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SUMMARY of CHANGE
DA PAM 210–6
Economic Analysis of Army Housing Alternatives -- Concepts, Guidelines and
Formats

This change--

o Incorporates information about ECONPACK, a computer program that is available
to perform economic analysis calculations. ECONPACK is available on PAX, and
floppy disk for IBM-compatible microcomputers.

o Presents current implementation of new requirements of OBM Circular A-104,
which requires use of current discount rates.
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Chapter 1
Introduction

1–1. Purpose
a. This pamphlet will help housing managers understand (see

chaps 2, 3, 4, and 5) and conduct (see chaps 4 and 5) economic
analyses. It explains rather than describes policy.

b. This pamphlet gives information that applies directly to analy-
sis of housing alternatives. It includes descriptions of economic
analyses and related benefit and cost concepts. Each of these de-
scriptions is tailored to the needs, circumstances, and situation of the
housing manager who is faced with proving a request for family and
unaccompanied personnel housing at an installation. This pamphlet
also describes the analytical process in terms related to housing
alternatives. It covers analytical and quantity measuring methods
that will aid by providing data to show when one alternative is
preferred or less costly. Reporting ideas and requirements are ex-
plained, stressing the reason for the recommended action. The ap-
pendixes present material that may be needed or used during the
economic analysis process. Included are references, definition of
terms, suggested data and analytical formats, and present value
tables.

c. This pamphlet is to be used by persons who are doing an
economic analysis or who are supervising the work of an economic
analysis. Persons doing data collection will find it helpful to use in
understanding ideas and terms. They may also need to consult this
pamphlet on data collection. Persons that have not reached the
midlevel may find this material somewhat difficult. They may re-
q u i r e  e i t h e r  c l o s e  s u p e r v i s i o n  o r  n e e d  a  t r a i n i n g  c o u r s e  b e f o r e
proceeding beyond the data collection phase. Supervisory personnel
will need to study this material carefully to ensure proper design
and conduct of the economic analysis. Some may need to attend a
training course to assist them in understanding the idea of economic
analysis. Midlevel supervisors should find this pamphlet helpful as a
reference.

d. The formats, processes, and descriptive material of this pam-
phlet are designed to cover most circumstances commonly met dur-
ing preparation of an economic analysis. The analyst may find it
necessary to modify procedures or formats to show any unusual
features of the situation. (Background and detail is included in the
definitions of terms and descriptions of techniques and processes.) If
an unfamiliar idea or method is met, the analyst should consult a
source document that explains it in detail. Although much of the
material may be known to the analyst, it is important to review this
treatment of the subjects to ensure a housing analysis orientation.
The formats in appendix B include a step–by–step gathering of data
and analyses to prove the validity of the recommendation. Use
substitute formats if clarity and communication are improved. The
purpose of the format design is to ensure a thorough analysis and to
communicate the recommendations to decision authorities in a clear
and convincing manner.

1–2. References
Related publications are listed in appendix A. Guidance provided
herein is consistent with the current version of AR 11–28, and its
source documents. Occasionally, these documents will be revised. It
is imperative that each housing manager is aware of any revisions,
and complies with guidance and requirements of documents that are
current as of the date of the analysis. Do not rely on this pamphlet
for analysis factor values, such as GSA or DLA overhead rates,
employee benefit rates, expense rates, etc.

1–3. Explanations of abbreviations and terms
Abbreviations and special terms used in this pamphlet are explained
in the glossary.

1–4. Economic analysis vs. budgeting
Economic analysis and budgeting are two separate processes. Each
has separate objectives and techniques. The objective of economic

analysis is to select the least life cycle cost alternative. The objec-
tive of budgeting is to establish the amount of funding required to
support operations during a specific future period. The total cost
resulting from an economic analysis typically is not acceptable for
budgeting purposes. For example, wash costs are not included in an
economic analysis, but must be included in the budget. An eco-
nomic analysis includes costs of many organizations and often some
imputed costs. Therefore, the total cost specified by an economic
analysis is not relevant to the budget of either an organization or a
project. Timing of the economic analysis and budget preparation
also differ. By the time budget preparation begins, estimates in the
economic analysis may be outdated; often, there are more precise
cost estimates available. Also, the content of the economic analysis
for a project and the budget to implement the selected alternative
may differ because the project was approved in a different form
than it was proposed. In addition, economic analysis estimates the
net present value of each cost to equate the value of the alternatives,
while budgets specify only current dollar amounts to be expended in
the future.

1–5. Economic analysis of housing alternatives
a. Each economic analysis of housing alternatives should be con-

ducted as follows:
(1) Identify the need for housing resources by referring to the

most recent housing requirements survey. This survey should not be
more than 1 year old. It must be based on the projected post
strength and it must be supported by a Segmented Housing Market
Analysis (SHMA) which demonstrates that the private rental market
cannot provide the dwelling units that are the subject of the eco-
nomic analysis.

(2)  (Rescinded.)
(3) Design housing alternatives in response to housing needs,

h o u s i n g  m a r k e t  f e a t u r e s ,  c o m m a n d  c h o i c e s ,  a n d  s p e c i a l  r i g h t s
(prerogatives).

(4) Identify all reasonable alternatives excluding those that can-
not solve the housing problem. Several alternatives are shown in
figure 2–12. The list in this display contains only the most frequ-
ently encountered alternatives; it is not an exhaustive list of all
alternatives. It is important to include only the alternatives that will
solve the housing problem. With fewer alternatives, more expense
item (cost elements) will be identical for all alternatives. This results
in reduced effort needed for economic analysis design, data collec-
tion calculations, and documentation. The reason an obvious alterna-
t i v e  c a n n o t  s o l v e  t h e  h o u s i n g  p r o b l e m  m u s t  b e  t h o r o u g h l y
documented. If this is not done, it will lead the Department of the
Army (DA) and the Office of the Secretary of Defense (OSD) to
conclude that the economic analysis is incomplete or that it tends to
support only the alternative preferred by the commander. Either of
these implications may cause rejection of the project. Several alter-
natives are discussed in chapter 2.

(5) Identify all cost kinds that are relevant to each alternative to
be analyzed.

(6) Identify all cost elements that are relevant to each cost kind
for each alternative.

(7) Prepare a matrix. (See chap 5 for format.) Mark each line
only for those alternatives that contain exactly the same types of
operating characteristics and costs.

(8) Identify wash costs. These costs should be specified in the
economic analysis documentation.

(9) Collect cost, inflation, and other data needed to complete the
economic analysis.

( 1 0 )  C o m p u t e  t o t a l  c o s t  a n d  o t h e r  n e e d e d  s t a t i s t i c s .  H Q D A
(CEHSC–HS) has developed a computer program (ECONPACK)
for this process and will make it available upon request to HQDA
(CEHSC–HS), WASH DC 20314–1000.

(a) Analysts should use the computer if it is available .
(b) If a computer is not available, the analyst should use the

formats in appendix B or some reasonable change to them.
( 1 1 )  P r e p a r e  d o c u m e n t a t i o n  p e r  c h a p t e r  5  a n d  a p p e n d i x  B .

Sources of cost and other estimates must be thoroughly documented.
All calculations must also be documented to inform reviewers that
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analyses were performed appropriately, and that the calculations
were structured correctly.

b. Where qualified or sufficient staff is not available, it may be
necessary to do economic analysis via contract. A sample statement
of work is in appendix C.

1–6. Conditions requiring or precluding economic
analysis
An economic analysis of alternative means of providing housing
required for realignment actions must be made when any of the
following occurs:

a. A current community Segmented Housing Market Analysis
and housing survey show there are not enough housing assets at the
installation or its private rental economy to cover realignment needs.

b. After a base closure, a current housing justification survey
identifies a residual Department of Defense (DOD) family or unac-
companied personnel housing need.

c. An installation finds that its family housing or unaccompanied
personnel housing shortage is severe enough to require expansion
beyond the thresholds shown in table 1–1.

Table 1–1
Economic analysis thresholds by type of housing construction or
project (installation, real estate, construction and facilities
engineering)

Type of construction: Installation alternatives
Governing regulation: AR 210–20
Threshold: Economic analysis is required for total life–cycle cost
increment greater than $1 million or initial implementation cost greater
than $500,000 or change in annual operating cost greater than $200,
000. (These thresholds include construction or facilities engineering
changes, but where only construction or facilities engineering is
applicable, thresholds established in the appropriate regulations will
apply.)

Type of construction: Family housing operation alternative
Governing regulation: AR 210–50
Threshold: Changes in operation and maintenance concepts as
needed.

Type of construction: Family housing maintenance or repair
alternative—multiyear project
Governing regulation: AR 210–50
Threshold: Maintenance or repair project estimated to cost $30,000 or
more per dwelling unit.

Type of construction: Family housing maintenance or repair alternative
to be completed in 1 fiscal year
Governing regulation: AR 210–50
Threshold: Maintenance or repair project estimated to cost $15,000 or
more per dwelling unit.

Type of construction: Family housing lease alternative
Governing regulation: AR 210–50
Threshold: Include build–to–lease in all new foreign acquisitions and
evaluation of housing alternatives. Evaluate renewal actions as needed.

Type of construction: Construction
Governing regulation: AR 415–15
Threshold: All construction projects with total life–cycle cost exceeding
$500,000 NPV.

Type of construction: Construction
Governing regulation: AR 415–35
Threshold: All construction projects with total life–cycle cost exceeding
$500,000 NPV.

Type of construction: In–house vs. contract alternatives
Governing regulation: AR 5–20
Threshold: Conduct an evaluation of performance alternatives of
commercial activities.

1–7. General guidelines for performing economic analysis
studies
It will not always be feasible to conduct a complete economic

analysis on the basis outlined in this pamphlet. Therefore, it will be
necessary to determine the following locally:

a. Implementation plans. These plans should show discrete areas
and priorities for doing economic analyses or program evaluations
to ensure that all areas for possible application are systematically
covered except as noted in c(3) below.

b. Analytical approach. This includes level of detail and sophisti-
cation, format for documentation, and amount of resources to be
devoted to the analyses or program evaluations.

c. Processing thresholds. A complete and definitive analysis of
nearly any situation will consume excessive resources such as staff
time, calendar time, money, and computer time. Therefore, it is
necessary to follow guidelines that will shorten the search, valida-
tion, and analytical processes. The following guidelines apply to this
analysis:

(1) After a cursory examination, a cost kind composed of a single
item or a cost element may appear to contribute less than $5,000 per
year to recurring costs. In this case, proceed as in (3) below.

(2) After a cursory examination, a cost kind composed of a single
item or a cost element may appear to contribute less than $5,000 to
a one–time cost. In this case, proceed as in (3) below.

(3) For conditions in (1) or (2) above, perform a cursory analysis
to estimate the level of annual cost to an approximate level rounded
to an even $100. Add this estimate to the expense item titled “other
cost” in the proper cost kind. Provide in the written economic
a n a l y s i s  r e p o r t  a  l i s t i n g  o f  t h e  i t e m s  a n d  t h e  a m o u n t s  o f  t h e
estimates.

d. Conditions that make it unnecessary to do an economic analy-
sis. (See AR 11–28 for additional guidance.) Under the following
conditions, an economic analysis is not necessary:

(1) When it can be shown that the minimum level of effort
needed to do the analysis would be greater than the benefits to be
gained.

(2) When a waiver has been granted by HQDA (CEHSC–HS).
(3) When the cost of the expansion of housing supply does not

exceed the thresholds stated in c above. However, managers respon-
sible for recommending or approving a project may require an
economic analysis even if the cost is less than the threshold.

(4) When DOD instructions or directives prescribe equipment age
or condition replacement criteria, labor and equipment trade–off
standards, or requirements computations. (Examples are time be-
tween overhauls and shelf life of supplies.)

(5) When proposed action is directed by a statute or directive of
authority higher than DOD that precludes any choice or tradeoff
among alternatives to accomplish the objective. (Examples are the
National Environmental Policy Act, civil work requirements, and
pollution controls.)

(6) When another regulation requires an analysis of the cost and
effectiveness of weapons systems, support systems, or force levels.
Cost and operational effectiveness analysis (COEA) is an example
of such an analysis.

(7) When an economic analysis has been completed within the
past year with a scope that includes alternatives and thresholds
covering the project in question, if private rental and post conditions
have not changed. However, the existing economic analysis must be
validated to demonstrate that it represents current conditions.

1–8. Guidelines for ranking alternatives
The following guidelines shall be used to determine which alterna-
tive is to be recommended. Deviations from these guidelines must
be thoroughly supported and must be thoroughly documented. There
are typically four possible patterns into which an alternative may
fall:

a. Equal benefits with unequal costs. The least costly alternative
is preferred. Equal benefits justify the minimum expense. This pat-
tern rarely occurs in pure form since the benefits of different alter-
natives are seldom truly equal. However, when the benefits are
nearly equal, this guideline should be used. Most housing alterna-
tives are designed to be equal, because each alternative provides
adequate housing within DOD guidelines for the same number of
families and/or UPH.
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b. Unequal benefits with equal costs. This may occur when hous-
ing alternatives are analyzed. Benefits that can be quantified in
dollar terms should be treated as cost recoveries (income, negative
cost) and subtracted from the cost stream. Costs must be shown to
be equal, and one set of benefits must yield an outcome that is more
supportive of Government policy than the benefits from the other
alternatives.

c. Unequal benefits with unequal costs. The least costly alterna-
tive is preferred unless strong evidence supports the existence and
value of the benefits. Often, this is the only valid interpretation
because benefits and costs are seldom equal among alternatives. In
this case, the analyst must identify the important differences be-
t w e e n  a l t e r n a t i v e s  a n d  j u s t i f y  a n y  d e v i a t i o n  f r o m  t h e  l o w  c o s t
preference.

d. Equal benefits with equal costs. This condition shows that the
decisionmaker may select any of the alternatives. Make the selection
on the basis of the lowest. Do this by selecting the alternative that
includes the lowest amount of high–risk expenditures such as energy
costs, or the smallest dollar value of expense items involving signif-
icant risk.

1–9. Determining the scope of economic analysis
a. In the past, each new lease and lease renewal triggered a

requirement for analysis. However, current guidance requires these
analyses to be prepared only at the installation or community level.
Analyses for smaller areas may be required locally, by major Army
command (MACOMs) or by HQDA (CEHSC–HS) when special
circumstances are present.

b. Development of standard factors for elements such as cost,
floor area, and inflation is encouraged for major Army commands
(MACOMs) and other areas larger than communities. However, care
must be taken to ensure that the standards truly show actual costs
and structures. Do not use standards just to reduce the effort re-
quired to perform an economic analysis. Economic analyses for
areas larger than a community will rarely, if ever, be accepted.

c. Each economic analysis for each community should cover the
entire housing deficit. This will reduce the number of analyses that
m u s t  b e  p r e p a r e d .  I t  a l s o  w i l l  m a x i m i z e  t h e  n u m b e r  o f  u n i t s
authorized.

1–10. Applicability of economic analysis techniques and
processes

a. The techniques and processes of economic analysis apply to
many of the management problems that a housing manager faces
daily.

(1) Some applications are small. Examples are determination of
maintenance cycle periods, staffing patterns, and use of physical
facilities.

(2) Other applications involve longer terms and larger funding.
Examples are refurbishment, renovation of structures, rehabilitation
of damaged structures, modernization, replacement of major systems
such as roofs and heating plants and location of service facilities.

b. Management efficiency can be improved through application
of the techniques of economic analysis. One major function of a
manager is to plan for the future. These techniques can aid greatly
in this effort.

1–11. Guidance for overseas commands and installations
O v e r s e a s  c o m m a n d s  a n d  i n s t a l l a t i o n s  e n c o u n t e r  s e v e r a l  s e t s  o f
unique problems. The following guidance will assist in preparation
of an economic analysis for overseas operations:

a. Future exchange rates for foreign currencies are difficult to
estimate accurately. The most credible source of future exchange
rates is the installation or MACOM comptroller. Assume that the
exchange rate will remain constant over the life of the project,
unless other instructions are received from the comptroller. Two
additional levels of exchange rates (+25% and −25% of the ex-
pected level) must be included in the sensitivity analysis. This infor-
mation is applied to all costs that will be paid in foreign currency,
including both and recurring and nonrecurring expenses.

b. Future inflation rates for various expense items in foreign
countries should be estimated carefully. They are not the same as
United States inflation rates. An estimate should be available from
local or host government sources. The installation or MACOM
comptroller may provide some guidance. Apply the estimated rates
to expense items and cost kinds as indicated in chapter 3. Two
additional levels of foreign inflation rates (+25% and −25% of the
expected level) must be included for sensitivity analysis if the total
of all costs paid in foreign currency exceeds 15% of the total project
cost. This information is applied to all costs that will be paid in
foreign currency, including both recurring and nonrecurring costs.

c. Discounting calculations for projects in foreign countries are
identical to those for CONUS projects. The payment of costs in
foreign currency has no affect on the discounting calculation. The
investment and the sources of investment funds (U.S. taxpayers)
both relate to the United States. The U.S. discount rate is used for
all costs of all projects in all countries.

1–12. Computer availability
a. Preparing a credible economic analysis requires large amounts

of time and technical knowledge. Use of a computer will reduce
errors and the requirement for staff time, calendar time, and techni-
cal knowledge. Another way to reduce time and knowledge require-
m e n t s  i s  t o  c o n t r a c t  f o r  p r e p a r a t i o n  o f  t h e  e c o n o m i c  a n a l y s i s .
Sample statements of work and sample scopes of work are in appen-
dix C.

(1) The computer program that calculates economic analyses is
named ECONPACK. Two versions are provided to maximize its
usefulness. One version is on PAX, the world–wide computer net-
work which services the Corps of Engineers. PAX is used for
several other purposes, including message services. Each organiza-
tion that subscribes to PAX (Housing, Engineering, Master Plan-
ning, District Offices and others) can use ECONPACK by merely
adding it to the organization’s PAX menu, or by executing the 1391
processor and entering “ECONPACK” at the time–of–day prompt.
Documentation for this version is contained in the PAX ECON-
P A C K  E c o n o m i c  A n a l y s i s  P a c k a g e  U s e r ’ s  M a n u a l  ( H N D S P
86–117–ED–ES).

(2) The microcomputer version of ECONPACK is available from
H u n t s v i l l e  D i v i s i o n  ( H N D S P ) .  I t  r e q u i r e s  a n d  I B M – c o m p a t i b l e
microcomputer with 640K memory and at least 10 megabytes of
hard disk storage.

b. It is recommended that the computer be used for all economic
analyses. The result will be reduced time consumed during prepara-
tion, reduced frustration of the analyst, and increased accuracy of
calculation . The program is also available on the Military Construc-
tion, Army (MCA) Programming, Administration, and Execution
S y s t e m  ( P A X )  u n d e r  t h e  n a m e  “ E C O N P A C K . ”  H Q D A
(CEHSC–HS) can provide details on its availability and use.

Chapter 2
Nature of Economic Analysis and Costs

2–1. Description of economic analysis
a. Economic considerations are essential when making decisions

on the use of limited resources. Therefore, analysis of the economic
results of keeping existing or starting new courses of action to
accomplish an Army mission is needed. The degree and depth of
analysis should be suitable to the complexity of the situation and the
issues and resources involved.

b. Economic analysis involves determining financial and non-
financial costs and benefits of various methods to solve a problem
or achieve a goal. The quantifiable costs and benefits for each
alternative are subjected to a variety of summarization and statistical
techniques in an attempt to determine their relative efficiencies and
effectiveness. Nonquantifiable costs and benefits are included in the
analysis to aid in selecting the alternative that fulfills the need at the
lowest cost.

c. Economic analysis is a detailed common sense approach to the
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very real problem of efficient allocation of scarce resources. All
people make such analyses in a simple manner when they buy a car,
rent an apartment, buy a house, or evaluate personal investment
alternatives. The DOD economic analysis policy is merely a formal-
ization of these processes. This orderly, thorough analysis and pre-
sentation of investment alternatives allows the decisionmaker to
select the most cost–effective alternative available by—

(1) Focusing informal thinking and amplifying its effectiveness.
(2) Surfacing hidden assumptions, prescribed conditions or no-

tions, and clarifying their logical implications.
(3) Providing an effective vehicle to communicate the opinions

that support a recommendation and its justification.

2–2. Objectives of economic analysis
The basic objectives of economic analysis are simple concepts that
are used for a wide variety of decisions. The housing manager must
seek the most efficient and effective allocation of resources. This
can be done by following the guidance below.

a. The housing manager must identify and evaluate the most
efficient and effective allocation of resources by using all reasonable
alternative methods of satisfying a given housing shortage.

b. Each alternative under consideration must be considered for its
full life–cycle funding implications and its full life–cycle benefits.

c. The value of money changes on the basis of the time that it is
needed or is available. Therefore, money has a cost that is com-
monly known as interest rate. This fact must be formally included in
the analysis by expressing the life–cycle costs and benefits of each
alternative in terms of their present value.

d. The U.S. economy is in an extended period of inflation. All
housing alternatives are implemented and operated over long peri-
ods of time. Therefore, current costs cannot be expected to apply to
future construction or other costs. This fact must be formally in-
cluded in the analysis by adjusting the life–cycle costs of each
expense item or cost kind for estimated levels of inflation.

e. Each economic analysis includes many estimates of operating
characteristics and costs. Since estimates seldom identify the exact
outcome, it is necessary to identify expense items and cost kinds
that may be significantly different from the estimate. Include the
impact of these potential differences and their likelihood of occur-
rence in the analysis. The process that evaluates the impacts and
likelihood of cost changes is known as sensitivity analysis.

2–3. Techniques of economic analysis
a. The techniques addressed relate to the systematic comparison

of costs and benefits which typically occur in the construction and
operation of housing. The concepts described in this pamphlet are
expressed in dollars, because an economic analysis treats only mon-
etary costs and benefits. These techniques also apply to benefits that
are expressed in dollars. (For a discussion of benefit measurement
and comparison, see chaps 3 and 4.)

b .  M a n y  t e c h n i q u e s ,  b o t h  q u a n t i t a t i v e  a n d  q u a l i t a t i v e ,  a i d  i n
developing and displaying the value of an alternative. The most
common techniques and examples to explain many of the concepts
are in c below.

c. Throughout this pamphlet, the process of economic analysis is
described in various ways. Central to these definitions is the notion
that economic analysis is a system that operates on certain input
data and provides an output to aid the decisionmaker. The best and
most complete systems can yield output only as good as the input
data supplied. Economic analysis is no exception to this rule. Solid,
well–documented cost input data provide the foundation for the
analysis and are absolutely essential to it.

(1) Cost refers to the value of input such as materials, operating
labor, maintenance, supplies, and capital expended in producing
goods or services. To be realistic, cost estimates must refer to all
ramifications of alternatives being analyzed. A well–done cost anal-
ysis of an operation requires detailed analysis of where money
comes from, where it goes, and what it buys.

(1.1) Cost of ownership is the total cost required to maintain and
operate a dwelling unit. The full cost of ownership is greater than

annual maintenance. It includes periodic replacements of mechanical
equipment, appliances, roofs, painting, yard replanting, and all other
repairs that are necessary to maintain the unit in adequate condition.

(2) Both tangible and intangible costs are associated with most
housing alternatives. Define, summarize, and present each of these
costs in the report. This will help support the recommendation.
Tangible costs are those elements that require measurable amounts
of financial resources. They include expenses that must be incurred
and paid for contracted or purchased items. They also include the
portion of onpost resources consumed to create, design, manage,
and evaluate the project or alternative. Intangible costs are all other
elements of the alternative that tend to degrade effectiveness of the
alternative or mission capability. Tangible costs are quantitative in
nature. Intangible costs are either nonquantitative or cannot be inter-
preted into dollar costs. Tangible costs are discussed in d below.
Intangible costs are discussed in chapters 3 and 4.

d. The economic analysis summary will present a matrix of cost
data for each alternative . Each alternative in the summary matrix
must be supported by a summary of significant costs. For guidance
in presenting this data, see ECONPACK and appendix B. For an
economic analysis, only expense items and cost kinds that are ex-
pected to affect the total cost by more than $5,000 are to be in-
c l u d e d  i n  “ o t h e r  c o s t s . ”  B u i l d u p  o f  c o s t s  s h o u l d  b e g i n  w i t h
identifying expense items that are relevant to the various cost kinds
in chapter 3. This concept is in figure 2–1. For guidance in present-
ing this data, see appendix B. For an economic analysis, only ex-
pense items and cost kinds that are expected to affect the total cost
by more than $5,000 are to be included in “other costs.” Discussion
of this analysis structure begins with the definition of expense items,
and proceeds to cost kinds and alternatives.

e. A cost that is expected to be identical for all alternatives is
called a “wash cost.” Wash costs are not included in the cost
accumulation because they do not change the ranking of alterna-
tives. (See para 3–12 for a discussion of wash costs.)

2–4. Cost elements
a. General information. Expense items to be considered for each

alternative in an economic analysis are discussed below. The listing
is intentionally broad, and it is unlikely that any one analysis will
include all of the cost elements. The analyst should consider it a
checklist against which each cost kind should be measured. If the
expense items listed are not broad enough to meet the needs of
certain analyses, the analyst should add expense items as needed.
When applying this checklist, the analyst must take the vantage
point of the U.S. Government to ensure that all relevant costs are
included. This will ensure maximum effectiveness of national de-
fense resource allocation. A cost need not be directly billable to the
unit, but estimates must be carefully developed and thoroughly doc-
umented. While evaluating these expense items, be certain to imple-
ment the processing thresholds discussed in chapter 1.

(1) The expense items to be discussed are listed below:
(a) Land.
(b) Equipment procurement.
(c) Inherited assets.
(d) Construction costs.
(e) Depreciation.
(f) Terminal or residual value.
(g) Equipment rental or lease.
(h) Personnel costs.
(i) Materials and supplies.
(j) Contracted services.
(k) Telephone and communications.
(l) Electricity.
(m) Heating.
(n) Water and sewer.
(o) Snow removal and entomological services.
(p) Household goods shipment.
(q) Travel.
(r) Transportation.
(s) Taxes.
(t) Imputed insurance premiums.
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(u) Other costs.
(1.1) Land. The value of land that is committed to a project must

be included as an inherited asset unless the land is purchased specif-
ically for the project. The estimated residual value of the land must
also be treated as an inflow to the project at then end of the period
of analysis (typically 25 years). This is necessary because any land
committed to the project is not available for other purposes. The
estimate must be based on the projected use of the land, not the
existing use. The Master Planning Section on the installation, the
Real Estate Section on your installation, and the district office of the
Corps of Engineers are the best sources for the cost estimates.

(1.2) Equipment procurement costs. These are nonrecurring costs
that may be required to support a variety of cost kinds. This expense
item covers the purchase price, transportation, and installation costs.
It includes such items as housing equipment replacements, office
furniture, office equipment, maintenance equipment, vehicles, and
communications equipment, when the equipment is purchased to
s u p p o r t  a  s p e c i f i c  h o u s i n g  a l t e r n a t i v e  o r  h o u s i n g  m a n a g e m e n t
operation.

( 2 )  T r e a t m e n t  o f  i n h e r i t e d  a s s e t s .  I n v e s t m e n t  f o r  t h e  p r o j e c t
under study may consist of assets to be acquired, plus assets already
on hand; (inherited assets). When an inherited asset is being used or
is intended for use on a housing alternative, the residual value at the
base year (measured by market price, salvage value, alternative use
value, or amortized value) will be included in the investment cost.
Appendix E provides amortization tables for estimating residual
value. Use these factors if credible estimates of residual value are
not available. The value of an inherited asset intended for sale will
be included in the investment cost, since it deprives the Government
of the expected income from the sale. An inherited asset released for
sale by the proposed alternative will have its expected sale value
deducted from the investment cost. The value of an idle inherited
asset that has no other use, and is not intended to be sold, will not
be included in the analysis. Each inherited asset must be evaluated
on its own merits and in terms of whether its use in connection with
the alternative being considered will cause future expense to the
Government. Documentation of alternative use is necessary for each
existing asset employed or replaced. When no documentation is
possible, the analyst and the reviewer must estimate the commercial
value of the assets to be inherited. Housing operations typically
inherit assets such as land, existing dwelling units and office facili-
ties, household furnishings and office furniture and equipment, al-
though other articles occasionally are inherited. Dwelling units that
are part of a renovation alternative should be included with a physi-
cal life span of 25 years, and the cost of an additional renovation at
the 15 year point should be included.

(3) Construction contract costs. These are nonrecurring costs that
are incurred to construct new housing facilities. Prices or costs of
construction contracts are included. Other costs, such as administra-
tion, inspection, supervision, Government–furnished property, non-
construction contracts, and indirect costs, are also included. Typical
sources of data are the housing office, facility engineer, district or
division engineer, and the procurement office. (See the example in
fig 2–2 for the level of detail to be included in the economic
analysis documentation to identify the operational basis for the
estimate.)

Assumptions:
No unusual site conditions. Utilities are available, and land is

available.
1st Year
Units Description

96 2BR JNCO, SNCO & CGO
56 3BR SNCO & CGO
20 3BR FGO
40 4BR FGO

212 Total
Figure 2-2. Example of documentation computation for construc-

tions costs

(4) Depreciation.
(a) Depreciation has no effect on Government cash flow, but it

does represent a consumption of asset value, and has an affect on
residual value. Depreciation cannot be included in most Government
accounting processes, but it is relevant to all portions of economic
analysis where the value of an asset is consumed by use or the
passage of time. Related operating costs to be charged annually are
also included in economic analysis. This user cost is composed of
expense items such as materials, supplies, maintenance labor, utili-
ties. Use the amortization table of appendix E to estimate residual
value unless some other estimate is more valid. Estimates of resid-
ual value are necessary for assets that are inherited at the beginning
of the project, and for the value of all assets that have a remaining
useful life at the end of the project. Do not include depreciation in
any other parts of the analysis.

(b) In the private sector, the depreciation write-off of a long–term
asset is an accounting expense that neither requires nor generates
cash. It therefore has no effect on the firm’s cash balance. However,
due to the nature of U.S. tax laws, a firm can deduct its depreciation
allowance from net income before paying taxes to recognize con-
sumption of the asset. When the tax provisions for depreciable life
are different from the useful life of the asset, economic analysis
must include the impact on Federal, State, and local taxes. (See para
2–5d(11).) The concept of depreciation (amortization) is also used
by the analyst when attempting to estimate the terminal or residual
value of an asset.

(c)  (Rescinded.)
(5) Estimating terminal or residual value.
(a) A resulting residual value, if large enough to be important,

must be deducted to arrive at the total cost for an alternative. This
value is estimated on the basis of the expected term of use, type of
use, cost of maintenance, obsolescence, residual reliability of the
remaining structure and infrastructure, and market value. Disposal
costs must then be subtracted from market value at the time of
disposal.

(b) Direct estimates or amortization computations may be appro-
priate to estimate residual value of unique assets. Otherwise use the
tables of appendix E. Residual value depends on quality of construc-
tion, construction standards, economic life, and relative inflation.
Some techniques in chapter 3 are helpful. Also, building decay–ob-
solescence, and site appreciation factors are in table E–1. Use the 60
year table for new construction, and the 25 year table for rehabilita-
tion. Where an amortization method is used, its applicability should
be documented with the reason for its selection, and the cost of land
should be excluded from amortization calculations. Land does not
depreciate, but the value of land must be included as an inherited or
purchased cost, and as residual value.

(c) Regression analysis may help identify the trend of construc-
tion costs or residual value experienced in the past, and population
trends and their effect on housing supply and residual value.

(d) Continental United States (CONUS) projects must always in-
clude an estimate of residual value in the economic analysis. Out-
side continental United States (OCONUS) projects must include
both an estimate of residual value and an estimate of the probability
that the Status of Forces Agreement (SOFA) will result in a residual
value of zero. When clear indicators specify that residual value will
be zero, the documentation of the economic analysis will omit the
residual value from the calculations.

(e) The rationale used to develop the estimate must be docu-
mented. This is particularly true for assumptions of probable need
for the facility beyond the end of the assumed economic life of the
alternative.

(f) After adjusting the residual value for inflation, the adjustment
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must be included in the formats showing constant dollar costs dis-
counted back to the base year.

(6) Equipment rental or lease. These costs can be part of recur-
ring or nonrecurring costs, depending on the use of the equipment.
When the equipment is used as part of a construction or remodeling
project or other investment effort, the costs should be included in
nonrecurring costs. This expense item includes monthly rental or
lease fees on such items as office equipment, construction equip-
ment, and vehicles.

(7) Personnel costs. This includes personnel costs (civilian and
military) and employee benefits for all employees who can be iden-
tified with the work to be done.

(a) Civilian personnel services.
1. The cost of civilian personnel paid at annual rates will be

gross pay in current pay tables (use Step 5 of the pay grade if
otherwise unknown) plus the Government’s contribution for civilian
retirement, location differential, disability, health, life insurance,
and, where applicable, social security programs. These contributions
are determined by multiplying percents by gross pay as indicated in
figure 2–3.

Retirement and disability (for                                         20.4 percent
employees under Civil
Service retirement)

Health and life insurance                                                  3.7 percent
Compensation, unemploy–

ment, bonus, and awards                                              1.9 percent

Total                                                                                   26.0 percent
Figure 2-3. Government contribution for civilian personnel serv-

ices (based on percentage of annual pay rates)

2. If labor costs are calculated on the basis of direct labor hours
applied, the civilian pay rate increases to 49 percent to include leave
and other benefits. This percent increase over basic pay is the
compound increase due to the average cost of leave (sick leave
taken and for annual, holiday, and other accruals—23 percent, and
the average Government contribution for benefits—26 percent).

(b) Military personnel services.
1. The cost of military personnel will be computed using stand-

ard rates set up by DOD for expensing military personnel services.
These standard by–grade rates are a composite of military basic pay,
incentive pay, special pay, and certain other expenses and allow-
ances paid from the Military Personnel, Army (MPA) appropria-
tions. (See AR 37–100 for additional information.) Adjustments to
show the Government’s contribution for retirement and certain other
personnel costs will be made by multiplying gross pay by the per-
centages shown in figure 2–4.

2. If labor costs are calculated on the basis of direct labor hours
applied, the military pay rate for officers should be increased to 61
percent and for enlisted personnel to 79 percent. This percentage

increase over the basic pay is the compound increase due to the
average cost of leave (20 percent for leave and holiday periods) and
the average Government contribution for benefits (the sum of the
percents in the above table).

(b.1) Host country national personnel services This expense item
includes pay and employee benefits for any host country national or
third country national employees. Pay, benefits, holidays, severance
pay, bonus pay, and other employment costs are typically quite
different from the U.S. Civil Service.

(c) Other personnel costs. The sum of personnel costs that per-
tain to performance of the function under consideration, and that are
not included under (a) and (b) above. Some examples are travel, per
diem, moving expenses, cost of personnel training chargeable to the
operation, home leave, Government household furnishings, environ-
m e n t a l  a n d  m o r a l e  l e a v e ,  a n d  h e a l t h  c o s t s  i n  s o m e  o v e r s e a s
locations.

(8)  Basic allowance for quarters (BAQ). This expense item in-
cludes the BAQ allowance that is provided to military members and
key civilian personnel who live on the economy. It should be in-
cluded for each year that it will be required, except for years when
this cost is identical for all alternatives. (See “wash costs” in chap 3
if the cost is the same for all alternatives.)

(9) Other allowances for quarters. This is the cost of all other
allowances for quarters. Examples are Variable Housing Allowance,
Overseas Housing Allowance, living quarters allowance for certain
civilians on overseas assignment, Family Separation Allowances I
and II, Temporary Living Allowance (TLA) after permanent change
of station (PCS) moves, and any others that may apply to military or
civil service personnel or host country national employees.

(10) Materials and supplies. This is the cost to the Government
of supplies and materials used in providing a function. Included are
costs of base transportation that can be directly identified with the
function, costs for handling, storage, custody, and protection of
property. The cost of material and supplies should include reasona-
ble overruns, spoilage, or defective work.

(11) Contracted services. This expense item includes all con-
tracted services, except those for major construction. Examples of
contracted services are repairs, maintenance, painting, large compo-
nent repairs, rehabilitation, and grounds maintenance. These costs
are typically recurring in nature, but should be included in nonrecur-
ring costs if they relate directly to a major project that is a nonrecur-
ring item. Prepare a detailed listing of the required services and
estimated costs for each.

(12) Telephone and communication services. This cost includes
regular monthly charges for telephone, long distance, and other
special service charges for a telephone. It also includes other com-
munication services such as cable, mail, and facsimile transmittal.

(13) Electricity. Prepare a detailed estimate of electricity con-
sumption. An example at figure 2–5 shows the level of detail to be
included in the documentation. The typical source of data is the
facility engineer.

Figure 2-4. Government contributions for military personnel services (based on percentage of gross pay)

6 DA PAM 210–6 • 8 October 1990



(14) Heating. Prepare a detailed estimate of heating costs. The
type of fuel may differ from the example presented in figure 2–6.
This will alter portions of the calculation. A level of detail similar to
figure 2–6 should be in the documentation. The typical source of
data is the facility engineer.

Calculated heat
loss* = 1,378,000 BTU

Bathroom make–up
exhaust = 1,328,000 BTU

Ventilation load at
1,170,080 on 12/
24 cycle = 585,040 BTU
Combustion air =   320,000 BTU

Total BTU/HR 3,611,040 BTU

Notes:

*Heat loss computations. (Heat load computations are found in a Hackner,
Schroeder, Roslansky & Associates, Inc., publication, “Concept Phase Design
Analysis.” )

Figure 2-6. Example of documentation computation for heating
costs for alternative A

(15) Water and sewer. Prepare a detailed estimate of water costs.
The source of water may differ from the example in figure 2–7.
This may alter portions of the calculations. A level of detail similar
to figure 2–7 should be in the documentation. The typical source for
data is the facility engineer.

(16) Snow removal and entomological services. Prepare a de-
tailed estimate of these costs if they are needed. The estimate can be
built on estimated hours of equipment use, or any other base that is
suitable to measure the effort and expense. The typical source of
data is the facility engineer.

(17) Household goods shipment. This expense item includes ship-
ment of personal effects of military personnel on unaccompanied
assignment status, shipment of household goods for family mem-
bers, and claims for damaged goods. The effect of various housing
alternatives on decisions of individuals to opt for accompanied or
unaccompanied tours of duty should be evaluated. This expense
item is a recurring cost. The typical source of data is Military
Traffic Management Command (MTMC) cost data. A level of detail
similar to figure 2–8 should be included in the documentation.

(18) Travel. This is a recurring cost unless closely associated
with a nonrecurring project. It includes such items as travel fares,
related ground transportation, per diem, and professional meeting
registration fees. The traveler can be either civilian or military on
official duty or in transit. Family members traveling on orders are
also included. A level of detail similar to figure 2–9 should be
included in the documentation.

(19) Transportation. This expense item is included in both recur-
ring and nonrecurring costs as appropriate to the purpose of the
transportation. It includes the following:

(a) Motor pool billings, short term vehicle rental (less than 1
month), vehicle maintenance and operating costs, short term con-
tracted services (moving vans, and so forth), and rail and truck
freight billings.

(b) Costs of transporting such items as furniture, action officers,
materials, supplies, and administrators, for official housing opera-
tions and management purposes.

(c) Freight on items that the Government supplies to a major
c o n s t r u c t i o n  o r  m o d e r n i z a t i o n  p r o j e c t  i f  t h e  f r e i g h t  i s  b i l l e d
separately.

(d) Taxes paid to foreign governments. The general rule is that

the U.S. does not pay taxes to foreign governments. However, some
exceptions exist, and should be included in this cost. In addition,
some governments have established “user fees” that are a substitute
for taxes. In cases where these user fees must be paid, they must
also be included in the EA.

(e) State and local taxes. The Federal Government is exempt
from paying most State and local taxes. To determine whether a
State or local tax is an expense item of a particular housing alterna-
tive, the legal office of the activity where the economic analysis is
performed should review all applicable State and local tax provi-
s i o n s .  C o n t a c t  t h e  i n s t a l l a t i o n  l e g a l  o f f i c e  f o r  g u i d a n c e  a n d
direction.

(f) Federal income taxes. When comparing the cost to the Gov-
ernment of a product or service obtained by contract with the cost of
in–house performance, consider the potential Federal income tax
revenues that are generated by tax preference provisions. Regular
taxes are not relevant, because the basic assumption envisions all
entities to be regularly engaged at most times. Therefore, they
would be paying Federal income tax, even if not involved in a
Federal project. Most tax preferences (such as long term capital
gains and ACRS) are no longer in effect, and can be ignored.
However, a difference continues to exist in the area of depreciable
life. The physical life of most assets is greater than the tax life,
which results in a tax preference for the private owner. Current
policy is to assume a 60 year physical life of dwelling units, while
the tax life is 27.5 years. The result is an understatement of cost
(tax) during the first 27.5 years of a building (if the same entity
owns it for the full period), and an equal overstatement of cost (tax)
during the remainder of the time the dwelling unit is owned by the
same entity. Each time ownership of a dwelling unit changes, the
same concept applies. Since few dwelling units are owned by the
same entity during the entire physical life, the most frequent result
is less tax than would otherwise have occurred. An additional prob-
lem is estimation of the average Federal income tax rate that will be
paid. Individuals will pay from as high as 30 percent to as low as
zero percent. the range for corporations will be similar. For Army
Housing purposes, assume that the tax preference will always be in
effect at the rate of 20 percent. The result is an annual cost to
alternatives containing private ownership at a level of 0.33 percent
of construction cost (1/60 of cost × .0033). This does not apply if
the prospective owner is a tax–exempt organization.

(g) Imputed insurance premiums. The Government does not buy
insurance policies, but the Government does incur casualty losses.
The reduced value of assets which suffer casualties should be in-
cluded in the economic analysis as a cost of using the asset. In most
cases the cost or restoring damaged items to useful condition is
included in normal historical cost records, so it will be included in
the estimates for other expense items. When this is true, the eco-
nomic analysis should specify separately an estimate of value losses
related to casualties. Local estimates of standard, commercial cover-
age for like property from the Building Owners and Managers
Association’s Regional Exchange Reports must be determined.

(h) Other costs.
1. This expense item is available for any costs that do not fit any

of the expense items in a, above. Special care must be exercised to
ensure that a cost cannot be included in any of the specific expense
items in a, above. These costs should seldom, if ever, exceed 10
percent of the total dollars identified with one kind of cost. A need
to classify more than 10 percent as “other” usually indicates the
existence of an expense item that is not listed in a, above. If more
expense items are needed, it is better to specify them precisely than
to overload the “other costs” expense item.

2. This expense item also contains all small costs that have not
been evaluated in detail. Chapter 1 sets the criteria for placing small
costs in this cost element rather than where they would normally
belong. Other costs includes all items with an annual cost less than
$5,000 or a one– time cost less than $5,000. The economic analysis
documentation must include a list of each of these small items and
the level of cost estimated to a rounded $100 level. (See chap 1.)

b.  (Rescinded.)
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c.  (Rescinded.)
d.  (Rescinded.)

2–5. Cost kinds
a. General information. Costs are grouped into 13 kinds. Many

of these are composed of several expense items. The expense items
most likely to appear in each cost kind are in table 2–1. This display
is provided as a checklist to ensure consideration of each potentially
relevant expense item during the economic analysis process. Table
2–1 must be flexibly interpreted to see how it relates to the opera-
tion currently being analyzed. For example, an operation may not
involve any equipment procurement to support furnishings opera-
tions, even though table 2–1 warns to be alert for this expense item.
Or, the operation may require that water and sewer are included in
housing area maintenance and repair, even though table 2–1 does
not indicate the relationship. Table 2–1 does not predict every possi-
ble combination. It merely displays the most likely ones. The mate-
rial that follows defines each cost kind and provides examples that
may be useful. The cost kinds examined in this pamphlet are—

(1) Planning and programming.
(2) One–time costs.
(3) Operations costs.
(a) Furnishings operations.
(b) Housing referral.
(c) Housing allowances.
(d) PCS travel and household goods shipment.
(e) Housing area utilities.
(f) Housing area maintenance and repair (M & R).
(g) Government–furnished materials and supplies.
(h) Contract administration.
(i) Overhead.
(j) Other engineer services.
(k) Taxes.
b. Planning and programming costs. These costs are connected

with the determination of the scope and feasibility of a specific
alternative. They include such costs as research required to define
the project, develop initial configurations, perform preliminary zon-
ing or master planning functions, prepare environmental impact as-
sessments and prepare economic impact statements. They are not
costs incurred to do the economic analysis. They are incurred after
selection of the course of action to be pursued to develop the
selected course of action into a workable, implementable project.

c. One–time costs. These are costs connected with acquisition of
equipment and real property, demolition of existing units, cash to be
received upon disposal of an asset, personnel training, nonrecurring
services, site survey, housing and furnishings rehabilitation or mod-
ernization, periodic maintenance that occurs at intervals exceeding 5
years, and construction contracts. One–time costs need not all occur
in a single year.

d. Operations costs. A variety of functions contributes to a se-
lected course of action. The costs incurred during performance of
these functions are called operations costs. This economic analysis
procedure classifies operations costs into 13 kinds. These are de-
fined in (1) through (13) below. The typical relevant housing alter-
natives for each cost kind are in table 2–2.

(1) Furnishings operations. This is the cost of performing all
operations needed to provide enough furnishings for all eligible
Government and economy quarters. This cost should include re-
placement, maintenance, repair, storage, distribution, security, and
all other property management functions. Various levels of housing
will produce a need for different levels of furnishings.

(2) Housing referral. This cost is for performing all operations
needed to identify community–owned housing that is vacant and to
give this information to post personnel. This cost includes on–site
inspections and extensive personal interactions with community or-
ganizations , such as the board of realty, chamber of commerce, and
the apartment owners’ association. Funding for memberships should
be included in the organization budget, and often may be obtained
from the public affairs budget. HRS will be required at all levels of
onpost operations.

(3) Housing allowances. This cost is relevant to the extent that
Government–furnished housing is not available to satisfy permanent
party needs and desires. Include BAQ and other housing allowances
at the amount that will be paid separately from base pay. When the
economic analysis is for a foreign station, these payments may be
needed for permanent party U.S. civilian personnel.

(4) PCS travel and household goods shipment. This includes all
costs of family member transfer. The category also includes the
costs of hold baggage for unaccompanied personnel and claims for
damaged household goods. When family housing is available, re-
duce hold baggage costs and increase family transfer costs. Include
in this cost kind all relevant family member travel, household goods
transportation costs, and hold baggage transportation costs.

(5) Housing area utilities. This includes all utility costs that will
be incurred during regular operations. It includes such items as
electricity, water, natural gas, fuel oil, and sewer charges. It also
includes contracted services when a expense item is purchased from
a non–Government source. This cost kind does not include construc-
t i o n  o r  m o d i f i c a t i o n  o f  u t i l i t y  s e r v i c e  f a c i l i t i e s  s i n c e  t h e s e  a r e
one–time costs. It also does not include maintenance of utility serv-
ice facilities because these are housing area maintenance and repair
costs. Utilities costs include only the direct service costs.

(6) Housing area maintenance and repair.
(a) This includes the cost of all operations that support mainte-

nance and repair of the housing area. Examples are structure mainte-
n a n c e ,  g r o u n d s  m a i n t e n a n c e ,  u t i l i t y  s y s t e m  m a i n t e n a n c e ,
rehabilitation of structures, electrical and plumbing repairs, interior
and exterior painting, operation of equipment, inventories, and facil-
ities to perform these tasks. It also includes such items as the
operation of vehicles to perform maintenance and repair, emergency
operations, self–help program costs, materials, and equipment pro-
curement costs. Capital improvements (projects that lengthen asset
life or improve function) are not included with household area
maintenance and repair costs, but should be included with one–time
costs. Only those M & R costs that apply to the project under
analysis are included. Maintenance of rented equipment is included
where the Government must pay the cost separately from the lease
or rental payment.

(a.1) Include the concept that M & R cost levels are not constant
over the physical life of most assets. As they age, more effort and
materials are required to maintain adequate operating condition.
Inflation also increases the cost level. The analyst may estimate M
& R costs at the beginning and end of the period of analysis, and
calculate the compound rate of increase. Beginning in year 5, add
the rate of increasing effort and materials to the inflation rate which
is appropriate for the expense item being estimated. The total of the
two rates of increase is then applied to the cost stream in the same
manner as inflation would be, if inflation were stated separately.

(b) The documentation supporting estimates of maintenance and
repair may be the total of estimates for the cost elements in figure
2–11, or it may be a rate computed in a manner similar to the
process of developing overhead rates. (See chap 3 for more informa-
tion on computing overhead rates and fig 2–11 for an example of
documentation using such rates.) The typical source of data is the
facility engineer.
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1st Year $838.95/1000 SF
96 units × 950 SF  = 91,200 SF
56 units × 1350 SF  = 75,600
20 units × 1400 SF  = 28,000
40 units × 1550 SF  = 62,000

Total = 256,800 SF

256,800 × $838.95/1000 SF = $215,442
Figure 2-11. Example of documentation of M & R using calculated

rate for alternative A

(7) Government–furnished facilities, materials and supplies. Of-
ten the Government furnishes facilities, equipment, materials, sup-
plies, utilities, transportation, and other items to construction and
nonconstruction contractors. The cost of such items is included in
this cost kind.

(a) Government–furnished property includes that which is in the
possession of or acquired directly by the Government, and is later
delivered or made available to the contractor. It also includes prop-
erty, acquired by a contractor under the terms of the contract, that
does not become a part of the end item and is not consumed during
contract performance, if the Government retains title at the end of
the project. Examples of Government–furnished property are facili-
ties, equipment, special tooling, materials, and supplies.

(b) The methods for determining the costs related to furnishing
Government property will vary with the use of the property. Some-
times Government property becomes a part of the end product
(material) or is consumed in providing a product or service (sup-
plies). In these cases, the full cost to the Government of acquiring
and furnishing these materials and supplies includes Defense Logis-
tics Agency (DLA) or General Services Administration (GSA) over-
head. These overhead costs must be added to the cost of the project.
At other times, such property as land, buildings, facilities, equip-
ment, and special tooling are provided for the contractor’s use dur-
ing the performance of the contract but will be returned to the
Government on contract completion. The costs of Government own-
ership of these assets during the period of contract performance,
plus any other costs incurred in furnishing the property to the con-
tractor, must be added to the cost of contracting. For economic
analysis, indirect costs applicable to material obtained from other
agencies will be added to the cost estimate. Within DOD, most
Government–furnished materials are procured through the DLA or
GSA. These cost estimates are treated as described in (c) and (d)
below.

(c) Supply services under the wholesale stock fund and direct
delivery are provided by DLA to DOD. Under chapter III, B.2.E. of
the Cost Comparison Handbook, the proper markup rates applied to
DLA prices to show full costs are as follows:

1. Wholesale stock fund. For material for which the Defense
Stock Fund has procuring, receiving, storing, and shipping responsi-
bility, add 19.1 percent.

2. Direct delivery. This includes material for which the Defense
S t o c k  F u n d  h a s  p r o c u r e m e n t  r e s p o n s i b i l i t y  o n l y ,  a n d  w h i c h  i s
delivered directly to the customer from the vendor. For direct deliv-
ery services, add 13.6 percent.

(d) In most cases, the prices charged by GSA for material do not
include all costs of acquisition and storage functions made by GSA.
Since inclusion of some of these costs in GSA prices is not author-
ized by law, GSA prices must be adjusted for cost estimates. The
following material supply services are provided by GSA with the
markup rates to be applied to GSA prices to show full costs:

1. Wholesale and stores direct delivery. This involves the distri-
bution of common–use, commercially available items to agency
requisitioners worldwide. Such distribution is through a network of
supply distribution facilities located throughout the United States.
Also included is the Stores Direct Delivery Program. This program

is designed to provide customers with the same type of items carried
in stock that, because of volume orders, are procured from the
vendor for direct delivery to the requisitioner when delivery time is
not critical. Add 11 percent for this service.

2. Retail source delivery. This service provides the agency requ-
isitioner with high demand, common–use office and janitorial needs
from retail outlets located in areas of concentrated Federal activity.
Add 23 percent for this service.

3 .  N o n s t o r e s  d i r e c t  d e l i v e r y  a n d  c o m p e t i t i v e  f e d e r a l  s u p p l y
schedules. This program is concerned with obtaining customer non-
stock requirements through direct shipment from the vendor. Agen-
cies can order directly from vendors. They must use price schedules
set up by the GSA Federal supply service. Agencies pay the vendors
directly for goods and services obtained. Add 5 percent for this
service.

(8) Contract administration. This includes costs incurred by the
Government to assure that the contract is faithfully executed by both
the Government and the contractor. In addition to reviewing con-
tractor performance and compliance with the terms of the contract,
contract administration consists of processing payments, negotiating
change orders, and monitoring close–out of contract operations.
Centralized agency–wide contracting costs are also included. The
costs of contract administration will be a percentage of the contract
price (currently 5.5% for construction, 7.5% for M & R, and 2% for
commercial activities) as required by chapter IV of the Cost Com-
parison Handbook, or DD Form 1391 processor.

(9) Overhead.
(a) Include estimates of overhead costs attributable to the alterna-

tive being analyzed, particularly costs that represent a change in the
overhead as a result of the proposal. These may be costs for ac-
counting, personnel, legal, administration, local procurement, medi-
cal services, receipt, storage, issue of supplies, and other services.
Also include the costs of terminating or canceling existing arrange-
ments that will become due as a result of undertaking the alterna-
tive. For example, services contracted for overhead operations may
be greatly increased if housing is constructed onpost. On the other
hand, these costs may be reduced if current onpost housing is
demolished or converted to nonhousing uses. For practical reasons,
some minor costs are treated as overhead even though they may be
d i r e c t l y  r e l a t e d  t o  t h e  e f f o r t  d e s c r i b e d  i n  a  s p e c i f i c  c o s t  k i n d .
Short–term work efforts and small, inexpensive items of material
are generally in this group. Another example is a cost that supports
several cost kinds in a manner that is difficult to identify with any
single cost kind. Estimates may be the total of various relevant
expense items shown in table 2–1. They may also be based on a rate
computed in the manner shown in figure 2–12. The typical source of
data is the installation resource management office.

(b) Figure 2–12 shows computation of the actual overhead rate
based on historical costs. The same concept can be used when
estimating costs for future years. If functional operations will be
different from past experience, historical costs may not be available
or they may be less accurate than an estimate of future costs.

(10) Other engineer services. This cost kind includes all engineer
services that are not included elsewhere in the cost kinds. Examples
include such items as blueprint services, grounds maintenance, grass
cutting, street sweeping, snow removal, entomological services, and
emergency services. Documentation must show the service to be
rendered. It must also give a cost estimate with a level of detail
similar to that of the examples in this pamphlet.

(11) Taxes. This cost kind includes all tax considerations, such as
state and local taxes that must be paid, taxes and user fees that must
be paid to a foreign government, and Federal income tax prefer-
ences that are expected to apply.

(a) When comparing the cost to the Government of a product or
service obtained by contract with the cost of in–house performance,
the potential impact on Federal income tax revenues resulting from
tax preferences must be considered. Since contract performance may
result in tax preferences which reduce Federal income tax, an esti-
mated amount of such tax preference is a proper addition to the cost
of the project. This does not apply if the prospective contractor is a
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tax–exempt organization. A tax adjustment to the cost of an alterna-
tive applies only in situations where the contractor is subject to U.S.
Federal income taxes.

(b)  (Rescinded.)
e. Other Costs. This cost kind is available for any operating costs

that do not fit any of the cost kinds in d above. Care must be taken
to ensure that a cost cannot be included in any of the specific kinds
defined in d. These costs should seldom, if ever, exceed 10 percent
of the total dollars identified with one alternative. A need to classify
more than 10 percent as “other” usually indicates the existence of a
cost kind not listed in d above. If more cost kinds are needed, it is
better to specify them than to overload the other cost kind. The
operating costs of the current operations should be included to the
extent needed to continue while the proposed alternative is being
phased in.

2–6. Cost elements applicable to cost kinds
Figure 2–1 shows the flow of costs as they are built up to obtain
total cost for a housing alternative. It shows a cost kind to be
composed of several cost elements. The most frequent combinations
of cost elements and cost kinds are in table 2–1. This display should
guide accumulation of cost estimates unless the circumstances and
data require a different combination. Maintaining as much standardi-
zation as possible will aid reviewers of economic analyses. This
methodology will also help to communicate more effectively to
higher levels of command and to Congress.

2–7. Cost kinds applicable to housing alternatives
a. Most economic analyses of housing alternatives focus on two

or more alternatives. The nine alternatives found most frequently are
as follows:

(1) Use of private rental housing assets.
(2) Use of private rental housing assets, combined with Govern-

ment rental guarantee.
(3) Government lease and Government operation of a housing

complex, such as an apartment complex or housing development.
(4) Government–leased housing operated by a contractor.
(5) Government–owned and Government–operated housing facili-

ties onpost.
(6) Government–owned and contractor–operated housing facili-

ties onpost.
(7) Renovation of existing dwelling units to return them to their

original condition.
(8) Upgrading of existing dwelling units to make them conform

to current size, equipment, and architectural standards.
( 9 )  P u r c h a s e  o f  e x i s t i n g  p r i v a t e  r e n t a l  a s s e t s ,  c o m b i n e d  w i t h

Government or contractor operation.
(10) The most frequent combinations of cost kinds and alterna-

tives are displayed in figure 2–12. To prepare and EA the analyst
should follow the sequence shown below:

(a) Determine the appropriate alternatives.
( b )  I d e n t i f y  t h e  c o s t  k i n d s  t h a t  w i l l  b e  i n v o l v e d  f o r  e a c h

alternative.
(c) Identify the expense items that will be involved for each cost

kind.
(d) Collect cost data for each expense item.
(e) Enter the data in ECONPACK and run it.
(f) Prepare the documentation as indicated in chapter 2 and 5.
b. For discussions with architects and engineers and for formal

paper submittals, the terms “renovation” and “upgrading” are in-
cluded in the term “renovation.” Recognition of this by housing
personnel may promote effective communication.

Chapter 3
Analytical Techniques of Economic Analysis

3–1. Measurement of tangible costs
a. Cost estimates suffer from several sources of potential estimat-

ing inaccuracies. Estimates relate to work that has not yet been
done. Since problems and processes cannot be precisely identified in
advance, estimates never predict all actual costs. Estimates relate to
future periods of time. This involves prediction of inflation rates,
foreign monetary exchange rates, and discount rates. Such rates are
not stable. They vary from time to time, project to project, and
country to country. Several guidelines specify inflation rates to be
used for various cost estimates. However, the analyst must carefully
evaluate each major component of the estimate to ensure use of
appropriate rates. Estimates for future periods of time also become
obsolete because of policy shifts and changing funding constraints.
Estimates must be as precise as possible. Precision is obtained by
detailed analysis and application of analytical techniques, based on
obtaining as much data as economically possible.

b. The analyst must choose the proper level of detail and ac-
curacy in cost estimating. Detail and accuracy are generally classi-
fied into the following levels:

(1) Detailed estimates.
(2) Semidetailed estimates.
(3) Order–of–magnitude estimates.
c. The analyst is often confronted with a tradeoff between the

accuracy of an estimate and the ease with which it may be made.
Order–of–magnitude estimates, the easiest to obtain, have a very
low level of accuracy. The actual cost may easily differ from an
order–of–magnitude estimate by 35 percent or more.

d. Semidetailed estimates are considered accurate to within about
10 percent of the actual cost. This level of accuracy is often ade-
quate for some of the estimates in an economic analysis.

e. Detailed estimates are used in making bids. These estimates
should be within about 5 percent of the actual costs since they are
prepared from complete plans and specifications or from historical
records. Detailed cost estimates are time–consuming to prepare.
Also, all needed details may not be known when the economic
analysis is made. However, detailed estimates should be used when-
ever possible.

f. All cost estimates should be made with care, with full knowl-
edge of their limitations. The level of accuracy should be verified
through sensitivity analysis. The primary methods of cost estimating
are as follows:

(1) Budgeting or industrial engineering costing method. This ap-
proach is a consolidation of estimates from various separate work
segments into a total project estimate. For example, the estimated
cost of production of a new model widget, consisting of work from
10 separate work divisions in a plant, could well be a consolidation
of 10 separate and detailed estimates from subcontractors, each of
which may be composed of several estimates.

(a) Estimating by engineering methods is based on extensive
knowledge of the system’s characteristics. The analyst should have
a detailed knowledge of the system, operating processes, and organi-
zation. In using the engineering method, the system is broken down
into its lower–level components and estimates of each component
are made. Parametric methods are often used to estimate costs of
these components. These results are then combined with estimates
of costs of integrating the components to arrive at a total system
cost. An advantage of this method is that it separates the parts of the
s y s t e m  o n  w h i c h  l i t t l e  d a t a  i s  a v a i l a b l e  a n d  r e q u i r e  s p e c i a l
treatment.

(b) Because detail required for an engineering analysis is not
always available to a Government cost analyst, this approach is
difficult to apply. Each person making an estimate often does not
have enough available data to make a reliable estimate; also, there
are few means to evaluate inherent errors. Therefore, a cost estimate
combined from as few as 10 separate estimates also combines the
errors in each of those estimates. In aggregate form, there is no way
to evaluate the errors involved or the level of uncertainty in the
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estimate. Where detailed cost data exists, the industrial engineering
method is the most reliable method to estimate costs.

(2) Parametric cost estimating In parametic cost estimating, the
total cost of an alternative is based on physical and performance
characteristics and their relationships to component costs. In other
words, a functional relationship must be set up between the total
cost of the alternative and the various characteristics or parameters
of the alternative. In the formal sense, parameter is defined as a
cost–related explanatory attribute that may assume various values
during a specific calculation. For purposes here, it is best to con-
sider a parameter of an alternative as a definable characteristic of
that alternative. It is one of the parts that can be added to express
the value of the whole system.

(a) The result of a parametric estimate depends directly on the
ability of the analyst to set up relationships between the attributes or
elements that make up the alternative. That is, the first job must be
to choose and then describe the factors that influence the cost of the
alternative. For example, the construction of a new house might
involve the following parameters (among others): number of bed-
rooms, baths, dens, and finished recreation rooms; floor area of the
various rooms; capacity of the garage; size of the property lot; and
location. If a house price for any combination of these parameters is
known, prices for other parameter mixes may be estimated relative
to this baseline.

(b) The greater the number of actual combinations for which the
prices are known, the easier it is to estimate the effects of a specific
parameter on the total cost. The aim of the analyst is to develop a
valid cost estimating relationship.

(3) Analogy method. If more formal techniques cannot be ap-
plied, a specialized method of judgment must be used. This tech-
nique, called the analogy method, may be used to estimate costs by
making direct comparisons with historical data on similar existing
alternatives or their components. This is basically a judgment proc-
e s s  r e q u i r i n g  c o n s i d e r a b l e  e x p e r i e n c e  a n d  e x p e r t i s e  t o  b e  d o n e
successfully.

(a) Estimation of housing acquisition costs may place heavy reli-
ance on the analogy method. At the installation level, the process
will obviously be influenced by the recent data on construction costs
for that region. At times, cost estimates are available from an expert
source such as a local architect and engineering firm. However,
these estimates will essentially be based on the firm’s most recent
experience in labor, materials, and overhead costs.

(b) Estimates of housing–related recurring annual costs also lend
themselves to the analogy method. Such estimates will depend heav-
ily on expert judgment based on experience.

g. Providing valid cost data is often the most demanding and
time–consuming task for preparing an economic analysis. Even with
the application of one or more of the techniques in f above, the
results are by no means certain.

h. Some sources for linking the parameters of an alternative to
costs are listed below.

(1) DA policy.
(2) Expert opinion.
(3) Catalog prices by item.
(4) Industrial engineering standards.
(5) Specific cost estimating relationships.
(6) Cost estimating relationships for analogous programs.
i. The data from the sources in h above are both historical and

statistical. Relationships have been set by using statistics from the
cost data of prior programs.

3–2. Quantitative techniques applicable to economic
analysis
Many statistical and summarizing techniques are available to help
develop cost estimates and economic analyses. Each technique is
designed for a specific purpose and must be used carefully to avoid
inserting bias into the analysis. Each technique is based on a set of
assumptions about the character of the data and the objectives of the
analysis. The technique must be selected carefully and used wisely
to ensure thorough analysis, improved communication, and better

response from the decisionmakers at higher levels. The analytical
techniques explored in this pamphlet are as follows:

a. Regression (trend) analysis.
b. Life–cycle costing.
c. Cash flow diagrams.
d. Designing alternatives to be equal.
e. Discounting and present value analysis.
f. Estimating the impact of inflation.
g. Risk and sensitivity analysis.
h. Sunk costs.
i. Incremental cost.
j. Wash costs.

3–3. Regression analysis
a. This technique expresses a set of quantitative data in terms of

a straight–line function. The major objective is to find the trend of
the data and extend it into future periods. This technique relates cost
as a dependent variable to physical or performance characteristics
(independent variables). Simple regression analysis calculates the
relationship between two variables. Multiple regression analysis cal-
culates the interrelationships among several variables. A program
for each of these techniques is available on most computers as a part
of the statistical library. With a small amount of help from an
analyst in the computer center, any employee can apply this tech-
nique. Figures 3–1 and 3–2 display these concepts.

b. If a computer is not available, reasonable estimates of trend
lines and future costs can be obtained by carefully drawing a graph.
All costs should be plotted in constant dollars. Several simplifying
assumptions and procedures can be used if the analyst is not famil-
iar with the regression analysis technique. These procedures do not
result in a precise trend line, but estimating inaccuracies are typi-
cally less than those resulting from any assumptions underlying
most cost estimates. The simplifying processes are as follows:

(1) Convert all costs to constant dollars.
(2) Select scales for both the vertical and horizontal axes of the

graph to allow about 25 percent of the distance to be beyond the
highest number to be plotted.

(3) Plot all data points. If no trend is evident in the data, the
variables are not related. Do not draw a trend line. Select relevant
variables and replot.

(4) Cross out unusual data points. They represent unusual cir-
cumstances that cannot be predicted.

(5) Draw the straight line that most nearly shows the trend of the
data, using the following guidelines. Do not attempt to draw curved
trend lines unless you are familiar with regression analysis. Condi-
tions in (6) through (10) below must all be satisfied at the same
time.

(6) Place a ruler across the graph. Turn it on edge so the data
points can be seen on both sides.

(7) Place the ruler on the graph so about half of the data points
are on each side of the ruler.

(7.1) The trend line to be drawn beside the ruler does not start
where the axes meet (the zero point). It may start at any point on
either axis.

(7.2) The trend line does not necessarily go through any data
point. It is a type of average trend of the data points.

(8) Change the slope of the trend line (ruler) and raise it or lower
it on the graph until the total distance between the ruler and all data
points on one side of the ruler is about equal to the total distance on
the other side.

(9) Change the slope of the trend line (ruler) and raise it or lower
it on the graph until the smallest total distance appears on each side
of the ruler.

(9.1) All of these conditions specified in items 6 through 11 must
be satisfied at the same time.

(10) Draw a line down the side of the ruler. Extend the trend line
beyond the last data point to estimate future costs.

c. Note that regression analysis can aid in estimating the total
cost of a project. It provides an evaluation of an estimate that was
developed by a different analysis or estimates the level of detail cost
elements. In figure 3–2, M & R costs should be increased for
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dwelling age during future years. Also, it is necessary to adjust
these costs for inflation.

d. One difficulty often met during the beginning of a regression
analysis is an appearance of three variables, when only two varia-
bles are relevant. For example, in figures 3–1 and 3–2, each project
was completed during a certain year. Adjusting construction costs to
1980 dollars (constant dollars) makes the year of construction irrele-
vant, and the dates do not enter the regression analysis.

e. Figure 3–1 shows the use of regression analysis to develop a
housing project construction cost. Historical costs per square foot of
living area were escalated to 1980 constant dollars. The scattered

points in figure 3–1 show the combinations of square feet of area
and construction cost in 1980 dollars. The line shown is the “best
fit” of a linear (straight line) relationship between area (the inde-
pendent variable) and construction cost (the dependent variable). It
allows the analyst to estimate the construction cost for a new hous-
ing project if the living area to be constructed is known. The
distances between the line and the points give a visual impression of
the statistical confidence of the estimate. The analyst might wish to
analyze the impact of other independent variables such as number of
buildings, number of stories, and capacity of the air conditioning
s y s t e m .  M u l t i p l e  r e g r e s s i o n  a n a l y s e s  c o u l d  b e  a p p l i e d  f o r  t h i s
purpose.

Figure 3-1. Use of regression analysis to develop a housing project construction cost (1980 dollars)

f. Figure 3–2 shows the use of regression analysis to evaluate the
impact of dwelling age on M & R costs. All M & R costs are
escalated to 1980 dollars, then plotted on the graph and entered into
the regression calculations. Escalating all costs to constant dollars
allows comparisons by age of a single dwelling and allows a wide

variety of dwellings to enter the analysis. Sometimes distortions
entering the analysis can be reduced by applying local or regional
inflation indexes when adjusting to 1980 dollars and by entering
data in the regression analyses only for the type of dwelling to be
constructed, such as single unit, multiple unit, masonry, or frame.

Figure 3-2. Use of regression analysis to evaluate the impact of dwelling age on maintenance and repair costs (1980 dollars)

3–4. Life–cycle costing
a. Life–cycle cost in an economic analysis is the total cost to the

Government of acquisition and ownership of an alternative over its
full life. It includes the costs of development, production, operation,
support, and disposal. The timing of these costs is important to the
a p p l i c a t i o n  o f  p r e s e n t  v a l u e  t e c h n i q u e s  a n d  b u d g e t a r y
considerations.

b. A decision to make an investment involves allocation of many
resources and tapping of several sources of money. The construction
of a housing project, for example, involves the construction invest-
ment cost, allocation of land, commitment of funds for personnel,
o p e r a t i o n s ,  r o u t i n e  m a i n t e n a n c e ,  a n d  o t h e r  r e c u r r i n g  e x p e n s e s

throughout the facility’s economic life. It also involves other re-
source allocations. Any attempt to evaluate an investment alternative
without considering all the resource implications is incomplete.

c. The prime purpose of an economic analysis is to provide data
for the decisionmaker to use in the resource allocation process. The
economic analysis should present an unbiased picture of the full
life–cycle resource and benefit implications of each alternative con-
sidered. The decisionmaker must have an unbiased presentation to
achieve the highest level of national defense possible within the
constraints of the budget.

d. When compiling life–cycle costs, the analyst must take the
proper vantage point to ensure that all relevant costs are included.
The correct vantage point is that of the U.S. Government. This

12 DA PAM 210–6 • 8 October 1990



posture not only provides for the maximum effectiveness of national
defense resource allocation, but is also fitting because the highest
level of approval sought for a resource allocation decision is that of
Congress and the President. Also, Congress is interested when a
program or project of one Federal agency affects costs incurred by
another Federal agency. Also, the analyst must consider the impact
on the local community, and include imputed costs for local services
that are used, if no compensation is paid to the provider of the
service.

(1) An example of a case in which costs to an Army activity may
differ from costs to the Federal Government as a whole is that in
which the Army activity occupies a building leased from a private
owner through the GSA. GSA levies a charge on the Army activity
called standard level user charge (SLUC). The SLUC, however,
does not necessarily represent the cost to GSA for providing the
building. Thus, if an alternative is considered in which there will no
longer be a requirement for the leased building, the savings to the
Government are not the amount of the SLUC payments that the
Army activity no longer has to pay, but rather the actual costs that
GSA had been paying for such items as rent, utilities, and mainte-
nance. In some cases, the analyst may wish to prepare a second
comparison of alternatives to show only the costs to the Army. Such
a comparison, however, is to be considered supplemental informa-
tion to an economic analysis and not a substitute for an economic
analysis.

(2) Implicit in life–cycle costing is the determination of eco-
nomic life. The economic life of an asset is the period during which
it provides a positive benefit to the Government. The specific fac-
tors limiting the duration of economic life are as follows:

(a) The mission life, or period over which a need for the assets is
expected.

(b) The physical life, or period over which the assets may be
expected to function.

(c) The technological life, or period before obsolescence would
dictate replacement of existing or prospective assets.

(d) The expected useful or reasonable life of the decision.
(3) Generally, the economic life of an alternative should be taken

as the shortest of the time parameters in (2) above. Explicit guide-
l i n e s  a r e  s u p p l i e d  i n  t a b l e  3 – 1  f o r  s e v e r a l  g e n e r a l  i n v e s t m e n t
classifications.

(4) There may be a significant lead time between the first invest-
ment expenditure and the beginning of the economic life. Economic
life starts only when the asset begins to yield tangible benefits. In
the case of buildings, for example, the beginning of economic life
coincides with the date of beneficial occupancy. It ends when the
a l t e r n a t i v e  f a l l s  b e l o w  s o m e  m i n i m u m  p e r f o r m a n c e  s t a n d a r d  t o
achieve the primary objectives of the project. Economic life may
also end when the operating and maintenance cost of the alternative
exceeds the value of the benefit derived from it on a continuing
basis.

(5) The economic lives of the possible project alternatives will
govern the time period to be covered by the economic analysis. In
general, the economic lives of all alternatives should be set so that
they start in the same year and, where possible, should extend over
the same period of time.

e. To provide a basis for comparison between competing proj-
ects, economic lives for several general investment classifications
are displayed in table 3–1. These should be used as guidelines in the
absence of better information. Constraints of mission and technolog-
ical life may make the economic life shorter than the guideline, but
the economic life chosen should not exceed the level in figure 3–3.
If a shorter life is selected, document the reasons for the choice.
(Guidelines for facility groups are based on DODI 4270.1–M, DOD
Construction Criteria Manual (CCM).) Table 3–1 shows the current
life–cycle guidelines.

3–5. Cash flow diagrams
a. The best tool to define the exact pattern of cash flows is a cash

flow diagram. It is worthwhile to prepare a cash flow diagram even
for a simple alternative. The cash flow diagram is a visual technique

to show the magnitudes and timing of all cash flows for a given
economic alternative. It is important to draw a cash flow diagram
for each alternative considered in an economic analysis.

(1) Figure 3–3 shows a generalized cash flow diagram with a
typical pattern of life–cycle costs. The horizontal line represents a
time axis. The choice of time unit is arbitrary, but the scale is
usually graduated in years. Costs are represented by vertical arrows.
The lengths of these arrows are sized to the cost extents. Their
locations on the time line indicate when they occur.

(2) The long arrow on the left (time zero) stands for the acquisi-
tion or start–up cost; the shorter downward arrows (years 1–7) stand
for costs incurred from year to year (e.g., operating costs, mainte-
nance costs, and isolated one–time costs).

(3) The upward arrow at the right (year 7) stands for the terminal
or residual value of assets on hand at that time. Because terminal
value is to be netted against the total life cycle cost, it acts to offset
other costs, and is drawn upward. In some cases terminal disman-
tling or demolition costs exceed scrap or salvage value, which
would be a net cost represented by a downward arrow.

b. Another common complexity introduced into analysis is the
delay of receiving benefits. When operating costs for an alternative
are not incurred until several years after project year 1, care should
be taken to ensure that the costs are placed in the correct year and
discounted. Project year 1 must be the same fiscal year for each
alternative. The formats shown in appendix C allow for alternatives
to start in different years. The year–by–year accumulation of costs
automatically integrates delays by tying costs to a specific fiscal
year.

3–6. Designing alternatives to be equal
a. Most economic analyses address new or changed needs. The

alternative methods of providing housing differ in concept, content,
investment, operating cost, timing, and economic life. Valid com-
parisons of such diverse alternatives can be prepared only if the
alternatives are designed to be equal in as many ways as possible.
Calculate the net present value (NPV) of each alternative as of the
same base year, even if all the alternatives do not all start in the
same year.

b. The comparison period differs from the economic life of an
asset because it may begin several years before the start of benefits
to allow for project setup, contracting processes, development, and
other procurement lead times. This comparison period may end with
the longest or shortest economic life among the assets needed for
the various alternatives. It also may end at some reasonable time for
project completion, consistent with the objective and assumptions of
the mission or the study. Set the comparison period of the alterna-
tives so alternatives yield net benefits for the same period of time.
Often, adjustment for unequal economic asset lives is required to
enable comparison of alternatives. If the shortest economic life
among the alternatives is used to find the end of the comparison
period, residual values of alternatives with longer economic lives
must be considered in the analysis. If the longest economic life
among the alternatives is used, include the costs of extending the
benefit–producing years for all other alternatives. Another method is
to compute the uniform annual cost. Obtain this by dividing the
NPV of an alternative (including investment and terminal values) by
the sum of the discount factors of the years of operating economic
life. The result is an average cost per year of operation.

c. A Government lease versus on–post construction is an exam-
ple. The alternatives should include equal numbers of various types
and sizes of quarters to be provided. If fewer quarters can be
constructed than can be leased, prepare one alternative for the total
need using the lease and the other alternative with a combination of
construction and lease, as in the construction example at figure 3–4.

(1) This example shows only total project cost. Apply the same
concept to detail costs if their timing is not coincident. Where the
timing is not coincident, apply factors of inflation and cost of capital
( discount rate) to the detail.

(2) Equate alternatives that differ in length of economic life.
(3) Compare alternatives on the basis of the time period of stable

program use or operation. In the case of lease purchase or purchase
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contract, if the period is greater than the contract term permitted
under authority for long–term leasing, the analysis should assume
renewal of the lease at the level of the last constant dollar payment.

d. To show the extension of one alternative at an increased rate,
the cash flow diagrams and assumptions in figures 3–4 and 3–5
should be considered. Cash flow diagrams are explained in para-
graph 3–5.

0 1 2 3 4 5 6 7 8 9 10 11 12Year
A ! ——! ——! ——! ——! ——! ——!

$6 6 6 6 6 6 6 6 6 6 6 6 Cost

0 1 2 3 4 5 6 7 8 1 2 3 4 Year
B ! —— ! —— ! —— ! —— ! —— ! —— ! —— ! —— ! —— ! —— ! ——

$5 5 5 5 5 5 5 5 9 9 9 9 Cost

Figure 3-5. Example of extending economic life to equalize alternatives A and B

(1) The cash flow diagrams at figure 3–5 stands for alternatives A
and B at the costs indicated. Alternative B includes renegotiation for
a lease in year 9.

(2) The only costs considered by the example in figure 3–5 are
the uniform recurring costs. Include one–time costs and residual
values in the inflation and present value calculations of a compre-
hensive analysis.

(3) This strategy extends both alternatives to a common point in
time (the 12th year). The extended alternative meets at least the
minimum level of benefits over the full 12–year period. Thus, it
equalizes the economic lives of the assets or leases. Each alternative
provides a benefit at least equal to the minimum requirement.

e. Another technique used to equate alternatives is to compute
t h e  p a y b a c k  p e r i o d .  P a y b a c k ,  o r  r e t u r n ,  o f  i n v e s t e d  a s s e t s  i s
achieved when the total present value savings are enough to offset
the discounted investment cost of a proposed alternative to the
current situation.

(1) The payback period is the total elapsed time between the
point of first investment and the point at which the cumulative value
of savings equals the value of the investment. Also, the economic
connotation of a payback period is not affected by the duration of

the project’s economic life. (For example, a 4.5 year payback period
means the same thing whether the economic life is 10 years or 25
years.) This concept is shown graphically in figure 3–6, which
shows the cumulative present values of investment and savings over
the economic life. Payback occurs at the intersection of the two
curves.

(2) The weakness of the payback period is in its failure to ad-
dress cash flows beyond the period needed to recover investment
costs. If significant one–time costs are to occur after the estimated
point of payback (for example, major repair or renovation costs), the
payback period may overstate the economic effectiveness of the
proposed project. If significant residual value occurs after the esti-
mated point of payback, the payback period will tend to understate
the economic attractiveness of the alternative. Payback period analy-
sis should not be used when—

(a) There are major one–time costs or residual values in the
out–years of either alternative.

(b) An appreciable lead-time intervenes between the first invest-
ment and the beginning of benefits.

Figure 3-6. Illustration of payback period concept

f. Uniform annual cost is another technique to compensate for
unequal lives. To show the uniform annual cost technique, consider
the cash flow diagrams and assumptions in figure 3–7.

(1) The cash flow diagrams stand for alternatives A and B at the
costs indicated in figure 3–7.

(2) No end of the requirement is foreseen, nor do technological
considerations play any major role. The limitation of physical life

constrains the economic lives of alternatives A and B to 12 and 8
years, respectively.

(3) Each alternative provides at least the minimum level of bene-
fits required, except for the unequal economic lives.

(4) Each alternative may be repeated, with proper cash flow pat-
terns. This concept is highlighted in figure 3–5.

(5) This strategy uses a computation to average all present value
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over the economic life of the assets employed in the alternative. The
present values of alternatives A & B are calculated in figure 3–8.

(6) Uniform annual cost is calculated by dividing the project net
present value by the sum of the end–of–year discount factors.

(7) If the uniform annual costs were spent each year for the
number of operating years, the total net present value of the pay-
ments would equal the net present value for the total alternative. In
this example, only the cost of capital (discount) is entered into the
computation. An inflation factor is not needed, because the discount
factor used includes no inflation.

(8)  (Rescinded.)
(9) Compute uniform annual cost only for the operating period,

excluding any lead time. This average cost is related only to the
period of benefit, not to the period of investment. If costs are
incurred before the term of benefit, include these investment costs in
the net present value and uniform annual cost. Do not include the
prebenefit period when selecting the discount factor to divide into
the net present value.

3–7. Discounting and present value analysis
a. Discounting is a technique to translate the value of value flows

incurred at different times to equivalent amounts as if they were
incurred at a common time. Once cost or monetary benefit estimates
have been made, they must be recorded by year of estimated ex-
penditure or accrual. Include an allowance for inflation. Obtain the
present value by applying the discount factor to each year’s cost or
benefit. This value represents the value of all dollars in terms of the
base year or present dollar considering private sector investment
opportunities foregone because the money was spent on a public
project.

b. All cost and monetary benefit streams will be treated for infla-
tion (para 3–9) and discounted to present value unless specifically
exempted from this requirement. Exempted situations are as follows:

(1) Decisions concerning water resource projects under the juris-
diction of the Corps of Engineers.

(2) Comparative cost analysis conducted per AR 5–20.
(3) Proposed programs or projects, which if adopted, would com-

mit DOD to a series of measurable costs, the total of which would
not extend over 3 years, or that would result in a series of cash
benefits that do not extend over 3 years from the starting date.

(4) Program evaluation studies that deal only with historical costs
or contain no cost comparisons.

c. Treat interest as a related cost to all Government expenditures,
whether or not revenues or income from special taxes could make a
project self–supporting. This policy is based on the premise that no
public investment should be undertaken without considering the
alternative use of funds that it absorbs or displaces.

d. The Government can ensure compliance with the philosophy
in c above by adopting a discount rate policy that reflects the private
sector estimate of future economic conditions. The discount rate
shows the preference for current and future money sacrifices that the
public exhibits in non–Government transactions. The discount rate
for a project EA is to be the Government securities interest rate plus
one–eighth of one percent. The one–eighth of one percent is to
cover transaction costs. These rates are provided by DA Headquar-
ters, and are transmitted to installations on the PAX computer sys-
t e m .  T h i s  i n f o r m a t i o n  c a n  b e  o b t a i n e d  b y  e n t e r i n g  P A X  a n d
selecting the following menu items—

(1) ECONPACK.
(2) Help Facility.
(3) OCE Economic Briefs.
(4) If the installation housing office does not have a computer

with access to PAX, the information can be obtained from the
installation facility engineer office, or the Corps of Engineers Dis-
trict office. Both have computer access to PAX, and can retrieve the
OCE Economic Briefs. The Briefs contain a discount rate for each
maturity period (such as 1 year, 5 years, 10 years, 30 years), and
current instructions for use of the information. Use the rate for the
maturity period that is approximately the same as the period of
analysis in the EA. In the absence of PAX information, the proper

source of discount rates is the most recent issue of Federal Reserve
Statistical Summary Publication H–15 (Use the “THIS WEEK” col-
umn plus one–eighth of one percent, rounded to the nearest hun-
dredth of one percent), the Wall Street Journal, or the New York
Times in that order of preference (Use the rates specified for U.S
Government treasury bonds for each year of the duration that is
nearest the period of analysis in the EA.) Example: 6.5 plus 0.125 =
6.625 is rounded to 6.63 percent.

e. The period of comparison of alternatives should commence
with the year in which the first investment expenditure of the alter-
natives under consideration will take place. That year is considered
as project year 1 for determining the present value of the benefits
and costs of all alternatives. Because of the discounting process, this
will impose an opportunity cost for the capital needed to finance an
alternative that requires earlier funding. This sets the time reference
point for present–value calculations; the discounting of all other
costs in both alternatives brings them back to this same baseline.
Year 1 may be a future point in time; it need not be the present.
This does not violate the consistency of the cost comparison, how-
ever, because the discounting still translates all cost to the same
point in time.

f. Two basic patterns of cash flows will be involved. At least one
of these will be part of every housing economic analysis; typically,
both will be represented. Also, both will be represented in the form
of inflation and multiple cash flows over time. The basic patterns
are as follows:

(1) A single cash flow at a specific time. This flow can be a cost
(outflow) or a monetary benefit (inflow). This cash flow can occur
at any time during the project. It may occur as an initial investment
for purchase of equipment, construction of housing, planning and
programming expenses, or other one–time costs. It may occur dur-
ing execution of the project in the form of a lease renewal fee,
major repair, or replacement of major appliances. Or, it may occur
a t  t h e  e n d  o f  t h e  p r o j e c t  a s  r e s i d u a l  v a l u e  o f  s t r u c t u r e s  o r
equipment.

(2) A uniform series of cash flows at regular intervals. Examples
are BAQ allowances, monthly or annual lease payments, utilities,
and normal repair and maintenance costs.

g. Each case will be one or a combination of the two patterns of f
above. The difficult aspect of computing present value of an alterna-
tive is defining the exact pattern of value flows. After defining the
flows, mathematical process will convert them to present value as of
the reference date chosen by the analyst. This reference date is
sometimes called the base year or project year 1. It is critical for all
value flows to be converted to present value as of this specific date.

h. The formats recommended in appendix B are designed to take
care of all combinations of cash flow patterns. They are designed to
assist in gathering data and applying present value concepts. The
emphasis in these formats is on identifying all costs for each year
and totaling them. Each year’s total is then multiplied by the proper
discount factor. (See app D for discount factors.) The discounted
values are then added to get the present value of total cost for the
alternative. Near–term costs must be estimated carefully. Less pre-
cise estimates are necessary for distant time periods, because dis-
counting reduces the impact of estimating inaccuracies.

i. This process requires that each cost subject to inflation enter
the format in agreement with paragraph 3–8.

(1) The NPV of alternatives A and B are calculated in figure 3–8.
The analyst must first determine the appropriate Government inter-
est rate, and add one–eighth of one percent to it. The example in
figure 3–8 shows this calculation. The next step is to estimate value
and cash flows. Then, select the appropriate factor from statistical
tables, and multiply it by the adjusted interest rate. In figure 3–8 the
example shows a factor calculations of .100 × 10 = 1.000, 0.7149 ×
10 = 7.149, and .0319 × 10 = 0.319 for alternative A; and similar
calculations for alternative B. The value and cash flows are then
multiplied by their respective discount factors, and added (or sub-
tracted) to obtain NPV.

(2) Uniform Annual Cost (UAC) is calculated from the NPV by
dividing it by the sum of the end–of–year discount factor for the
number of years in the period of analysis. This is the most accurate
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measure of the average value of a project. If the UAC were spent
each year for the period of analysis, the total net present value of
the payments would equal the net present value for the total alterna-
tive. To simplify this example, only the cost of capital (discount)
was entered into the computation. Inflation was not considered.
EA’s must present current dollar costs, as indicated in paragraph
3–8. The computer program ECONPACK handles these features
(inflation and discounting) thoroughly without complex interaction
by the analyst. Use ECONPACK wherever possible. Calculating by
hand is extremely time consuming, repetitious, and very subject to
calculation error.

(3) Since alternative B has the lower UAC, it is preferred. How-
ever, the cost preference can be overridden by critical mission or
political preferences.

(4) Computer UAC only for the operating period of the analysis,
excluding lead time. This average cost is related only to the period
of benefit, not to the period of investment. If costs are incurred prior
to the term of benefit, include these investment costs in the NPV
and UAC, but do not include prebenefit periods when calculating
the discount factor.

(5) Mean (average) net present value and mean cash flow are
shown in figure 3–8 to highlight the impact of the time value of
money which is implicit in calculating the Uniform Annual Cost.

3–8. Estimating the impact of inflation
a. Because of differences in the timing and nature of costs, the

effects of inflation during the planning period covered by an eco-
nomic analysis may impact the decision. All costs are stated in
current dollars. The constant dollar costs are inflated; then, each
year’s costs are discounted with a rate that includes the impact of
inflation. This results in a current dollar cost matrix, which must be
presented with each EA to satisfy the requirements of OMB Circular
A–104 if a lease alternative is presented. In the interest of consisten-
cy, a current dollar cost matrix is also required by the Army when a
lease alternative is not presented.

(1) Inflation differences between expense items represent relative
changes in value. These changes in value must be included in the
economic analysis. Each cost that is expected to inflate unusually
fast or slow must be inflated, or deflated, for the amount of the
estimated inflation. This is true for both domestic and foreign ex-
pense items.

(2) Current inflation indices must be the basis for each EA,
including annual updates while in the approval process. The proper
source for inflation rates is the installation comptroller office. The
Comptroller of the Army issues a letter quarterly, which specifies
actual inflation rates for several past years and estimated inflation
rates for the next five years. It also specifies an estimated rate for
years six and on, but the most accurate estimate is obtained by
calculating the average inflation rate over the past 30 years. The
actual annual rates for that period are in the Statistical Abstract of
the United States and Federal Reserve publications.

b.  (Rescinded.)
c. It is important to understand the definition of constant dollars

and current dollars, in order to calculate inflation adjustments.
(1) Constant dollars indicate constant purchasing power. They are

always associated with a base year. (An example is fiscal year 1984
constant dollars.) An estimate is said to be in constant dollars if all
costs are adjusted to show the level of prices for the base year.

(2) Current dollars are stated at the levels of the year of their
expenditure. When past costs are stated in current dollars, the fig-
ures given are the actual amounts paid out. When future costs are
stated in current dollars, the figures given are the amounts that will
be paid. This includes any amount due to projected future price
changes at a level different from the general inflation rate.

d. Economic analysis requires measuring the value of costs and
benefits. The unit of measure used is the dollar. To avoid errors due
to changes in the value of the unit of measure when the general
price level changes, all estimates of costs and financial benefits are
made first in terms of constant dollars; that is, in terms of the
general purchasing power of the dollar as of the analysis base year

(project year 1). In this baseline analysis, projected annual costs
should vary only to the extent that the required level of procured
goods and services is expected to vary during the project life. For
example, it would be legitimate for annual costs to show an increase
in the expected amount of repairs needed, as measured by prices in
effect at the beginning of the project life. This represents a real cost
increase, not an inflationary cost.

e. To ensure consistency, first make all estimates of costs and
monetary benefits for each year of the planning period in constant
dollars as of the time of the analysis or decision. These estimates
w i l l  i n c l u d e  a n y  f o r e c a s t e d  c h a n g e  i n  p r i c e  e c o n o m i e s  o r  d i s -
economies of scale in changing the quantity of goods and services.

f. Current inflation rates or indexes are available in MACOM
comptroller offices, at the Office of the Comptroller of the Army, or
at the Office of the Secretary of Defense (Comptroller) (OSD(C)).
Inflation rates for foreign installations may differ from CONUS
rates. The OSD(C) Letter, subject: Price Escalation Indices, that is
published quarterly, or the local comptroller’s office will give guid-
ance. The OSD letter estimates inflation by fiscal year. Care must
be taken when inflation is included in cost estimates for more than 4
years beyond the budget year. The reasons are that forecasts of
future national economic conditions are uncertain and imputed val-
ues for inflation are subject to frequent change.

g. The period between the present and project year 1 is of major
concern. Normally, costs will be estimated first on the basis of
today’s known prices. The problem is that the cost is not incurred
today; it is incurred only after the project or program has been
approved and funding is authorized and appropriated. For proposed
military housing projects, the lag between preparation of the eco-
nomic analysis and obligation of initial funding can be 3 or more
years. The analyst must determine the fiscal year to be designated
project year 1; then must inflate current dollar cost estimates to the
level appropriate to project year 1. This process is explained in the
instructions to the inflation adjustment format in appendix B.

h. The pattern of annual costs can be nonuniform for reasons
other than inflation. Maintenance costs may increase with age. Also,
periodic future investment outlays may be needed for repair or
replacement of physical assets. To the extent that these circum-
stances can be foreseen and justified, they should be stated in basic
n a r r a t i v e  d o c u m e n t a t i o n ,  a n n u a l  c o s t  e s t i m a t e s ,  a n d  c a s h – f l o w
diagrams.

i. If a expense item is expected to undergo abnormal inflation of
major proportions during the term of the alternative, it should be
stated in the narrative documentation and cost analysis. The com-
puter program (ECONPACK) handles this calculation easily. If the
economic analysis must be computed by hand, the preferred treat-
ment is the use of the inflation adjustment format in appendix B.
The process computes the difference between the abnormal inflation
and general inflation rates, and applies this difference to the cost
estimates.

j. Inflation rates for foreign installations may differ from CONUS
rates. Use the host country inflation rate for all costs that will be
paid in host country currency. Estimates of host country inflation
are usually available from the host government.

3–9. Risk and sensitivity analysis
a. Economic analyses are built from data just as a house is built

of bricks; but an accumulation of data is no more an analysis than a
pile of bricks is a house. Regardless of the care devoted to data
collection, there is always a possibility that the data will be mislead-
ing. Estimates and forecasts may be inaccurate. Data may be accu-
rate but may describe a different situation. When validity of the data
is in doubt, the analyst must consider the consequences of using the
data.

b. Data analysis and forecasts represent the analyst’s best judg-
ment on the way future events will occur. There are always uncer-
t a i n t i e s  a b o u t  t h e  f u t u r e .  H o w e v e r ,  t h e  a n a l y s t  m u s t  b a s e
conclusions on the best possible estimates. A decision among alter-
natives often can be made more confidently if the decisionmaker
can see whether the conclusion is sensitive to moderate changes in
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data forecasts. Sensitivity analysis provides this extra dimension to
an economic analysis.

c. For housing economic analyses, it is not useful to make the
technical statistical distinction between risk and uncertainty. There-
fore, these two terms are used interchangeably in this pamphlet.

(1) Housing managers are faced with the difficulty of evaluating
assumptions with a degree of uncertainty. These uncertainties must
be analyzed in two broad areas.

(a) What is the risk of an assumption not holding true?
(b) Given that the future may be different from the assumptions,

what is the range of possibilities that could occur? How will these
possibilities affect the program objectives?

(2) To estimate the risk of an assumption, one must consider
reasons for the uncertainty. These reasons may be either internal or
external.

(3) The internal risks of a project are produced by the project
itself. An increase in the size or the complexity an increase in the
risk factor. Also, uncertainty is proportional to the number of future
years involved.

(4) External risks are those that could occur independently of the
project itself. For example, the effectiveness of a well–run leasing
project in a foreign country may be reduced by sharp currency
fluctuations, or a new construction project may be halted by a strike.
Therefore, to find the uncertainty level of an assumption, one must
recognize the possibility of both internal and external risks.

(5) For the housing manager, the effects of these risks on as-
sumptions will be shown by cost changes. In cost analysis, a distinc-
tion should be made between requirements uncertainty and cost
estimating uncertainty. Requirements uncertainty represents varia-
tions in the physical elements of the alternative, while cost estimat-
i n g  u n c e r t a i n t y  r e l a t e s  t o  c h a n g e s  i n  t h e  f i n a l  c o s t  o f  t h e
alternatives. Examples of requirements uncertainty are future post
staffing level, community housing availability, cost of community
housing that influences the number of families and unaccompanied
personnel voluntarily living offpost, and the quantity of utilities
required. Examples of cost estimating uncertainty are the unforesee-
able shifting of the cost of utilities, construction, transportation,
equipment rental or lease, and foreign exchange rates. (See fig 3–9
for presenting the principles of risk and uncertainty.)

d. Since assumptions are necessary when doing an economic
analysis and since the levels of many inputs are seldom known with
certainty, areas of uncertainty could effect the study results. Thus,
the study should address uncertainty and treat it explicitly to expose
and reduce, if possible, the unknowns that could affect the decision.
Sensitivity analysis deals with uncertainty by changing the values of
key variables over feasible ranges to identify the variables that drive
the results and to examine the stability of the ranking of alternatives.
Other statistical and mathematical techniques may also be used to
show or reduce the possibility of altering the ranking of alternatives.
The sensitivity analysis also aids in identifying the most cost–effec-
tive alternative under conditions of uncertainty.

e. The housing manager’s estimate will be an assessment of the
end cost expected for a project. As such, the estimate should be
relatively stable over long periods of time and not change with
small increases to the approved program, funding changes, or finan-
cial fluctuations. To the extent possible, schedules and funding
should be structured to handle program uncertainties and unforeseen
problems. Special degrees of risk or uncertainty related with a proj-
ect may be pointed out quantitatively in an analysis. This data may
be used for program review purposes. Sometimes, probability esti-
mates can be developed by testing the sensitivity of key variables on
estimated costs and performance. The narrative must show the prob-
ability that each of the possible cost or output estimates may be
realized.

f. Estimates must be stated in terms of performance thresholds,
goals, or ranges. Project estimates will include the limits within
which program cost and technical performance are expected to fall.

g. A sensitivity analysis of decision will identify critical ele-
ments. A sensitivity analysis measures the degree of change in one
or more elements that will reorder a ranking of alternatives.

h. When conducting an economic analysis, the stated cost esti-
mates depict the analyst’s best judgment of the way in which ex-
pected future cash flows will occur. Future costs, salvage value,
economic life, and other data are estimated based on reasonable
expectations. They are rarely known with certainty. The degree of
uncertainty generally increases with the time interval between the
estimate and the occurrence. In addition to recognizing uncertainty
during the estimating process, it is prudent to examine the degree to
which each of the variables may be higher or lower than the best
estimate.

i. If some cost elements were sufficiently different, the ranking of
alternatives would be different. On the other hand, radical changes
could be made to other elements without changing the decision. For
example, if one element can be varied over a wide range of values
without affecting the decision, the decision is said to be insensitive
to uncertainties regarding that element. However, if a small change
in the estimate of one element will alter the decision, the decision is
said to be very sensitive to changes in the estimate of the element.

j. As with economic analysis, the watchword in sensitivity analy-
sis is common sense. If the preference ranking of alternatives sets
up one option as markedly superior to the rest, the analyst should
not be overly concerned about the sensitivity of this choice to
nominal variations in the values of input parameters. When an
economic choice is not clear–cut, further investigation is needed.
Sensitivity analysis should be applied as an iterative process to
refine the analysis. Rather than developing a formal theory, the
remainder of this section describes basic techniques most commonly
applied in sensitivity analysis. A detailed explanation of sensitivity
analysis is in NAVFAC P–442.

j.1. Each housing EA must test for sensitivity to inflation, ex-
change rates (where some costs will be paid in foreign currency),
rent, discount rates, and construction costs. Each of these factors
must be tested for increases and decreases.

k. Sensitivity analysis of housing economic cost estimates may be
done in detail, specifying levels of change required to alter the
ranking of alternatives. This process is performed explicitly and
completely by the computer program (ECONPACK) developed by
the Pacific Ocean Division of the Corps of Engineers. This program
is easy to use and provides the quantitative information to enter the
sensitivity analysis portion of the economic analysis report. When
the computer is not available, it is acceptable to use one of the
processes in (1) or (2) below. These are designed to be performed
without the use of complicated mathematics or machines. These two
processes use validated or estimated probability distributions, or
generalized estimates of risk. An example of each of these proce-
dures is given below:

(1) Sensitivity analysis via generalized estimates of risk.
(a) This method selects dominant cost kinds in each alternative.

For each cost kind, the analyst estimates the degree of risk inherent
in the cost estimate. In some cases, the need for the material is fixed
(no risk). In other cases, requirements cannot be definitely calcu-
lated, and risk level should be estimated. With the material example,
the price of the material may be firm (no risk), or it may be subject
to severe fluctuation because of changes in supply and demand
(high risk). The result of the analyst’s risk estimate should identify
the potential for fluctuation of cost. This estimate of risk is an
expression of the analyst’s confidence level in the accuracy and
predictability of the cost estimating process.

(b) Both conditions identified in (a) above are demonstrated in
table 3–2 which is an example of the dominance of the cost kind
(column 2) and confidence in the estimate (column 3). These condi-
tions are then expressed as percentages. They are multiplied to find
the importance of their combination with relation to the total cost of
the alternative. The cost kind with a dominance level greater than 5
percent is then analyzed to identify its impact on total cost of the
alternative. A definitive analysis would use net present value at this
point for columns (6) and (7). However, the net present value
amounts will not be available to the analyst in this type of analysis.
To calculate net present value by hand consumes too much time and
introduces too much opportunity for calculating error.

(2) Sensitivity analysis via estimate of probability distributions.
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(a) In some cases, the analyst has quantitative data about the
probabilities of various possible outcomes of an alternative; that is,
there is enough data to make an estimate of the relative frequency of
an outcome if numerous trials were made. One useful technique is
“expected value.” The expected value is a weighted average that
represents the average outcome that would be realized if the alterna-
tive were implemented many times. For a set of n possible out-
comes, where P(i) is the probability of outcome i, and W(i) is the
worth or value of outcome i, the expected value E is given by the
summation of the products of the probabilities and their correspond-
i n g  v a l u e s .  T h e  e q u a t i o n  f o r  t h i s  c o n c e p t  i s  a s  f o l l o w s :  E  =
P(1)W(1) + P(2)W(2) + P(3)W(3) + . . . + P(n)W(n).

( b )  T h e  e x p e c t e d  v a l u e  m e t h o d  p r o v i d e s  a  r e l a t i v e l y  s i m p l e
means of implementing sensitivity analysis. Tables 3–3 and 3–4
show cost estimates resulting from the processes of chapters 2 and
3.

( c )  T a b l e  3 – 4  i s  d i v i d e d  i n t o  f o u r  h o r i z o n t a l  s e t s  o f  i n f o r -
mation—one set for each housing alternative. Three housing alterna-
tives are specified in the format because they will be needed in
nearly every analysis. The fourth set of information does not specify
an alternative title.

(d) The column titled “Probability” contains five levels of proba-
bility for each alternative. These specific levels are not required;
however, they provide reasonable benchmarks on which to base
estimated cost distributions. It is not necessary to use the same
levels for each alternative or for each kind of cost. The format could
be altered in the field to specify other levels when needed.

(e) The next three sets of columns are for analysis of specific
kinds of costs. The process is based on the premise that kinds of
costs that total 20 percent or less of total cost are not large enough
to need special sensitivity analysis. Only those kinds of costs that
total more than 20 percent are listed separately. Each alternative is
analyzed separately. The set of columns for each kind of cost is
composed of two columns.

(f) The first column (Estimated cost) contains the level of cost to
relate to each probability level. To be definitive, these amounts
should be net present values, but calculation of present values con-
sumes too much effort without a computer. The estimated constant
dollar costs should be used. The entry on the .40 probability line is
the estimated cost shown in the Economic analysis summary. (See
fig. B–9 for format.)

(g) From this base, entries are to be estimated for each of the
other lines. If verifiable distribution statistics are available, they are
used in preference to this simplified method. A computer will be an
important tool if the analyst decides to pursue the rigid statistical
routine. Estimates based on the method implicit in the format re-
quire only a calculator. Line 1 (Probability = .10) alternative has the
highest estimate, and line 5 (Probability = .10) has the lowest
estimate. Also, the distribution of estimates is not required to be
symmetrical. The distribution should be based on a realistic assess-
ment of anticipated possible situations. For example, Onpost con-
s t r u c t i o n  m a y  s h o w  t h e  l o w e s t  t h r e e  e s t i m a t e s  t o  b e  i d e n t i c a l .
Seldom, if ever, is cost less than the estimated level. Another exam-
ple may be Government lease utilities. The lowest three estimates
are likely to be identical. Although the lease agreement will include
a provision that allows reduction of the rent, economic circum-
stances almost never result in reduction. The high estimate is higher
than the .40 probability level because the lease agreement will
contain a provision that allows the rent to increase. Economic cir-
cumstances are also expected to allow an increase.

(h) The second column of each set contains the expected cost for
each level of probability. This is obtained by multiplying the Esti-
mated cost by its associated probability. In the example in table 3–4,
Community Assets, BAQ, probability of .10, Estimated cost of $3,
400 = Expected cost of $340; Onpost construction, Utilities, proba-
bility of .40, Estimated cost of $2,129 = Expected Cost of $852; and
Government lease, M & R, probability of .40, Estimated cost of $1,
563 = Expected cost of $626.

(i) After estimating each element of the probability distribution,
the analyst must add the five estimates of a cost kind to obtain the

total expected cost for that cost kind. Note in table 3–4 that six
totals have been calculated, as an example.

(j) The next column displays the total of estimated costs that
have not been included in cost kind listed in the sensitivity analysis.
For example, in the Community assets alternative, only BAQ pay-
ments may consume more than 20 percent of total estimated cost.
Therefore, in table 3–3 the costs not listed ($4,212) include all costs
shown in the Economic analysis cost summary other than BAQ.
(See fig B–9 for format.) The total estimated cost of this alternative
as presented in the Economic analysis cost summary is $7,235
composed of the .40 probability level, estimated cost, and costs not
listed ($3,023 + $4,212 = $7,235).

(k) The next column in table 3–4 displays the sensitivity adjusted
expected total cost (hereafter called expected total cost). This is the
total of the expected cost kind for each cost kind listed and the costs
not listed for community assets, ($3,059 + $4,212 = $7,271).

(l) The Community assets alternative is an example of simple and
straightforward estimation. The estimated cost on the .40 probability
line ($3,023) is the cost of all BAQ payments. It must be computed
by using the constant dollar costs of appendix B. The economic
analysis summary format computes net present value, but only for
total cost. It does not compute net present value for individual cost
kinds. Therefore, the analyst will have only constant dollar costs
available to use.

(1) After entering the $3,023 in table 3–3 format, the analyst
must estimate the level of cost likely to be encountered at each of
the other levels of probability (.10 high estimate, .20 next to highest,
.20 next to lowest, and .10 low estimate). An effective process
estimates the extremes first, then the others. This should be a com-
prehensive process, including a look at all major variables that
affect the kind of cost and the cost elements of which it is com-
posed. On some occasions, the analyst will receive explicit guidance
from higher headquarters or from published sources, but this will be
the exception. Typically, the analyst will need to do this portion of
the process personally. Validation of estimates should be obtained
by talking with informed peers, subordinates, and supervisors in
housing and directly related organizations.

(2) The onpost construction alternative is more complex. There
are two kinds of costs qualified for specific treatment in the analy-
sis. The estimate approaches $5 million but the variance between
the lowest expected cost and the highest is only about $200,000 ($4,
900,000 estimated maximum, less $4,715,000 estimated minimum).
This is a small difference that recognizes the stability and predicta-
bility of these costs, due in part to their near–term timing. The
lowest three estimates of one–time costs are identical. Detailed esti-
mates are used to calculated this amount, and its content is known.
Therefore, actual cost will seldom, if ever, be less. On the contrary,
it is possible that the analysis did not include all costs or underes-
timate the need for some elements. Therefore, the highest two esti-
mates exceed that of the .40 probability level.

(3) The onpost construction utilities distribution shows disper-
sion. Although the lowest three estimates are identical, the disper-
sion from the .40 probability level to the highest estimate is a 88
percent ($2,129 to 4,000) increase. This recognizes the instability
and unpredictability of utilities costs in the current and projected
economies of the world.

(4) The Government Lease alternative appears to be less costly
than the on–post construction alternative. Estimated lease cost is
lower, as are utilities costs. The lease cost may be lower because the
lessor selected a longer period of amortization than Army policy
allows. The utilities may be lower because of differences in con-
struction patterns. However, M & R costs consume a large propor-
tion of the lease alternative costs. The M & R costs were less than
20 percent of the onpost alternative, but greater than 20 percent of
the lease alternative. This may be caused by differences in construc-
tion patterns and materials.

(5) The results of sensitivity analysis in table 3–4 must be dis-
played to assist in the interpretation and decision process. A logical
display of results would be like those in table 3–5.

(6) The variables selected for specific treatment in the sensitivity
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analysis were sensitive enough to change the rank of each alterna-
tive. Estimated cost would result in selection of the onpost alterna-
tive because its estimated cost is considerably below the others.
However, when the sensitivity of alternatives is considered, Govern-
ment lease cost is lowest. Both methods are based on many esti-
mates. The use of probability distributions is the more complete
estimate and is likely to be more accurate.

m. The following should be considered when preparing a housing
economic analysis:

(1) A sensitivity analysis is required.
(2) The ECONPACK computer should be used, if possible. Only

when the computer is not available should the cost dominance and
probability procedures discussed in this chapter be used.

(3) A sensitivity analysis should be computed for each expense
item that contributes more than 15 percent of total cost (20 percent
if the computer is not used). ECONPACK will perform these tests
without separate basic runs.

(4) Inflation: Use the best estimate of inflation for the basic EA,
and test for sensitivity at 25 percent higher and 25 percent lower.
Example: If estimated inflation rate = 5 percent, test for sensitivity
at 3.75 percent and 6.25 percent to identify any change in ranking of
alternatives. This requires a separate run for each inflation level.

(5) Exchange rates: Use the best estimate of exchange rates for
the basic EA, and test for sensitivity at 25 percent higher and 25
percent lower. Example: If estimated exchange rate = 1.85 per
dollar, test for sensitivity at 1.388 and 2.312 to identify any change
in ranking of alternatives. This requires a separate run for each
level.

(6) Rent: Use the best estimate of rent for the basic EA, and test
for sensitivity at 25 percent higher and 25 percent lower. Example:
If estimated rent is $120,000 per year, test for sensitivity at $90,000
and $150,000 to identify any change in ranking of alternatives.
ECONPACK sensitivity analysis will perform these tests without
separate basic runs.

(7) Discount Rate: Use the best estimate of discount rate for the
basic EA, and test for sensitivity at 25 percent higher and 25 percent
lower. Example: If estimated discount rate = 8 percent. Test for
sensitivity at 6.00 percent and 10.00 percent to identify any change
in ranking of alternatives. This requires a separate run for each
level.

(8) Construction Cost: Use the best estimate of construction cost
for the basic EA, and test for sensitivity at 25 percent higher and 25
percent lower. Example: If estimated construction cost = $25,500,
000, test for sensitivity at $19,125,000 and $31,875,000 to identify
any change in ranking of alternatives. ECONPACK will perform
these tests without separate basic runs.

(9) The sensitivity analysis must estimate the out–year point (or
points) where the two least costly alternatives are expected to be
equal.

(10) The sensitivity analysis must estimate the degree of diver-
gence or convergence as the two least costly alternatives approach
the point at which they are expected to be equal.

(11) The sensitivity analysis must identify the cost kinds that are
expected to be subject to excessively high inflation, and calculate
the impact of estimating inaccuracies.

(12) The sensitivity analysis must identify the cost kinds that are
expected to be subject to excessively low inflation, and calculate the
impact of estimating inaccuracies.

(13) The sensitivity analysis must estimate the impact of estimat-
ing inaccuracies for all cost kinds which exceed twenty percent of
total cost.

(14) The sensitivity analysis must identify the estimated impact
of estimating inaccuracies for related combinations of cost kinds
which exceed twenty percent of total cost. For example, a change in
oil price affects transportation costs, occupancy costs, construction
costs, and utilities. Include such combinations as a group, and test
for sensitivity.

(15) The sensitivity analysis must state an opinion about the
likelihood of cost shifts of the size required to alter the ranking of
alternatives.

(16) The sensitivity analysis conclusion must be reasonable and
appropriate.

(17) The results of the sensitivity analysis should be documented,
including an estimate of how likely it is that the rankings will
change.

3–10. Sunk costs
The principle of full life–cycle analysis applies to all costs and
benefits that occur after the decision point.

a. The economic analysis will include only those cash flows that
the decision can affect. Many costs that occur before the decision
are “sunk” and cannot be altered or recaptured. For example, if an
alternative is linked to a renovation effort undertaken before the
decision point involving past expenditures of $300,000, to the extent
that they are not recoverable, the renovation cost must be disre-
g a r d e d  w h e n  e s t i m a t i n g  t h e  c o s t  o f  t h e  a l t e r n a t i v e .  T h e  u n -
recoverable amount is a sunk cost and cannot be affected in any
way by the choice among alternatives.

b. Sunk costs are never included in the economic analysis. This is
true regardless of the timing involved. Even if the unrecoverable
amount was spent yesterday, it is a sunk cost and it is not relevant
to today’s decision. However, the asset purchased may still have
residual value. The renovation may have included kitchen, bath-
room, heating, or laundry appliances that possess major residual
value. Other items such as paint, plasterboard, and concrete do not
possess residual value, and the cost of purchasing and installing
them is a sunk cost. The cost is not recoverable and is not relevant
to today’s decision. It may be relevant to the extent that its exist-
ence makes it unnecessary to paint or plaster as part of one of the
alternatives considered.

3–11. Incremental costs
a. Incremental costs are cost increases or decreases that result

from a change in operations. These costs are often stated in terms of
cost change per unit of change. They are also sometimes stated in
terms of total cost of a change in operations. Changes in costs can
result from such items as the addition of dwelling units, personnel,
consumption of more water, or added cost to mow the lawn more
often than under prior methods. If the cost of coal is $100, and
incremental cost per ton of coal for heating is $20 for a decrease in
consumption from 150 to 100 tons per month, but only $15 per ton
for a decrease of 20 tons per month, the cost saving in total opera-
tions would be $3,000 for reducing 50 tons of consumption, and
only $50 for reducing 20 tons per month. Each alternative nearly
always alters the level of portions of the operation. These cost
changes are incremental costs or savings.

b. Economic analyses should be computed on the basis of cost
differences between current operations and those proposed by an
alternative. Economic analysis is not a budgeting process, but an
analytical process. A budget estimates total cost of operating an
organization and considers only the selected alternative. An eco-
nomic analysis is a decision point tool. It includes only those costs
that change, and it considers the cost of several alternatives. It
includes the costs of all organizations that are to contribute to the
changed process. (See para 3–12.)

c. The objective of an economic analysis is to identify the best
course of action. Usually this can be done effectively without cal-
culating the total cost of any alternative. Financial aspects of the
decision rest entirely on the need for additional funding and the
obligation of more resources. Nonfinancial considerations affect the
decision, but only added costs to be incurred and cost reductions to
be gained are relevant.

d. Economic analyses are often reviewed by persons who are not
familiar with the concept of incremental cost. These persons know
of many costs that must be incurred to support a wide variety of
activities; they expect identification of these costs in the economic
analysis report. The report must be complete; it should attempt to
forestall as many questions as possible. One way to reduce ques-
tions and to show competence and quality analysis is to include
comments in the report. Typical expense items that would not incur
increases should be identified. This informs the reviewer that the
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preparer knows the expense item exists. It also shows that the
impact of the alternative on the expense item was considered, and
that the impact was negligible.

3–12. Wash costs
a. Wash costs are cost elements that are the same for all alterna-

tives and should not be included in the economic analysis. Comput-
ing the detail for such cost elements is a waste of staff time because
it does not aid in distinguishing between them. It also adds to the
complexity of the report and the analytical burden of reviewers.

b. Costs that are the same for all alternatives should be included
only when the cost item would consume more than 15 percent of the
total cost of one alternative, and the decision would be greatly
influenced by some proportional statistics.

c. A statement that the omitted expense item is the same for all
alternatives should be included. This will reduce questions from
reviewers.

d. Include ALL cost, even wash costs for purposes of computing
averages, ratios, percentages, savings investment ratios, and any
other statistics that depend on total cost. Ignoring wash costs in such
calculations will distort the statistic, and mislead decision makers.

3–13. Nonmonetary benefits and costs
a. Even though the analyst tries to develop quantitative monetary

measures of costs and benefits, sometimes the situation does not
allow monetary expression of all major variables.

(1) These costs and benefits include all nonmonetary elements of
an alternative that tend to degrade or improve the performance of
the alternative or organization. Some of these can be measured and
quantified, but direct translation into monetary terms often is not
possible. Many other intangible benefits and costs cannot be quan-
tified. They are known to exist, and they are known to affect
operations, but data and exact relationships are not available.

(2) Some examples of quantifiable elements are as follows:
(a) Commuting distances and times.
(b) Vacancy rates.
(c) Frequency of maintenance.
(d) Delay between reported need for repair and completion of the

repair.
(e) Number of families served by the housing referral office.
(f) Percent of sponsors who are adequately housed.
(g) Percent of sponsors that requested housing through the hous-

ing office.
(h) Amount of downtime for unscheduled maintenance.
(i) Specific reporting time requirements to support the mission.
(j) Special security requirements that demand protection for the

sponsors.
(3) Examples of nonquantifiable elements are as follows:
(a) Impact on combat readiness.
(b) Effectiveness of communication links.
(c) Interpersonal relationships developed by onpost housing.
( d )  F u t u r e  d e c i s i o n s  o f  t h e  U . S .  G o v e r n m e n t  a n d  f o r e i g n

governments.
(e)  (Rescinded.)
(f) Impact on retention rates.
(g) Better troop habitability.
(h) Increased mission capability.
(i) Other similar qualitative advantages and disadvantages.
b. It is widely known and accepted that these quantifiable and

nonquantifiable elements can seriously impact mission effectiveness
and combat readiness. However, the following factors tend to mini-
mize the impact on decisions:

(1) Demonstration of the relationship and seriousness of the im-
pacts are difficult.

(2) Severe congressional pressure often forces decisions to be
made primarily on the basis of lowest cost.

c. To justify an alternative with greater than lowest cost, a very
strong, detailed, and directly related position must be included in the
economic analysis report.

d. Although nonmonetary benefits and costs are the most difficult

to assess, they should be documented and described in a section of
the economic analysis.

Chapter 4
The Analytical Process

4–1. General
a. Economic analysis is a framework of techniques for systematic

investigation of problems of choice. An economic analysis identifies
alternative means to satisfy a set of objectives, and investigates the
costs and benefits of each of these alternatives. This orderly, com-
prehensive presentation of the important considerations of each al-
ternative helps the manager to make and review decisions. It does
this in the following manner:

(1) Develops informal thinking into a complete, quantified, and
qualified basic plan of action.

(2) Surfaces hidden assumptions and makes their logical implica-
tions clear.

(3) Provides an effective vehicle to communicate the considera-
tions that support a recommendation.

b. An acceptable analytical process closely follows the scientific
method of research, except when the—

(1) Researcher starts with a hypothesis and attempts to prove that
it is true or false.

(2) Army housing manager starts with a frustration or a change in
conditions, and must obtain a solution.

c. The process of economic analysis must be tailored to the
specific situation facing the installation. One analytical structure
does not fit every economic analysis; therefore, this chapter will
describe the concept of each step of the analytical process. The
housing manager must adapt the analysis and the formats in appen-
dix B to fit the specific analysis being done. To provide as much
guidance as possible, the formats have been designed to be compre-
hensive and flexible; however, they may need adaptation to the
installation’s needs.

d. The general structure of an economic analysis involves deter-
mining costs and benefits of several possible future courses of
action. These are called alternatives. Through a cost benefit or cost
effectiveness analysis, the decisionmaker can use a set of facts and
q u a n t i t a t i v e  i n f o r m a t i o n  t o  s e l e c t  a  p r e f e r r e d  m e a n s  t o  a c h i e v e
goals. The facts and quantitative information help in selecting the
preference, not vice versa. Too often a commander selects a prefer-
ence and proceeds to construct a justification. This process frequ-
ently yields an acceptable solution. However, it seldom selects the
best solution—the solution which most nearly satisfies the objec-
tives of Congress. Only by designing and testing viable solutions
can the best decision be insured.

4–2. Elements of the analytical process
a. The key elements of an economic analysis of housing alterna-

tives are as follows:
(1) Identifying and defining the problem.
(2) Developing a set of objectives or selection criteria.
(3) Identifying constraints and assumptions under which the alter-

natives must operate.
(4) Defining and developing alternatives for accomplishing the

objectives.
(5) Determining the costs and benefits of each alternative.
(6) Testing the sensitivity of the decision to major uncertainties.
(7) Selecting the best alternative.
b. Figure 4–1 shows the elements in a above in a flow chart that

depicts both sequence and continuity of process. Paragraphs 4–3
through 4–9 describe each of these processes and the difficulties that
may be encountered.

4–3. Identifying and defining the problem
a. In many cases, this process is one of the most difficult; how-

ever, identification of the housing problem is quite simple. A hous-
ing requirements survey supported by a Segmented Housing Market
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Analysis states the level of deficiency in housing assets by grade
groups under expected conditions and future staffing levels. Also,
h o u s i n g  s h o r t a g e s  w i l l  b e  e v i d e n t  i n  t h e  a s s i g n m e n t  o f  b i l l e t s ,
whether the problem exists in family or unaccompanied personnel
housing. Similarly, problems faced by service families as they at-
tempt to enter the economy housing market will be known to the
housing manager through the amount and type of assistance that the
housing offices must provide.

b. Substandard housing, inadequate housing assets, or inadequate
allowances for housing may stimulate low levels of extended tours,
low levels of accompanied tours, or high levels of short tours. Each
of these conditions includes implications for efficiency and effec-
tiveness of the organizations to which the soldiers are assigned. This
type of problem is more difficult to label and define, and will need
greater justification than the conventionally identified deficiencies of
housing.

4–4. Developing objectives and selection criteria
a. Development of objectives and selection criteria is a relatively

easy process. The objectives should be stated in terms of output
measures—the end results of implementing a perfect alternative.
These are the criteria by which each alternative is to be judged, and
they form the basis for selecting the alternative that will best accom-
plish the objectives.

b. Selection criteria must be developed before identifying alterna-
tives. Until the objectives have been defined, it is impossible to
select a course of action (alternative) that may satisfy the nonexist-
ent objectives. People often transpose these two steps. They identify
a problem, then think of an alternative and test it to see if it is
acceptable. This process usually ends in solving portions of the
problem in a manner less effective or less efficient than other avail-
able solutions. The economic analyst must carefully select in ad-
vance the best solution to a housing problem. The solution must
then be developed in detail. The analyst must define the problem,
develop objectives, then identify possible alternatives. During devel-
opment of the objectives and selection criteria, it is likely that the
analysis will discover needed and important additions to the defini-
tion of the problem. When (not if) this happens, the objectives
should be modified and their development refined.

c. Examples of selection criteria are as follows:
(1) Minimizing costs.
(2) Providing housing for a specific number of families.
(3) Keeping commuting time within 1 hour and the commuting

distance within 30 miles.
(4) Providing a distribution of units with 0 (studio), 1, 2, 3, 4,

and 5 or more bedrooms.
(5) Meeting Army standards for housing soldiers and their fami-

lies in various grades.
(6) Operating under control of the Army (or not).
(7) Freeing tenants from dealing with host country landlords.
(8) Reducing the amount of money service personnel must pay

for quarters.
(9) Increasing the number of accompanied (longer) tours.
d. Only quantitative objectives and criteria are cited in the body

of the economic analysis. All judgmental, nonquantifiable, and so-
cial objectives should be identified and explored in a section of the
report that is reserved for that purpose.

4–5. Identifying constraints and assumptions
a. Every analysis will include some conditions that cannot be

changed as predicted. The analysis must conform to those condi-
tions that cannot be changed. These constraints are normally im-
p o s e d  b y  A r m y  p o l i c y ,  l o c a l  c o n d i t i o n s ,  w e a t h e r ,  h o s t  c o u n t r y
custom, or mission.

b. Some other conditions cannot be predicted accurately. Political
decisions in the host country or in the United States are seldom
predictable, although they often affect the cost and character of
housing provisions. Economic conditions, availability of economy
housing, and levels of BAQ and overseas housing allowance (OHA)
are predictable only with high chance of error. Monetary exchange

rates change erratically. Mission and organizational objectives and
staffing levels change. Assumptions are required concerning the
time needed to obtain authority and funding to proceed, and the time
needed for construction or lease execution.

c. Each of the conditions in a and b above affect the timing, cost,
composition, or operations of at least one alternative. It is necessary
to evaluate the total situation carefully to make the analysis accurate
and appropriate. Since some of these constraints and assumptions
apply to all alternatives and others apply to only one, it may be
helpful to separate them. Those that apply to all alternatives should
be listed in one section, and a separate section should be included
for each alternative, specifying appropriate constraints and assump-
tions. Assumptions must not be used in lieu of factual data. If
factual data is available or can be produced with reasonable expend-
iture of resources, the effort is well invested. A little searching for
more information leading to factual inputs increases the validity and
acceptability of the analysis.

d. As alternatives are identified and defined, additional objec-
tives, selection criteria, and characteristics of the problem will also
be identified. It is essential that the analyst return to the section of
the analysis that is affected by this new information. This new
information must be included if the analysis is to be accurate,
effective, and communicate with the greatest possible power.

4–6. Developing alternatives
a. The following alternatives are typically available as methods

of housing military personnel and families (other alternatives may
be available in specific situations):

(1) Individuals rent housing on the economy. This alternative is
required for each economic analysis where private rental housing is
available, as demonstrated by a SHMA. This alternative must in-
clude addition of sufficient HRS resources to increase penetration of
the market enough to cover all housing deficits.

(2) Individuals rent housing on the economy with the Army guar-
anteeing payment of the rent. This alternative must include addition
of sufficient HRS resources to increase penetration of the market
enough to cover all housing deficits.

(3) Army Family Housing Construction.
(4) Military Construction Army (for UPH).
(5) Government lease, or build to lease.
(6) Renovate existing housing assets.
(7) Purchase existing housing assets.
b. The analyst must study all feasible alternatives and present to

the decisionmaker those that are most cost effective. This requires a
great deal of skill and extensive interaction with the decisionmaker.
It is important to consider all reasonable and viable alternatives or
the value of the analysis may be seriously undermined. Good deci-
sions are extremely difficult unless they are made with an under-
standing of all relevant options.

c. As alternatives are developed, other objectives, selection crite-
ria, characteristics of the problem, constraints, and assumptions will
also be identified. It is essential that the analyst return to the section
of the analysis that is affected by this new information. The new
information must be included if the analysis is to be accurate,
effective, and communicate with the greatest possible power. If this
circular process does not occur, the analysis most likely is not being
performed in sufficient detail to be credible..

4–7. Determining costs and benefits
a. The preceding chapters have explored the areas of costs and

benefits in detail. The analyst must know that material well and do a
comprehensive analysis; otherwise, a wrong decision may be made.
The most common errors are incomplete analyses and careless mis-
takes. This portion of the analysis is very quantitative and demands
exacting attention to detail. Even small errors accumulate to large
amounts of money when totaled over 25 years. For example, if the
inflation or discount factors are not handled properly, costs may be
inflated when they should be deflated. The procedures in this pam-
phlet should be studied thoroughly. They should be applied careful-
ly, and every part of the analysis should be checked. Discovery of
two or more errors (typographical or calculation) may destroy the
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credibility of the entire analysis. This is particularly true if the
decisionmaker or reviewer questions the validity of the recommen-
dation or prefers a different solution.

b. The circular nature of the analytical process may appear. As
costs and benefits are identified, collected, and calculated, important
additions or changes to the problem definition, objectives, criteria,
constraints, assumptions, or alternatives may become known. They
should be treated definitively, even though parts of the economic
analysis must be reworked. The new information must be included
if the analysis is to be accurate, effective, and communicate with the
greatest possible power. If this circular process does not occur, the
analysis most likely is not being performed in sufficient detail to be
credible.

4–8. Testing sensitivity
T o  t e s t  s e n s i t i v i t y  o f  t h e  v a r i o u s  v a r i a b l e s ,  t h e  c o n c e p t s  a n d
processes described in chapter 3 should be used. For each variable
and combination of variables that is likely to be volatile enough to
change the ranking of alternatives, the degree to which the solution
is sensitive to changes must be calculated. It is essential to estimate
the likelihood that such a shift in the variable will occur. Also, the
sensitivity analysis must test the impact of high and low levels of
inflation, exchange rates, and discount rates. (See chap 3.).

4–9. Comparing alternatives
a. Now that the costs and benefits of each of the proposed alter-

natives have been quantified, it is possible to analyze them side by
side, and select the preferred alternative. This step is the essence of
economic analysis because it provides the tool for better manage-
ment decisionmaking. The purpose of comparing alternatives is to
identify the key issues and focus on the trade–offs that are necessary
or available. The relative strengths and weaknesses of competing
alternatives can be brought into clearer focus when their costs and
benefits are compared directly. This process identifies the most
feasible cost–effective alternative among those considered in the
analysis. In general, the primary patterns into which the alternatives
may fall are as follows:

(1) Equal benefits with unequal costs.
(2) Unequal benefits with equal costs.
(3) Unequal benefits with unequal costs.
(4) Equal benefits with equal costs.
b. Brief explanations of the concepts in a above and their impact

on decisions are in chapter 1.
c. At this point, the analyst must consider both quantitative and

nonquantitative information. OSD requires, however, that specific
results of the quantitative analysis be presented in full, after which
qualitative factors may be considered.

Chapter 5
Reporting the Results of the Economic Analysis

5–1. General character of the report
a. The report that transmits the results of an economic analysis

should be concise in summary. Yet, it should have enough detailed
sections to document the credibility of the analytical techniques and
processes. It must also document sources of information and esti-
mates thoroughly. This will enable the reviewers at the Army Corps
of Engineers, Army Housing Management Division, and OSD to
determine the suitability of the source and the credibility of the
information. Also, the report must present all of this information and
the conclusions indicated by the analysis in a clear, effective man-
ner. The report must be organized to reduce the time a reviewer
needs to understand the report. It must also lessen the time an
informed reviewer needs to evaluate the merit of the proposed
solution. This chapter is directed toward accomplishing these ends.

b .  O n  t h e  b a s i s  o f  p r e v i o u s  d o c u m e n t a t i o n  v a l i d a t i n g  s i m i l a r
projects, an economic analysis report may combine the data for
several communities. This is acceptable only where an economic

analysis has been prepared for each community separately within
the last 5 years. Such a report must name each community, describe
areas of similarity, describe areas of individual differences, and
identify previous documentation that validated the similarity of the
communities. It is acceptable to group the data for several similar
communities. It is not acceptable to group communities where the
cost characteristics are dissimilar. It is not acceptable to group
communities before demonstrating their similarity.

5–2. Outline of the report
a. The preferred sequence and content of the economic analysis

report is in b and c below. Summary and detail are the keys to
effective preparation and presentation of the results of an economic
analysis.

b .  D o c u m e n t i n g  t h e  e c o n o m i c  a n a l y s i s  i s  i m p o r t a n t  b e c a u s e
much of the effort that goes into collecting and compiling data will
be lost if it is not presented clearly and effectively. Tables, charts,
graphs, mathematical models, and other visual aids can often be
designed to replace a lengthy narrative explanation. They can also
s t r e s s  t h e  m o s t  i m p o r t a n t  f a c t s  a n d  r e l a t i o n s h i p s .  T h i s  m a t e r i a l
should be included when it will help the presentation or the result of
the analysis. The sequence of material in the report is not the same
as the sequence of performance or preparation of the data. Better
communication with reviewers and decisionmakers is achieved by
the sequence presented in c below.

c. If possible, each economic analysis should include the follow-
ing essential elements in the sequence indicated:

(1) Letter of transmittal. This letter should include only a state-
ment of the decision requested and notice of transmittal of the
justification. More information would be counterproductive.

(2) Executive summary. This summary is the capstone of the
economic analysis. Its careful preparation and presentation can de-
termine whether the end result of the economic analysis will be
understood and accepted by those making the decision. The purpose
of doing an economic analysis is to find the most efficient and
effective alternative for achieving the objective involving the alloca-
tion of scarce resources. The objective of the executive summary is
to communicate the results determined by the economic analysis to
those with decision authority. Therefore, the executive summary
should include only the end result information that identifies the
following elements in sequence:

(a) The decision objective. The objective of the economic analy-
sis should clearly state the decision to be made. Include directly
related mission objectives and requirements. Those with decision
authority must be able to understand immediately and clearly the
dimensions of the problem that required the economic analysis. The
actual wording of the objective is critical, as it should reflect a
totally unbiased point of view on methods to meet the objective.

(b) Recommended course of action. State the preferred alternative
clearly and the reasons for its selection. If the recommended course
of action is not the lowest present value cost, as determined by the
economic analysis, this section of the executive summary should
explain in detail the justification for not selecting the least–cost
alternative. Qualitative and quantitative data showing such informa-
tion as the availability of community housing, effect on mission,
combat readiness, morale, turnover, and family stability should be
cited to support an alternative other than the least–cost alternative.
In short, when recommending any course of action other than the
least cost, extensive, clear, and compelling justification should be
developed and presented if a favorable decision is to be obtained.

(c) Major assumptions. The process of economic analysis deals
with future expenditures and involves elements of uncertainty. A
complete factual picture of an alternative under consideration may
be impossible to construct. Also, certain assumptions may be neces-
sary to proceed with the analysis. When this is the case, all assump-
tions used in the analysis should be briefly summarized. A more
elaborate discussion of the constraints, assumed or imposed, along
with the underlying rationale should be presented in the detailed
statement of assumptions. (See (7) below.)

(d) Alternative courses of action. This section of the executive
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summary should state and briefly describe each alternative consid-
ered and not considered in the economic analysis. Extensive justifi-
cation of the alternatives considered and not considered should be
p r e s e n t e d  i n  t h e  d e t a i l e d  i d e n t i f i c a t i o n  o f  a l t e r n a t i v e s .  ( S e e  ( 8 )
below.)

(e) Economic analysis results. The results of the economic analy-
sis should be concisely outlined. The presentation should include a
present value summary comparison of the alternatives analyzed. It
should also include a brief summary discussion of benefits and costs
of each of the considered alternatives.

(f) Sensitivity factors. The impact that sensitivity analysis had on
the economic analysis results should be briefly summarized. The
discussion of sensitivity factors should identify which cost elements
and kinds for each alternative affected the results of the economic
analysis. Extensive discussion of the sensitivity analysis should be
included in the detailed statement of sensitivity analysis. (See (6)
below.)

(3) Preparers of the economic analysis. The names and phone
numbers of the individuals preparing the analysis should be listed.
This helps a reviewer or decisionmaker to have a point of contact if
a question arises. If the analysis was prepared by a contractor, the
name of the company, its address, and phone number should also be
listed.

(4) Approval authority for the economic analysis. The name,
rank, title, and organization of the installation approval authority
should be given.

(5) Detailed summary of economic analysis including detailed
cost buildup and discounting analysis. The detailed results of the
economic analysis should be specified. This section should begin
with a matrix for each alternative, listing fiscal years down the left
column. For each of these years, each major cost kind is entered in
its own column; they should be totaled and discounted. This section
should also present net present value of the alternative, present
value of any residual values, and average annual discounted cost.
Appendix C includes this format and other formats that may be
needed to display and total the cost data. Congress and OSD have
expressed a strong preference to having data presented in these
formats. Also, these formats should be used whenever possible to
present such items as the cost buildup, discounting analysis require-
ments, and comparison of alternatives based on different inflation,
use, or other characteristics.

(6) Detailed statement of sensitivity analysis.
(a) The sensitivity of the economic analysis to variations of the

cost kinds and cost elements that contribute the most to the total
cost must be evaluated. Also, assumptions and characteristics that
contain significant risks are identified and the sensitivity of the
economic analysis evaluated. How likely it is that the estimating
inaccuracies will cause a shift of the rankings should be indicated.
(See fig 3–9 for calculating sensitivity.)

(b) An economic analysis may combine data for two or more
communities that are relatively similar. Such a combined analysis
must include special consideration of the sensitivity factors. It must
state the degree to which the data for each community may be
sensitive. It should also identify the unique characteristics of each

community, and fully discuss the extent to which these characteris-
tics affect the decision.

(7) Detailed statement of assumptions. A comprehensive state-
ment of the assumptions on which the economic analysis is based
must be included. These assumptions relate to many portions of the
analysis and impact on various calculations throughout the analysis.
They must be stated concisely, clearly, and in a manner that relates
them to the cost elements, cost kinds, or other elements of the
analysis. A list of assumptions may be needed for each alternative.

(8) Detailed identification of alternatives. All feasible alternatives
of meeting Army housing objectives must be specified and defined
in detail. All reasonable and viable alternatives should be consid-
ered, or the value of the analysis will be seriously undermined.
Considering all alternatives provides useful information about im-
possible alternatives. Each alternative should be described in enough
detail to inform reviewers and decisionmakers of its characteristics.
Descriptions that involve quality evaluations on the desirability of
one or more housing alternatives are explained in (11) below.

( 9 )  I d e n t i f i c a t i o n  o f  c o s t  e l e m e n t s ,  c o s t  k i n d s ,  a n d  b a s i c
parametric information required for cost calculations. A display
that appears early in this section would contain a list of all cost
elements and kinds related to the alternatives. This matrix should
list the costs that apply to each alternative. (See table 5–1 for matrix
examples.) It should include identical costs for each alternative, and
then highlight them as wash costs that will not be included in the
rest of the analysis because they do not affect the decision. Identifi-
cation of the source should be included for each element of cost
data. Also, a calculation of annual constant dollar costs and con-
struction costs to be included in the buildup should be made. Non-
monetary factors must be excluded from this section; they belong
with nonmonetary factors. (See (11) below.)

(10) Source documents. A copy of the latest DD Form 1377
(Tabulation of Family Housing Survey (LRA)) and DD Form 1378
(Determination of Housing Requirements and Project Composition
(LRA)) should be included, showing the date these documents were
prepared. Also, a segmented housing market analysis and other
documents that are believed to be relevant should be included.
These documents should include DD Form 1379 (Narrative on Fam-
ily Housing (LRA)), DD Form 1410 (Inventory and Occupancy of
Military–Owned and Controlled Family Housing Units (LRA)), DD
Form 1411 (Statement of Facilities and Assignment (LRA)), and
DD Form 1657 (Determination of Bachelor Housing Requirements).
(See AR 210–50 and AR 210–11 for additional information.)

(11) Nonmonetary factors. All of the nonmonetary discussion,
documentation, and declarations of preferences and conditions that
should influence the decision are included here. These should be
specific, quantitative, and comprehensive in this area. General state-
ments will be of little help, and preferences should not be shown.
The primary objective of an economic analysis is to determine the
best and least costly course of action, not to justify the preferred
course of action. Each element of this section should be related to
the objectives of the analysis and to the alternatives being evaluated.
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Figure TABLE 2-1. Cost elements typically applicable of cost kinds
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Figure TABLE 2-2. Costs typically applicable to housing alternatives
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Figure TABLE 3-1. Life cycle guidelines
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Figure TABLE 3-2. Cost kind dominance calculation
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Figure TABLE 3-3. Cost estimates for listed cost kinds and total cost

28 DA PAM 210–6 • 8 October 1990



Figure TABLE 3-4. Sensitivity analysis via probability distributions
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Figure TABLE 3-5. Comparison of estimated costs and expected costs
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Figure TABLE 5-1. Cost element matrix
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Figure 2-1. Housing alternative cost analysis structure
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Figure 2-5. Example of documentation for electrical energy consumption

Figure 2-7. Example of documentation computation for water costs for alternative A
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1st year: 1st phase 212 families is a wash out cost for total project life for household goods and travel because they are already in place and
will remain.

2nd year:

Number of families
New families—inbound 236 × 2000 lbs × $1.03 = $486,160
Bachelor—in & outbound 314 × 500 lbs × 1.70 × 2 = 533,800

Total household goods transportation, Year 2 = $1,019,960

Figure 2-8. Example of documentation computation for household goods costs for alternative A

1st Year—PCS travel—1st phase 212 families is a wash out cost for total project life for travel because they are already in place, and will
remain.

Administrative travel (overhead)
8 trips * $390 = $3,120

2nd Year—New families
Family
members Families Persons

3 ×  103 = 309
4 ×  106 = 424
5 ×  27 = 135

Family travel cost: = 868 × $262.34 = $227,711
Bachelor travel cost: 314 × $252.34 × 2 = 164,750
Total PCS travel for Year 2 = $392,461
Administrative travel (overhead) 5 × $430 = 2,150
Total travel costs for Year 2 = $394,611

Figure 2-9. Example of documentation computation for travel costs for alternative A
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Figure 2-12. Example of documentation of overhead rate calculation for alternative A
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Figure 3-3. Cash flow diagram
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Figure 3-4. A method of equating alternatives

Figure 3-7. Example of unequal lives—alternatives A & B

Figure 3-8. Calculation of present value of alternatives A & B
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Figure 3-9. Conceptualization of risk and uncertainty
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Figure 4-1. The analytical process
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Appendix A
References

Section I
Related Publications
A related publication is merely a source of additional information.
The user does not have to read it to understand this pamphlet.
However, many of the publications listed below contain require-
ments, criteria, and other data that is required to perform an EA.

AR 1–1
Planning, Programming, and Budgeting Within the Department of
the Army.

AR 5–4
Department of Army Productivity Improvement Program
(DAMRIP)

AR 5–10
Reduction and Realignment Actions

AR 5–20
Commercial Activities Program

AR 11–18
The Cost Analysis Program

AR 11–28
Economic Analysis and Program Evaluation for Resource
Management

AR 37–100
Account/Code Structure

AR 37–108
General Accounting and Reporting for Finance and Accounting
Offices

AR 200–1
Environmental Protection and Enhancement

AR 210–20
Master Planning for Army Installations

AR 210–50
Family Housing Management

AR 335–15
Management Information Control System

AR 415–15
Military Construction, Army (MCA) Program Development

AR 415–17
Cost Estimating for Military Programming

AR 415–35
Minor Construction

AR 420–41
Utilities Contracts

AR 420–43
Electric Services

AR 420–46
Water and Sewage

AR 420–49
Heating, Energy Selection and Fuel Storage, Distribution, and
Dispensing Systems.

AR 420–71
Leased Premises

AR 420–90
Fire Protection

CEHNDSP87–206–ED–ED
APC–ECONPACK User Manual

DA Pam 11–1
Guide for Improved Use of Defense Documentation Center by Cost
Analysts

DA Pam 11–5
Standards for Presentation and Documentation of Life Cost
Estimates for Army Materiel Systems

DOD 4100.33–H
DOD In–House vs Contract Commercial and Industrial Activities
Cost Comparison Handbook

DOD 4270.1–M
DOD Construction Criteria Manual

HNDSP86–117–ED–ES
PAX ECONPACK Economic Analysis Package–Users Manual

NAVFAC P–442
Economic Analysis Handbook. (This handbook may be obtained
from the Government Printing Officer or Naval Facilities
Engineering Command, 200 Stovall St., ALEX VA 22332–0302.)

OMB Circular A–94
Discount Rates to be Used in Evaluating Time–Distributed Costs
and Benefits

OMB Circular A–104
Comparative Cost Analysis for Decisions to Lease or Purchase
General Purpose Real Property

Section II
Referenced Forms

DD Form 1410
Family Housing Inventory and Occupancy Report

DD Form 1411
Family Housing Inventory Designation and Assignment Report

DD Form 1523
Military Family Housing Justification

DD Form 1657
Determination of Unaccompanied Personnel Housing (UPH)
Requirements

Appendix B
Economic Analysis Formats

B–1. Introduction
a. This appendix includes suggested sample formats that docu-

ment and summarize some quantifiable elements of an economic
analysis. Many of the entities suggested in these sample formats
relate to housing cost and performance data found in recent standard
reports. Use this data when it is available and relevant. The format
and content of each economic analysis will depend on the nature of
the alternatives and the specific characteristics of the organization
and community. Although portions of each analysis will be unique,
the basic structure of an analysis will be similar. The suggested
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sample formats in figures B–1 through B–9 will aid in the presenta-
tion design, help ensure completeness and consistency, and aid in
the communication process.

b. Each sample format is accompanied by a brief explanation.
The specified content is not exhaustive or complete. For each analy-
sis and each alternative, the analyst must find all cost elements and
cost kinds that are relevant to the specific situation. The data accu-
mulation and materials will then be designed for the most efficient
processing and effective communication.

c. Identify the year for which the historical data is included and
inflate it to the base year. Specify all changes in the basic cost level
for future years. Include any periodic painting that is required by
p o l i c y  a n d  e x t e n s i v e  r e n o v a t i o n  o r  r e p l a c e m e n t  t h a t  m a y  b e
anticipated.

B–2. Explanation of cost element formats
a. Sample formats in figures B–1 through B–6 are designed to

aid in the collection and accumulation of costs and related data. The
subject areas are as follows:

(1) Allowances (fig B–1).
(2) Transportation (fig B–2).
(3) Maintenance and repair (fig B–3).
(4) Operations (fig B–4).
(5) Entomology and refuse (fig B–5).
(6) Other data requirements (fig B–6).
b. Add similar figures as appropriate or helpful to the analytical

process. This information will be most useful when preparing the
economic analysis. Most of it should be included in the economic
analysis report.

c. Use the sample format in figure B–1 to collect basic data for
calculating allowance costs. The data on this format is commonly
known and readily available, with the exception of the column titled
“No. of personnel to be included in economic analysis.” The data
for this column should include only the number of service personnel

for each grade who are to be housed by the project. Enter the total
deficiency in this column. Although maximum authorization will be
attained by requesting the total deficiency, requests for 100 percent
fill rates will seldom be approved.

d. Use the sample format in figure B–2 to collect basic data for
calculating transportation costs. This includes costs for the soldiers
and all family members. Information on the number of soldiers and
the number of family members is included in format B–1. Airfare
for family members should include amounts for going from the first
duty station to an interim location, and then to join the soldier at the
new duty station. Approximately 50 percent of the family members
go to a temporary location before joining the soldier. If concurrent
travel is authorized, expect all family members to transfer directly to
the new duty station.

e. Use the sample format in figure B–3 to collect basic data for
calculating M & R costs. There is a column for Government quar-
ters and a column for leased quarters. Evaluate each account care-
fully. Future costs may not be exactly the same as past costs. The
costs collected for this sample format can be used as a basis for
estimating costs that may be included in the economic analysis.

f. Use the sample format in figure B–4 to collect basic data on
operation of the housing area. These are actual costs. Use them only
as a basis for making estimates.

g. Use the sample format in figure B–5 to collect basic data on
pest control and refuse service. Observe the same cost element
cautions that are expressed in d above.

h. Use the sample format in figure B–6 to collect basic data on
the average waiting time for quarters. Also, use this sample data to
identify other reports that may help to justify the basis for the
economic analysis and the request for more housing. Add any other
information, reports, or basic data sources to support the analysis or
provide documentation of levels of cost or requirements.
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Figure B-1. Sample format for family housing economic analysis: Cost element—Allowances
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Figure B-2. Sample format for family housing economic analysis: Cost element—Transportation
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Figure B-3. Sample format for family housing economic analysis: Cost kind—Maintenance
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Figure B-4. Sample format for family housing economic analysis: Expense Item—Operations
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Figure B-5. Sample format for family housing economic analysis: Cost element—Entomology and refuse
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Figure B-6. Sample format for other data requirements
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Figure B-7. Estimated base year costs for alternative A
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Figure B-8. Eight percent inflated costs for alternative A
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Figure B-9. Economic analysis cost summary for Alternative A
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Appendix C
Sample Contract Statement of Work and Scope of
Work

C–1. 
This appendix includes a sample statement of work and a sample
scope of work for contracting out the preparation of an economic
analysis. Each covers a specific area for economic analysis of hous-
ing alternatives. They are presented to assist the operating installa-
tion that may lack competent personnel. They also will aid the
installation whose staff is not available to perform required eco-
nomic analyses. The person directing an economic analysis should
be trained and experienced in economic and cost analysis. Both of
these areas are complex, and an effective economic analysis will
usually take several weeks of a qualified staff member’s time.

C–2. 
The process of contracting out an economic analysis reduces the
amount of staff time needed; however, it does not relieve the organi-
zation of all effort and responsibility. Care must be taken to ensure
that the contractor completes all aspects of the effort properly and
within the expected time frames. This requires a well–written con-
tract that specifies all requirements in detail. It also requires periodic
inspection and supervision by organizational personnel to ensure
quality of the end product. The samples at figures C–1 and C–2 are
guides to assist organizations toward effective contracted projects.

51DA PAM 210–6 • 8 October 1990



Statement of Work
for

Furnishings Analysis in Overseas Areas

Background

The Deputy Assistant Secretary of Defense for Installations and Housing (DASD(I & H)) has directed the Army to implement a policy of full
joint travel regulations (JTR) weight allowance of personally owned furnishings for Germany and Okinawa starting 1 October 1981. DASD(I &
H) has noted that inflation may have invalidated the economic analyses used to make this decision and has directed the Army to revise the
analyses by 15 September 1981.

Scope of work

The contractor will prepare an economic analysis report to compare the Government providing furnishings to the shipment of personally owned
furnishings in Germany. The contractor is to develop the methodology to be used to conduct the economic analysis based on the guidelines
furnished by the Government. The Government will collect all the required data and provide that data to the contractor in the format of the
approved methodology. The contractor will review the data collected, identify all mission information needed by the approved methodology,
resolve problem areas when data cannot be obtained, and ensure that all data elements have an audit trail. The contractor will prepare a written
economic analysis report based on the data provided for Germany. The Government estimates the level of effort to be approximately 2
professional man–months.

Tasks

a. The contractor will develop the economic analysis methodology based on good, sound economic principles and the guidelines provided by
the Government. The methodology must be approved by the Army Housing Management Office (DAEN–MPH–M).

b. The contractor will coordinate with the points of contact provided by the Government to ensure that appropriate data is collected that
follows the approved methodology. The contractor will resolve with the Government any changes needed to the methodology when data cannot
be collected as stated. The contractor will make one visit to Germany at the European Headquarters in Heidelberg to review the data collected
and to assist the Government during this trip to resolve any data collection problems. This trip is expected to require 7 days including travel
time.

c. The contractor will prepare a draft report for Germany. It will include an executive summary of the results and a detailed analysis of the
data provided by the Government. The report will present costs of providing Government furnishings and costs of shipping personally owned
furnishings. The contractor will provide a narrative of all factors that may be pertinent but not quantifiable to the decision to support either
alternative. After Government review of the draft, the contractor will make all revisions and provide the Government a camera–ready copy of
each page of the report.

Government–furnished equipment or materials

a. If contact with the Army installation is necessary to clarify problem areas, the Government will furnish telephone service to the contractor.
b. The Government will furnish all data elements for the analyses.
c. The Government will furnish DASD– and DA–level guidelines.

Meetings and reviews

a. The contractor will take part in meetings scheduled by the Government in the Washington DC area.
b. The contractor will review the data collected by the Government, including on–site review meetings in Heidelberg, Germany, as soon as

the data is available. The trip to Germany will be approximately 7 days and will not require review of any classified information.

Reports

The contractor will prepare a written report to summarize the analysis for Germany. The contractor will deliver the draft report to HQDA
(DAEN–ZCH–M), 20 Massachusetts Ave., WASH DC 20314–1000 by 1 August 1981. The Government review will require 30 days. The
contractor will make the final submission, with the changes identified in the Government review of the report, in camera–ready copy within 7
calendar days from receipt of the review comments.

Minimums

The contractor must demonstrate the capability to meet the time frames and a background in economics with professional status.

Figure C-1. Sample contract statement of work—Furnishings analysis in overseas areas
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Scope of Work
for

Economic and Sensitivity Analysis
for U.S. Army, Europe (USAREUR) and Seventh Army

Location. State of Hawaii, island of Oahu and Federal Republic of Germany.

Authority. CINCUSAREUR msg 031255Z Apr 81, subject: Housing Economic and Sensitivity Analysis.

Study objective. To conduct an economic and sensitivity analysis (using factor analysis) of alternative housing modes for USAREUR family
housing in Germany.

Major tasks.

a. Determine factors for current status of providing family housing for USAREUR.

b. Make determination of basic data factors deemed to be critical or sensitive.

c. Apply factor analysis to the variables involved in the analysis of the alternative housing modes.

d. Devise and execute appropriate displays of output.

e. Prepare a report detailing findings.

Work Task Details: Work items will include, but not necessarily be limited to, the following:

a. With information and assumptions provided by U.S. Army Corps of Engineer (USACE), U.S. Army Division, Pacific Ocean (POD), and
USAREUR, prepare an analysis of the alternatives below.

(1) Build–to–lease (BTL).

(2) New construction. U.S. Government (Military Construction, Army (MCA)).

(3) Payment of allowances.

b. The analysis will be performed for the following USAREUR installations:

____________________________________________________________________________________________________________________
Location No. of units

____________________________________________________________________________________________________________________
Grafenwoehr/Vilseck/Amberg

246
Karlsruhe 53
Bamburg 44
Giessen 352  Total 695

____________________________________________________________________________________________________________________

c. The sensitivity and critical variables involved in the analysis of alternative housing modes will be run as a factor analysis using computer
software. The computer time will be provided by POD and U.S. Army Division, Europe (EUD), but the input and analysis of these variables
will be done by contractor personnel using POD and EUD terminals.

d. Appropriate displays of output will be developed by the contractor.

e. A report will be prepared summarizing current status and costs of housing and comparing those with alternatives. The factor analysis
results will be summarized and displayed. The raw computer runs and other materials used in the analysis will be given to the Government
when the contract is complete.

Period of Contract. Analysis of the three alternative modes will be completed within 20 calendar days after date of receipt of notice to proceed

Figure C-2. Sample scope of work—Economic and sensitivity analysis for U.S. Army, Europe (USAREUR), and Seventh Army
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(NTP). Review of factor analysis and draft report shall be completed within 30 calendar days after date of receipt of the NTP. Final reports will
be provided within 40 calendar days after receipt of the NTP.

Schedule.

Check Days after  Percent Conferences &
point  receipt of NTP complete  submittals

1 20 50 Alternative mode analysis
2 30 90 Draft report
3 40 100 Final report

Equipment and Supplies. The contractor will provide all equipment and supplies to complete the required work. The Government will furnish
computer hardware and computer software for contractor personnel use for the input and analysis of the variables.
Report format.

a. One copy of the draft report will be submitted to the contracting officer no later than 30 calendar days after date of receipt of the NTP.
This will allow for review of the format and compliance with applicable contract provisions. The draft report will be returned to the contractor
for completion within 5 calendar days following submission for review. The final report will be submitted within 40 calendar days after date of
receipt of the NTP. Technical findings will not be subject to approval of the contracting officer, but changes in the findings and recommenda-
tions that are acceptable to the contractor will be included in the final report. If any changes are unacceptable to the contractor, the final report
should include a statement that the findings do not necessarily represent the view or have the concurrence of the contracting officer.

b. The final report will be prepared in one original copy, suitable for reproduction, and will not be bound. The finished size of the report will
be 81⁄2 by 11 inches. Any enclosures will conform to the paper size and will be suitable for permanent binding along the left–hand margin. Text
and line drawings will be clean, clear, and easily reproducible. The text will be single spaced. Report copies will not be stapled.

c. The final amended report will contain, as a minimum, the following:
(1) Explicit assumptions and bases for estimates.
(2) A discussion of methodology.
(3) Findings and data tabulation. Payments. A lump sum payment will be made when the contract ends.

Contractor’s release. The contractor must submit a written and signed ’Contractor’s Release of Claims’ with the final bill for services rendered
under the terms of this contract.
Conferences. During work progress, the contractor will confer with the contracting officer to provide preliminary study data, to assure that the
completed work will be acceptable to the contracting officer. Conferences will be specifically arranged at the following times:

a. Twenty calendar days following receipt of the NTP for review of alternative mode analysis.
b. Thirty–five calendar days following receipt of the NTP for review of the draft report. Release of Information. The information developed,

gathered, and assembled to fulfill the requirements of the contract as defined in or related to the scope of work will not be released by the
contractor, his or her consultant, his or her subcontractors, or their associates before coordination with and approval by the contracting officer
or his or her designee.
Ownership of Results. The information developed, gathered, assembled, and reproduced by the contractor, his or her consultants, subcontrac-
tors, or their associates to fulfill the contract requirements as defined or related to the scope of work will become the complete property of the
Government and will not be used by the contractor for any purpose without the written consent of the contracting officer.
Contract Execution and Reports. The contractor will develop an objective final product to fulfill the terms of the contract. The Government
expects that the contractor will properly and adequately include and thoroughly investigate all areas and sources of information pertinent to the
objective analysis of the areas in the scope of work. The Government requires the contractor to consider all the following research areas in all
reports, unless approval is granted by the contracting officer (or his or her representative) for the contractor to deviate from them:

a. Identification of the problem to include the—
(1) Introduction.
(2) Background.
(3) Statement of objective or purpose of the report and survey study.
(4) Questions to be addressed and resolved or specific objective of the study.
(5) Listing of conceptual or substantive assumptions that affect the report and study.
(6) Rationale or theoretical framework used in the study.
(7) Importance and purpose of the report and study.
(8) Definitions of all terms used in the report as they affect the objectivity and accuracy of the report.
b. Adequately detailed discussion of the methodology, approach, procedures, and techniques used in the sequence of development of the

study and report to include concise and complete information, as shown below.
(1) Overview of the methodology, approach, procedures, and techniques.
(2) Description of the research design of the report and study.
(3) Description of how the sample, sample area, and geographic location, were selected as applicable.
(4) Description of the methods used to gather the information for the study.
(5) Synopsis of the collection and recording of data for the report and study.
(6) Detail of the limiting factors and assumptions governing the validity of the report and study.

Figure C-2. Sample scope of work—Economic and sensitivity analysis for U.S. Army, Europe (USAREUR), and Seventh Army—
Continued
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(7) Discussion of the limits of the material presented in the report.
c. Complete objective analysis and evaluation of the findings of the study to include the—
(1) Presentation of data in tables, charts, graphs, and sequential listings.
(2) Narrative presentation of findings.
(3) Identification of factual, inferential, opinionative, or speculative information.
(4) Concise and complete summary of all findings.

Figure C-2. Sample scope of work—Economic and sensitivity analysis for U.S. Army, Europe (USAREUR), and Seventh Army - Continued
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Appendix D
Present Value Factors
This appendix contains four sets of present value factors. Each set
applies to a specific condition. Use the factors in table D–1 only
when the cash flow occurs evenly throughout the year, or when a
single cash flow occurs near the midpoint of a year. Whether the
cash flow occurs at the beginning or end of a year, use only the
factors in table D–2. These factors apply only to amounts at the end
of a year. A cash flow occurring at the beginning of a year must be

treated as if it occurred at the end of the previous year. (For exam-
ple, January 1, 1986 is equal to December 31, 1985.) These tables
are for use if a computer is not available. ECONPACK includes
calculation formulas, so these are not needed when ECONPACK is
used on a PC or on PAX.
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Figure TABLE D-1. Mid–year present value factors
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Figure TABLE D-2. End–of–year present value factors
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Appendix E
Estimating Residual Value
Where residual value is a factor in an economic analysis, such as in
the new construction or lease buy–out alternatives, the building
decay–obsolescence and site appreciation factors will be used to

determine the value at any point in time. See table E–1 for building
decay–obsolescence and site appreciation factors.
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Figure TABLE E-1. Building decay–obsolescence and site appreciation factors
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Glossary

Section I
Abbreviations

ADP
automatic data processing

Alt
alternative

BAQ
basic allowance for quarters

BR
bedroom

BTL
build–to–lease

BTU
British thermal unit

Cat
category

CCH
Cost Comparison Handbook

CCM
Construction Criteria Manual

CER
cost–estimating relationship

CGO
company grade officer

COB
command operating budget

COEA
cost and operational effectiveness analysis

CONUS
continental United States

DA
Department of the Army

DASD(I & H)
Deputy Assistant Secretary of Defense for In-
stallations and Housing

DOD
Department of Defense

DLA
Defense Logistics Agency

DU
dwelling unit

DY
day

ECONPACK
economic analysis package

EUD
U.S. Army Division, Europe

FGO
field grade officer

FSA
Family Separation Allowance

FY
fiscal year

G & A
general and administrative

GS
General Schedule

GSA
General Services Administration

GFP
Government Furnished Property

HHG
household goods

HND
Huntsville District, Corps of Engineers

HQ
headquarters

HR
hour

JNCO
junior noncommissioned officer

JTR
Joint Travel Regulations

KWH
kilowatt hour

LQA
Living Quarters Allowance

M3
cubit meter

M & R
maintenance and repair

MACOM
major Army command

MCA
Military Construction, Army

MILCON
military construction

MPA
Military Personnel, Army

MTMC
Military Traffic Management Command

NCO
noncommissioned officer

NPV
net present value

NTP
notice to proceed

OCONUS
outside continental United States

OHA
Overseas Housing Allowance

OMB
Office of Management and Budget

OSD
Office of the Secretary of Defense

PAX
Programming, Administration, and Execution
System

PC
Personal Computer (Microcomputer)

PCS
permanent change of station

POD
U.S. Army Division, Pacific Ocean

SF
square foot

SHMA
Segmented Housing Market Analysis

SLUG
standard level user charge

SNCO
senior noncommissioned officer

SO
staff officer

SOFA
Status of Forces Agreement

TLA
temporary lodging allowance

USACE
U.S. Army Corps of Engineers

USAREUR
U.S. Army, Europe

Section II
Terms

Acquisition cost
The amount paid to acquire an asset.

Actual cost
The amount based on cost incurred as distin-
guished from estimated costs. This includes
standard cost properly adjusted for applicable
variance.

Allocate
To assign an item of cost or a group of items
of cost to one or more cost objectives. This
term includes both direct assignment of cost
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and the reassignment of a share from an indi-
rect cost pool.

Allocation base
T h e  d e n o m i n a t o r  i n  t h e  f r a c t i o n  u s e d  t o
develop an overhead rate. It is either the total
of some element of expense (or group there-
of) or a quantity measurement that is com-
mon to all items or activities to which the
indirect costs are to be allocated.

Alternative
A choice of one or more approaches or proj-
ects as a means of fulfilling an objective,
mission, or requirement.

Amortization
The gradual reduction of the balance in an
account according to a specified schedule of
time and amounts. This is usually used to
liquidate a debt including interest.

Assets
Real and personal property and other items of
monetary value.

Assumption
A belief or guess used to limit alternatives
and to give a means for treating elements that
are unknown or difficult to measure.

Basic labor rate
For Wage Board employees, the hourly rate
to be applied to all hours worked and to all
hours of annual leave earned, and sick, holi-
d a y  a n d  o t h e r  l e a v e  t a k e n .  T h e  G e n e r a l
Schedule (GS) basic rate is the published an-
nual rate of pay for the particular GS grade
and step level.

Benefit
Quantitative or qualitative description of out-
put performance. (See output measures.) The
two most common types of benefits men-
tioned are—

a .  E x p e c t e d  a n n u a l  b e n e f i t .  T h e  d o l l a r
value (in constant dollars) of goods and serv-
ices expected to result from a project for
each of the years it is in operation.

b. Expected annual effects. An objective
nonmonetary measure of project effects ex-
pected for each of the years the project is in
o p e r a t i o n .  W h e n  d o l l a r  v a l u e  c a n n o t  b e
placed on the effects of comparable projects,
an objective measure of the effects may be
available and useful to enable the comparison
of alternative means of achieving specified
objectives on the basis of their relative pres-
ent value costs.

Benefit cost analysis
An analytical approach to solving problems
of choice. It requires the definition of objec-
tives and identification of alternative ways of
achieving each objective of that alternative
that yields the required level of benefits at
the lowest cost. This same analytical process
is often referred to as cost–effectiveness anal-
ysis when the benefits or outputs of the alter-
natives cannot be quantified in dollars. (In

either form of analysis, qualitative and quan-
titative factors, foreseeable secondary or side
e f f e c t s ,  a n d  n o n e c o n o m i c  b e n e f i t s  a r e
considered.)

Benefit cost ratio
A means for comparing programs and alter-
natives. This refers to the ratio of the measur-
able value of benefits divided by cost.

Bill of material
A  d e t a i l e d  l i s t i n g  o f  t h e  m a t e r i a l  r e q u i r e -
ments for providing a service or product.

Capital
Assets of a permanent character with contin-
uing value. Examples are land, buildings, and
other facilities including equipment.

Capitalized cost
The cost to acquire, install, and modify a
tangible capital asset that has been added to
an asset account.

Cartage
Transportation from a freight terminal to the
point of use or consumption.

Command operating budget
An annual document that constitutes a com-
mand’s recommendation for the allocation of
resources during budget formulation.

Commercial or industrial–type functions
T h o s e  f u n c t i o n s  w h i c h ,  i n  t h e i r  e x e c u t i o n ,
provide the same type of products or services
that could be obtained by contract from pri-
vate commercial or industrial sources.

Constant year dollars
Monetary amounts always connected with a
base year and showing the dollar purchasing
power for that year. An estimate is said to be
i n  c o n s t a n t  d o l l a r s  i f  c o s t s  f o r  a l l  w o r k ,
whether prior, current or future, are adjusted
so that they show the level of prices of the
base year. When cost estimates are stated in
constant dollars, the implicit condition is that
t h e  p u r c h a s i n g  p o w e r  o f  t h e  d o l l a r  h a s
remained unchanged over the time for the
project being costed.

Contract administration costs
The costs incurred by the Government in as-
suring that a contract is faithfully executed
by the Government and the contractor.

Cost and operational effectiveness analysis
(COEA)
A documented investigation of the following:

a. Comparative effectiveness of alternative
means of meeting a requirement for eliminat-
ing or reducing a force or mission defect.

b .  T h e  v a l i d i t y  o f  t h e  r e q u i r e m e n t  i n  a
scenario which has the approval of MACOM

headquarters and Headquarters, Department
of the Army.

c. The cost of developing, producing, issu-
ing, and sustaining each alternative in a mili-
tary environment for a time preceding the
combat application.

Cost avoidance
Future planned or budgeted costs of the cur-
rent course of action or status quo alternative
that would not be incurred if another course
of action were selected.

Cost–beneficial alternative
The alternative that—

a. Maximizes benefits when costs for each
a l t e r n a t i v e  a r e  e q u a l  ( t h e  m o s t  e f f e c t i v e
alternative).

b .  M i n i m i z e s  c o s t s  w h e n  b e n e f i t s  a r e
equal for each alternative (the most efficient
alternative).

c .  M a x i m i z e s  b e n e f i t – c o s t  r a t i o  w h e n
costs and benefits are unequal.

Cost comparison (comparative cost
analysis)
An accurate finding of whether it is more
economical to acquire the needed products or
services from the private sector or from an
existing or proposed Government commercial
or industrial–type activity.

Cost, Differential
See Differential Cost.

Cost, Direct
See Direct Cost.

Cost–effective alternative
The alternative that—

a. Maximizes benefits and outputs when
costs for each alternative are equal (the most
effective alternative).

b. Minimizes costs when benefits and out-
puts are equal for each alternative (the most
efficient alternative).

c. Maximizes differential output per dollar
difference when costs and benefits of all al-
ternatives are unequal.

Cost–effectiveness analysis
(See benefit–cost analysis.)

Cost element
A basic unit of cost, such as labor or materi-
al. Related basic units are accumulated to
form the total cost of each cost kind. (Also
see expense item and cost kind.)

Cost–estimating relationship (CER)
A numeric expression of the link between a
characteristic, a resource, or an activity and a
particular cost connected with it. The expres-
sion may be a simple average, percentage, or
complex equation derived by regression anal-
ysis that relates cost (dependent variable) to
physical and performance characteristics (in-
dependent variable). For example, age of the
structure may be determined, using regres-
sion analysis, to be a function of annual cost
of maintenance. The CER shows how the
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values of such independent variables are con-
verted into estimated costs.

Cost, Fixed
See Fixed Cost.

Cost, Incremental
See Incremental Cost.

Cost, Indirect
See Indirect Cost.

Cost kind
A group of costs composed of a number of
e x p e n s e  i t e m  t h a t  a l l  c o n t r i b u t e  t o  a c -
complishment of the same function. Several
c o s t  k i n d s ,  o r  f u n c t i o n s ,  c o n t r i b u t e  t o  a c -
complishment of an alternative.

Cost objective
A function, organizational subdivision, con-
tract, or other work unit for which cost data
are desired and for which provision is made
to gather and measure the cost of such items
as processes, products, jobs, and capitalized
projects.

Cost of capital
An imputed charge on the Government’s in-
vestment in all housing facilities and other
assets needed for the work center to manu-
facture products or provide services.

Costing
The process of estimating or allocating costs
f o r  a  s p e c i f i c  a c t i v i t y ,  p r o j e c t ,  o r
organization.

Current costs
C o s t s  i n c u r r e d  i n  t h e  c u r r e n t  a c c o u n t i n g
period.

Current dollars
C u r r e n t  y e a r  d o l l a r s  t h a t  s h o w  p u r c h a s i n g
p o w e r  c u r r e n t  t o  t h e  y e a r  t h e  d o l l a r s  a r e
spent. Prior costs stated in current dollars are
the actual amounts paid out in these years.
Future costs stated in current dollars are the
projected actual amounts to be paid.

Current market value
The amount for which an item could be sold
in today’s market.

Delphi method
A technique for applying the informed judg-
ment of a group of experts using a carefully
p l a n n e d  p r o g r a m  o f  s e q u e n t i a l  i n d i v i d u a l
questioning without direct confrontation, and
with maximum use of feedback of digested
information in the investigation and solution
of problems.

Demurrage
The compensation paid for the delay of a
ship or freight car caused by the failure to
load, unload, or dispatch in the time allowed.

Differential cost
A cost difference between two alternatives. A
cost that must be incurred for one alternative,

but not for another. This is also a cost that
must be incurred in a different manner for
one alternative than for another. The cost or
rate of cost expenditure is different. The con-
cept is as true for comparisons of a change
and current operating levels as it is for com-
parisons of types of changes.

Direct cost
Any cost that can be identified specifically
with a final cost objective. Direct costs are
not limited to items that are incorporated in
the end product as material or labor. Costs
t h a t  c a n  b e  i d e n t i f i e d  s p e c i f i c a l l y  w i t h  a
product or service are direct costs of that
product or service. All costs identified specif-
ically with other products or services are di-
rect costs of those products or services.

Direct labor
That portion of salaries and wages that, as a
practical matter, can be identified with and
charged only to a specific product or service.

Direct material
The costs of such goods as raw material,
parts, subassemblies, components, and sup-
plies that, as a practical matter, can be identi-
fied specifically with the product or service
(the final cost objective) under review.

Discount rate
The interest rate used to discount or calculate
future costs and benefits to arrive at their
present values. (See present value.)

Discounting
A  t e c h n i q u e  f o r  c o n v e r t i n g  v a r i o u s  c a s h
f l o w s  o c c u r r i n g  o v e r  a  p e r i o d  o f  t i m e  t o
equivalent amounts at a common point in
time, considering the time value of money, to
p r o v i d e  a  v a l i d  c o m p a r i s o n .  ( S e e  p r e s e n t
value.)

Economic analysis
A  s y s t e m a t i c  a p p r o a c h  t o  t h e  p r o b l e m  o f
choosing how to use scarce resources and an
i n v e s t i g a t i o n  o f  t h e  f u l l  i m p l i c a t i o n s  o f
achieving a given objective in the most effi-
cient or effective manner. It provides a for-
mal method to identify, analyze, and compare
costs and benefits of alternative courses of
action to select the most efficient or effective
way to achieve the objective.

Economic life
The period of time over which the benefits to
be gained from a project may reasonably be
expected to accrue to the DOD. (Although
economic life is not necessarily the same as
physical life or technological life, it is largely
affected by both the obsolescence of the in-
vestment itself and the purpose it is designed
to achieve.) The economic life of a project
begins in the year it starts producing benefits.
It is possible that investments may occur sev-
eral years before the time the project eco-
nomic life begins.

Economic savings
Savings resulting from a decision that yields

i m p r o v e d  e f f e c t i v e n e s s  o r  e f f i c i e n c y .  A l -
though the alternative may cost more, combat
r e a d i n e s s  o r  m i s s i o n  a b i l i t y  i m p r o v e m e n t s
may be more valuable than the amount of
a d d e d  c o s t .  T h e  s h o r t – t e r m  c o s t  m a y  b e
higher, but long–term costs may be lower,
r e s u l t i n g  i n  a n  e c o n o m i c  s a v i n g .  A
short–term cost may produce an economic
saving by deferring or eliminating a future
cost.

Effectiveness
The performance or output received from an
approach or project. (See Output and Output
measures.)

Efficiency
The degree to which output performance is
optimized for a given distribution of inputs.

Energy resources
Resources that can be used to provide energy
needs. Energy resources, in general use, are
liquid petroleum products, coal, natural gas,
liquefied petroleum gas, purchased electrici-
ty, purchased steam, nuclear fuel, solar radia-
tion, and batteries. Special energy resources
that may apply in specific cases are manpow-
er, animal power, special gases, special liq-
uids, liquefied gases, solid fuel, chemicals,
wind, waves, and geothermal conditions.

Equipment
Machinery, furniture, vehicles, or machines
used or capable of being used to manufacture
supplies or to perform services or for any
administrative or general plant purposes.

Estimated cost
A general term indicating that the cost figure
presented is not the result of actual opera-
tions. The estimate may be based on past
experience with like operations, or it may be
based on detailed analysis including estimates
of all relevant expense items.

Estimating cost
The process of determining a future or past
result in terms of cost based on available
data.

Expense item
A basic unit of cost, such as labor or materi-
al. Related basic units are accumulated to
form the total cost of each cost kind. (Also
see cost element and cost kind.)

Expected annual cost
The expected annual dollar value (in constant
dollars) of the number of resources, goods,
and services to set up and carry out a project.

Expected cost or expected value
A statistical term specifically identifying the
results of applying a probability distribution
to actual or estimated performance values.

Feasible alternative
A n  a l t e r n a t i v e  t h a t  i s  a f f o r d a b l e  a n d  e x -
ecutable and, when specified, meets a mini-
mum level of benefits for effectiveness.
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Final cost objective
A cost objective that has both direct and indi-
rect costs allocated to it and, in the cost accu-
m u l a t i o n  s y s t e m ,  i s  o n e  o f  t h e  f i n a l
accumulation points.

Fiscal year
The accounting period for which annual fi-
n a n c i a l  s t a t e m e n t s  a r e  r e g u l a r l y  p r e p a r e d .
The Government’s fiscal year begins on 1
October and ends on 30 September.

Fixed cost
Cost incurred whether or not any quantity of
an item is produced. These costs do not fluc-
tuate with variations in output. For example,
the total rent of a large apartment complex
might be considered a fixed cost because it
d o e s  n o t  v a r y  w i t h  t h e  n u m b e r  o f  u n i t s
occupied.

Fringe benefits
Allowances and services provided to employ-
ees as compensation in addition to basic sala-
ries and wages.

Full costs
The total of all direct and indirect costs al-
locable to a product or service.

General and administrative (G & A)
expense
Any management, financial, or other expense
t h a t  i s  i n c u r r e d  b y  o r  a l l o c a t e d  t o  a n  o r -
ganizational unit and which is for the general
management and administration of the unit as
a whole. G & A expense does not include
those management expenses whose beneficial
or causal relationship to cost objectives can
be more directly measured by a base other
than a cost input base representing the total
activity of the unit during a cost accounting
period.

Goal
The end purpose of a project. The end toward
which all efforts are directed.

Government–furnished facilities and
equipment
Facilities and equipment in the possession of
or acquired directly by the Government and
s u b s e q u e n t l y  d e l i v e r e d  o r  o t h e r w i s e  m a d e
available to the contractor.

General price index
The ratio of a year’s price level to a base
year price level for all goods and services.
This is sometimes called composite price in-
dex or general inflation rate.

Historical cost
The cost of any object based on actual dollar
or equivalent outlay ascertained after the act.
Any one of a number of methods of cost
determination may be used.

Imputed cost
Costs that do not involve an actual expendi-
ture of funds; hence, they do not appear in
the final records. These are costs not actually

incurred because of the nature of the transac-
tion but they should be included in the deci-
sion process.

Incremental cost
A cost increase or decrease that results from
a change in operations. These costs are often
stated in terms of cost change per unit of
change. Also, they are sometimes stated in
terms of total cost of a change in operations.

Indirect costs (overhead)
Any cost not directly related to a single final
cost objective, but related to two or more
final cost objectives or with at least one in-
t e r m e d i a t e  c o s t  o b j e c t i v e .  I n d i r e c t  c o s t  i n -
cludes overhead and other fixed costs and
groups of resources other than direct costs
required to add up all segments of total cost.
For example, the cost of bookkeeping is of-
t e n  n o t  i d e n t i f i e d  w i t h  a  s i n g l e  t y p e  o f
output.

Inflation
A rise in the general price level that results in
a decline in the purchasing power of money.
It is measured by changes in price indices
relative to a base year.

In–house performance
The performance of services or manufacture
of products by Army military or civilian per-
sonnel to support Army functions. This in-
c l u d e s  i n – h o u s e  A r m y  p e r f o r m a n c e  o f
commercial– or industrial–type functions for
DOD components and other Federal depart-
ments and agencies.

Insurance costs
The cost to the Government arising from lia-
bilities and losses not covered by insurance.
The costs are incurred in agreement with the
Government’s policy of acting as a self–in-
surer. (See imputed costs.)

Interagency support
Products or services furnished from the ca-
pacity of another Government agency or or-
ganization to the agency that will provide the
product or service being estimated.

Investment costs
Costs associated with acquiring equipment,
r e a l  p r o p e r t y ,  n o n r e c u r r i n g  s e r v i c e s ,  n o n -
r e c u r r i n g  p r o d u c t i o n  ( s t a r t  u p )  c o s t s ,  a n d
other one–time costs . Investment costs need
not all occur in a single year.

Kind of Cost
See cost kinds.

Labor time standard
A preestablished measure, in temporal terms,
of the quantity of labor required to do a task.

Least cost alternative
T h e  a l t e r n a t i v e  p r o d u c i n g  a t  l e s s  c o s t  t h e
same or greater quantity of a given output
than another alternative.

Life–cycle costs
The total cost of an item or system over its
full life. It includes the cost of research, de-
v e l o p m e n t ,  i n v e s t m e n t ,  o p e r a t i o n ,  m a i n t e -
nance, support, and, where fitting, disposal.

Maintenance and repair
Cost incurred to keep buildings and equip-
ment in normal operating condition.

Net benefit
(See present value net benefit.)

Net book value
The capitalized cost of an asset or group of
assets shown in the accounting records less
accumulated depreciation or other applicable
offset.

Objectives
Statements of results to be achieved in mis-
s i o n – r e l a t e d  t e r m s  b y  t h e  p r o j e c t  b e i n g
studied.

One–time costs
The nonrecurring costs to the Government
when it either starts or ends an in–house ac-
tivity as a result of a decision to change the
source, character, or condition of a product or
service.

Operational costs
Recurring costs needed to operate and main-
tain an operational capability. Also called op-
eration and support costs.

Operations overhead costs
T h e  i n d i r e c t  c o s t s  t h a t  a r e  n e c e s s a r i l y  i n -
c u r r e d  d u r i n g  a  f i s c a l  y e a r  t o  p r o d u c e  o r
deliver the products or services being pro-
vided by an organizational element.

Opportunity costs
Other income or expense avoidance, foregone
b y  u s i n g  l i m i t e d  r e s o u r c e s  f o r  a  s p e c i f i c
purpose.

Other direct costs
All those direct costs (exclusive of direct la-
bor and direct material) that are identified as
having been incurred for a certain product or
service.

Output
The products, functions, tasks, services, or
capabilities an organization exists to produce,
complete, attain, or maintain. The objectives
justifying the existence of the organization
and its consumption of resources. Classes of
output information are defined as follows:

a. External benefits. The results of prod-
ucts or services produced by an organization,
expressed in terms of benefits received by
other organizations. Examples are adequacy
and quality of major items of equipment be-
ing repaired.

b .  O r g a n i z a t i o n a l  p r o d u c t s .  T h e  d e s c r i p -
tion of what is being produced by an organi-
zation for external use or effect. Examples
are numbers of major items of equipment
repaired or amount of ordnance delivered.

c. Evaluated work measures. The levels of
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activity showing efficiency and effectiveness
through application of engineered, historical,
or assumed standards; for example, earned
man–hours or years.

d. Levels of activity. The number of staf-
f–hours used or units of work performed. Ex-
a m p l e s  a r e  n u m b e r  o f  o v e r t i m e  h o u r s
worked, number of square feet covered, and
number of personnel trained. (Reclassifica-
tions of costs are not output measures, but
they sometimes permit output to be inferred.
Examples are the number of personnel as-
signed, number of activities managed, and
the dollar value of activity managed.)

Output measures
U s e f u l  d e s c r i p t i o n s  o f  f u n c t i o n s ,  t a s k s ,  o r
missions performed by an organization and
of capabilities possessed.

Overhead rate
A percentage, or monetary unit related to a
quantitative measure, derived by dividing an
indirect cost pool by an allocation base.

Overtime and other premium pay
Amounts added to basic salaries for working
longer than the regularly scheduled hours or
under unusual conditions.

Ownership cost (or cost of ownership)
A product’s or service’s prorata share of the
depreciation and cost of capital applicable to
the fixed assets required for performance.

Payback period
The time required for the stream of cash pro-
ceeds and cost savings produced by an in-
vestment to equal the original cash outlay of
the investment. This is one of several project
evaluation methods. It is also called the pay-
off period and cash recovery period.

Physical life
The estimated number of years that a piece
of equipment or building can physically be
used by DOD to accomplish the function for
which it was procured or constructed.

Present value benefit
Each year’s expected yearly benefit multi-
plied by its discount factor and then summed
over all years of the planning period.

Present value cost
Each year’s expected yearly cost multiplied
by its discount factor and then summed over
all years of the planning period.

Present value net benefit
The difference between present value benefit
and present value cost.

Pricing
The process of setting the amount or amounts
t o  b e  r e c e i v e d  i n  r e t u r n  f o r  g o o d s  a n d
services.

Probability
N u m e r i c  e x p r e s s i o n  o f  t h e  l i k e l i h o o d  o r
chance of occurrence of a given event or

outcome. It is expressed as a number ranging
from zero to one.

Proposal
Any offer or other submission used as a basis
for pricing a contract, contract modification
o r  t e r m i n a t i o n  s e t t l e m e n t ,  o r  f o r  s e c u r i n g
payments thereunder.

Real property
L a n d  a n d  r i g h t s  t h e r e i n ,  u t i l i t y  g e n e r a t i o n
p l a n t s  a n d  d i s t r i b u t i o n  s y s t e m s ,  b u i l d i n g s ,
structures, and improvements thereto.

Recurring costs
Expenses for personnel, material consumed,
operations, overhead, support services, and
other items incurred on a repetitive basis.

Rent
The cost incurred for the use of another enti-
ty’s tangible assets (land, plant, machinery,
a n d  s o  f o r t h )  i n  p r o v i d i n g  t h e  p r o d u c t  o r
service being estimated.

Residual value
T h e  p r o c e e d s  ( l e s s  r e m o v a l  a n d  d i s p o s a l
costs if any) realized upon disposal of a tan-
gible capital asset. It usually is measured by
the net proceeds from the sale or other dis-
posal of the asset or its fair value if the asset
is traded on another asset.

Return on investment
T h e  a m o u n t  o f  r e v e n u e  ( s a v i n g s )  r e c e i v e d
from an investment.

Risk
In decision theory, the distinction is made
that risk is quantifiable, while uncertainty is
n o t .  I n  s i t u a t i o n s  o f  r i s k ,  t h e  p r o b a b i l i t i e s
c o n n e c t e d  w i t h  p o t e n t i a l  o u t c o m e s  a r e
known. The term may be connected with sit-
uations of repeated events, each individually
unpredictable but with the average outcome
highly predictable. In situations of uncertain-
ty, the probabilities are not known. This pam-
p h l e t  u s e s  t h e  t e r m s  r i s k  a n d  u n c e r t a i n t y
interchangeably.

Salvage value
(See Residual value.)

Savings
Reduction in costs achieved without reduc-
tion in performance. It is always computed
with respect to the existing course of action
or status quo in an economic analysis.

Savings–investment ratio (SIR)
The ratio of savings to investment when con-
sidering an alternative to an existing process.
The SIR must be based on total savings and
total investment without omission of wash
costs. Omitting the wash costs will favor the
project with the smallest saving.

Segmented Marketing Housing Analysis
An analysis of private rental housing assets
available for Army housing needs within a 1

hour commute or 30 miles from the installa-
tion at peak traffic periods.

Sensitivity analysis
An investigation of how the economic analy-
s i s  r e s u l t s  m a y  c h a n g e  w i t h  r e s p e c t  t o
changes in the system parameters or basic
assumptions. If a change in parameter or as-
sumption changes the study results, they are
said to be sensitive to that parameter or as-
sumption. As a minimum, a complete sensi-
tivity analysis will consider the following:

a. The effect of changes in high expense
items.

b. Challenges to assumptions.
c. The effect of changes in inflation.
d. The effect of changes in discount rates.
e. The effect of changes in monetary ex-

change rates.

Standard costs
Any cost computed with the use of preestab-
lished measures.

Standard level user charge (SLUC)
T h e  a m o u n t  w h i c h  G S A  a s s e s s e s  F e d e r a l
a g e n c i e s  f o r  t h e i r  a s s i g n e d  s p a c e  i n
GSA–controlled buildings. This SLUC rate is
a  c o m p o s i t e  o f  t h e  f o l l o w i n g  t h r e e
ingredients:

a. The fair annual rental appraisal rate for
space, utilities, and normal services.

b. An escalation of this rate.
c .  A n  a d d e d  c h a r g e  f o r  s t a n d a r d

protection.

Standard military rate
S t a n d a r d  r a t e s  s e t  b y  D O D  f o r  e x p e n s i n g
military personnel services. These standard
rates are a composite of military basic pay,
incentive, special pay, and certain other ex-
penses and allowances.

Standby maintenance costs
The costs necessary for the upkeep of prop-
erty held in a standby status to assure con-
tract performance. This maintenance neither
adds value to the property nor appreciably
prolongs its useful life. Rather, the mainte-
nance keeps the property in an efficient oper-
ating condition so it will be available for
possible use in case of nonperformance by
the contractor.

Sunk costs
Unrecoverable investment costs of past peri-
ods or unavoidable costs committed to a proj-
ect (such as contract termination costs). Sunk
costs have no bearing on the results of com-
parative cost studies and economic analyses,
except economic program evaluations.

Support costs
Costs incurred by one organizational unit for
the benefit of another.

Tangible capital asset
An asset that has physical substance, more
than minimal value, and is expected to be
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held for continued use or possession beyond
the current accounting period.

Technological life
The estimated number of years before tech-
nology will make the existing or proposed
equipment or facilities obsolete.

Terminal value
(See Residual value.)

Uncertainty
Level of knowledge about outcomes in a de-
cision for which it is impossible to assign
p r o b a b i l i t i e s  i n  a d v a n c e .  O u t c o m e s  n o t
clearly identified or defined. Lack of sureness
of outcomes.

Uniform annual cost
The amount of money that if budgeted in
equal yearly installments would pay for the
project. The total present value of these in-
stallments would be equal to the total present
value computed from the estimated life–cycle
costs.

Variable costs
The portion of total cost that depends on out-
put and tends to vary with changes in pro-
duction level.

Wash cost
A cost that is identical for all alternatives
being evaluated. A wash cost is to be omitted
from the analysis because it cannot alter the
decision. It increases all alternatives by the
same amount during the same time periods.
W a s h  c o s t s  m u s t  n o t  b e  o m i t t e d  f r o m  a n
analysis which included calculation of statis-
tics such as averages, SIR, and percentages.

Work statement (statement of work)
A comprehensive description of what is to be
done including performance standards. The
work statement should describe all require-
ments, such as duties, tasks, responsibilities,
frequency of performance of repetitive func-
tions, and requirements for furnishing facili-
ties and materials.

Section III
Special Abbreviations and Terms
There are no special terms.
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Index
T h i s  i n d e x  i s  o r g a n i z e d  a l p h a b e t i c a l l y  b y
topic and by subtopic within topic. Topics
a n d  s u b t o p i c s  a r e  i d e n t i f i e d  b y  p a r a g r a p h
number.

Allowances
Basic, for quarters (BAQ), 2–4, 2–5, 3–8,

3–9,4–5,B–2
Family separation, 2–4
Overseas (OHA), 2–4, 4–5, B–2
Temporary living, 2–4, B–2
Variable housing, 2–4, B–2

Alternatives
Cost kinds applicable to, 2–7
Designing to be equal, 3–6
Documentation of, 5–2
List of, 2–7, 4–6

Amortization tables, E–2, E–3
Analogy cost estimating, 3–1
Analytical process, 4–1, 4–2, 4–7, B–2
Assumptions

Benefits, determination of, 4–7
Comparison of, 4–9
Constraints, 4–5, 4–6, 4–7
Costs, determination of, 4–7
Elements of, 4–2
General, 2–4, 3–2, 3–3, 3–6, 3–9, 4–1, 4–2,

4–3, 4–5, 4–6, 4–7, 5–2
Hidden, 2–1, 4–1
Objectives, developing of, 4–4
Problem, defining the, 1–5, 3–1, 3–7, 3–9,

4–2, 4–3, 4–5, 4–6, 4–7, 5–2
Selection criteria, developing of, 4–2, 4–4,

4–5, 4–6
Sensitivity analysis, (see sensitivity analy-

sis)

Basic allowance for quarters, 2–4 (also see
Allowances–BAQ)

Blueprint costs, 3–4
Budgeting, 1–4, 3–1, 3–11

Cash flow diagrams, 3–2, 3–5
Computer, availability of, 1–5, 1–7, 1–12,

3–3, 3–7, 3–8, 3–9, 4–7, C–3
Conditions precluding EA, 1–6
Conditions requiring EA, 1–6
Constant dollar cost, 2–5, 3–7, 3–8, 5–2,

B–3
Construction contract costs, 2–4, 2–5
Construction criteria manual, 3–4, 4–4
Contract administration, 2–5, 5–2
Contracted services costs, 2–3, 2–4, 2–5,

C–2
Cost

Actual, 1–9, 1–11, 3–1, 3–4, 4–9, B–2
of capital, 3–6, 3–8
Current, 2–2
Definition of, 2–4
Direct/indirect, 2–4, 2–5
Documentation of, 2–4, 5–2
Elements applicable to cost kinds, 2–6
Elements, list of, 2–4
Estimates, 2–2, 2–3
Fixed,
Incremental, 3–2, 3–11
Intangible, 2–3
Investment, 2–4, 3–4, 3–6, 3–8
Opportunity, 3–8
of ownership, 2–3, 2–4
Recurring, 1–7, 1–11, 2–4, 3–6, B–4

Wash, 1–4, 1–5, 2–3, 2–4, 3–2, 3–12, 5–2,
B–2

Cost comparison handbook, 2–5
Cost kinds

Documentation of, 2–5, 5–2
Cost elements applicable to, 2–6
List of, 2–5

Cost and operational effectiveness analysis,
1–7

Depreciation, 2–4
Designing alternatives to be equal, 3–6
Detailed cost estimates, 3–1
D i s c o u n t i n g ,  3 – 8 ,  5 – 2 ,  ( a l s o  s e e  P r e s e n t

value)
Discount rate

CONUS, 3–7, 3–8
OCONUS, 1–11

Documentation of cost elements, 2–5, 5–2

Economic analysis
Conditions precluding, 1–6
Conditions requiring, 1–6
Conduct of, 1–5
Cost thresholds, 1–6, 1–7
Defined, 2–1
Demolition costs, 2–5
Depreciation, 2–4
Designing alternatives to be equal, 3–6
Determining scope of, 1–9
Documentation requirements, 5–1
Economic life, 2–4, 3–4, 3–6, 3–9
Formats, B–1 though B–5
Guidelines for performing, 1–7
Historical, 2–4, 2–5, 3–3, 3–8
Imputed, 1–4, 3–4
Objectives of, 2–2
Quantitative summary, 2–3
Report outline, 5–2
Unnecessary to perform, 1–6

Electricity costs, 2–4
Emergency services costs, 2–5
Employee benefit costs, 2–4
Entomological services costs, 2–4
Equipment lease costs, 2–4
Equipment procurement costs, 2–4,2–5
Equipment rental costs, 2–4
Executive summary

Alternatives, 5–2
Content of, 5–2
Decision objectives, 5–2
Major assumptions, 5–2
Recommendations, 5–2
Results of EA, 5–2
Sensitivity analysis, see sensitivity analy-

sis)
Exchange rates, 1–11
External risk, 3–9

Federal income tax generated, 2–5
Formats, B–1 through B–5
Furnishings

Property management costs, 2–5
Repair costs, 2–5
Replacement costs, 2–5
Security costs, 2–5
Storage costs, 2–5

G o v e r n m e n t  f u r n i s h e d  e q u i p m e n t ,  2 – 5 ,
C–4

Govern 2–5
Storage costs, 2–5

G o v e r n m e n t  f u r n i s h e d  e q u i p m e n t ,  2 – 5 ,
C–4

Government furnished property, 2–5, C–4
Grass cutting, 2–5
Grounds maintenance, 2–5

Heating costs, 2–4
Household goods shipment costs, 2–4, 2–5
Housing referral

Community relations costs, 2–5
Inspection costs, 2–5
Operations costs, 2–5

Incremental cost, 3–11
Industrial engineering cost estimating, 3–1
Inherited assets, 2–4
Insurance premium costs, imputed, 2–4

Inflation, 2–2, 3–7, 3–8
Adjustments to residual value, 2–4
Overseas organizations, 1–11

Internal risks, 3–9
Life–cycle analysis, 2–2, 3–4

Maintenance and repair costs
Documentation of, 2–5
Electrical repairs, 2–5
Grounds maintenance, 2–5
Inventories, 2–5
Operation of equipment, 2–5
Materials and supplies costs, 2–4
Painting, 2–5
Plumbing repairs, 2–5
Structure maintenance, 2–5
Structure rehabilitation, 2–5
Utility system maintenance, 2–5

Market Value, 2–4

Nonmonetary benefits and costs, 3–13, 5–2
Nonrecurring services costs, 2–5

Objectives, 1–4, 2–2, 3–4, 3–9, 4–1, 4–2,
4–4, 4–5, 4–6, 4–7, 5–2

One–time costs, 2–5
Operations costs, 2–5, 5–2
Order–of–magnitude cost estimates, 3–1
Outline of EA

Alternatives, 5–2
Approved by, 5–2
Assumptions, 5–2
Cost elements, 5–2
Cost kinds, 5–2
Detailed cost buildup, 5–2
Detailed summary, 5–2
Discounting, 5–2
Executive summary, 5–2
Formats, B–1 through B–5
Nonmonetary factors, 5–2
Prepared by, 5–2
Sensitivity analysis, 5–2
Source documentation, 5–2
Transmittal letter, 5–2

Overhead
costs, 2–5
on GFP. 2–5
Rate, 2–5

Overseas organizations, 1–11, 2–4

Parametric cost estimating, 3–1
Payback period, 3–6
Planning and programming costs, 2–5
Permanent change of station, 2–5
Personnel costs

Civilian, 2–4
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Government owned household furnishings,
2–4

Health costs, 2–4
Home leave, 2–4
Host country nationals, 2–4
Military, 2–4
Moving, 2–4
Training, 2–4
Travel, 2–4

Present value, 3–7, 5–2, D–1, D–2, D–3
Present value tables, D–2, D–3
Problem, 2–1, 3–1, 3–7, 3–9, 4–2, 4–3, 4–4,

4–5, 4–6, 4–7, 5–2

Quantitative techniques, 3–2
Quarters allowances, (See Allowances)

Ranking alternatives, 1–8
Receipts from disposal, 2–5
Regression analysis, 3–3
Rehabilitation costs, 2–5
Report outline, 5–2
Residual value, 2–4, E–1, E–2
Risk, 3–9

Segmented housing market analysis, 1–5
Selection criteria, 4–2, 4–4, 4–5, 4–6
Semidetailed cost estimating, 3–1
Sensitivity analysis, 1–1, 2–2, 3–1, 3–2, 3–9,

4–2, 4–3, 4–8, 5–2, C–4
Site survey costs, 2–5
Snow removal costs, 2–4
Standard level user charge, 3–4
Statement of work, C–1

Process, C–2
Sample, C–3, 3–4

Sunk costs, 3–10

Tangible costs, 3–1
Tasks, C–3
Technological life, 3–4
Telephone costs, 2–4
Transportation costs, 2–4

Hold baggage, 2–5
Household goods, 2–5

Travel costs, 2–4
Travel, dependents, 2–5

Uncertainty, 3–9
Uniform annual cost, 3–6
Utilities

Electricity, 2–5
Fuel oil, 2–5
Natural gas, 2–5
Sewer, 2–5
Water, 2–5

Wash cost, 2–3, 3–12
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