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Executive Summary. 

 Installation: 
Click here to enter text.
Guidance: e.g., Blue AFB, State (For Overseas: Country)

 Project Title: 
Click here to enter text.
Guidance: If applicable, include project number

Scope of Project: 
Click here to enter text.
Guidance: Quantify to extent possible

 Alternatives Considered: 
Click here to enter text.
Guidance: Briefly describe; for any dismissed as infeasible, briefly explain


		Alternative	New Funding Required	Total Life Cycle Cost	Weighted Benefit Score	Cost/Benefit Ratio
1					
2					
3					



 Discounted Life Cycle Costs of the Alternatives: 
Click here to enter text.
Guidance: State discount rate used and whether constant or inflated dollars were used; for constant dollars, show year, e.g., constant FY 12$

 Discussion of Benefits, Comparison of Alternatives and Recommendation: 
Click here to enter text.
Guidance: Discuss benefits and costs of each alternative and reasons for the recommended alternative

 Certificate of Satisfactory Economic Analysis (EA).  See Attachment 1.

 Objective. 
Click here to enter text.
Guidance: State the problem or objective (i.e., mission or mission support requirement) to be met by the alternatives under study. The objective stated should be the objective of the program or project, not of the analysis. It should NOT begin with, “The objective is to analyze…” It should state the requirement that each alternative is designed to fulfill, like “The objective is to provide family housing that meets Air Force standards to 350 military families at Yodel AFB.” It should not be so narrow as to eliminate any reasonable alternatives. It should not be slanted such that the EA that follows will naturally lean towards preferring any particular alternative (AKA “pre-selection”), nor should it unreasonably rule out others.

Alternatives.
Click here to enter text.
Guidance: These are the various methods of attaining the stated objective, with a full description of each. Fully explain what each alternative involves, especially those things that drive costs and benefits. Explain how each process or procedure would work, what personnel, equipment, or facilities would be required, and what other changes would be involved. Each alternative should be fully described, so that someone completely unfamiliar with it can fully understand it and what would be involved in its implementation. At a minimum, the description should include any and all things which will result in costs to the Government. Every EA should include a Status Quo alternative. This is the “change nothing” or “as is” alternative that describes how the function or process under study currently meets the objective. Having a Status Quo alternative provides, if nothing else, a baseline alternative against which all other alternatives can be compared. Each alternative should be evaluated for feasibility. If any alternative is deemed infeasible, the reasons should be fully explained in this section, and the alternative should not be considered any further in the EA. It is important to keep infeasible alternatives in the list of possible alternatives, along with the reasons they’re infeasible, so that later readers and reviewers know that all reasonable alternatives were considered and the reasons that the infeasible ones were considered infeasible. 

Assumptions.
Click here to enter text.	
Guidance: State the constraints, ground rules, criteria and variables which influence costs and benefits. We make assumptions when we lack reliable knowledge to assign values or probabilities to factors influencing decisions. The reasonableness and validity of assumptions, as well as the need for new assumptions, should be periodically re-assessed throughout the course of the analysis. Only assumptions that are necessary and reasonable should be included in an EA. There are times when assumptions can appropriately narrow the scope of an EA to manageable proportions, but they should not unduly restrict the analysis by eliminating potential significant alternatives. All assumptions must be explicitly stated. No costs or benefits should be excluded or included in an EA merely on the basis of an assumption that’s not justified. If any assumption excludes or includes one or more major categories of cost or benefit, the assumption needs to be explicitly stated and justified. For instance, if an analyst wishes to include the opportunity costs of some capital asset or other resource, such inclusion must be justified in the Cost Analysis section of the EA, and the alternative uses fully explained and calculations shown. Assumptions should not be made for the convenience of the analyst, or to unfairly favor one alternative over another. The analyst should be alert to major assumptions, either stated or unstated, that assign fixed values to variables subject to uncertainty, then treating those assumptions as facts in the EA without any further analysis or scrutiny (i.e., projecting past workload or reliability rates into the future). Any such assumptions should be explicitly stated in the Assumptions section of the EA. If any alternative will include either non-monetary costs or opportunity costs in the Cost Analysis section of the EA, each must be explicitly identified as such in the Assumptions section of the EA. Assumptions are one way we handle uncertainty in an Economic Analysis. A Sensitivity Analysis should be performed to test the effect that major assumptions have on the recommendation of the EA.

Cost Analysis.
Guidance: An EA normally includes all cost to the US Government, not simply those incurred by the function under study.  The estimate will show all interim calculations so that the value in the cost analysis can be tracked from the source data to the total cost for each alternative. 

5.1 Monetary Cost.
Click here to enter text.
Guidance: A financial, monetary outlay or expenditure.  This is the most common type of cost found in the Cost Analysis section of an EA.  

Opportunity Cost.
Click here to enter text.
Guidance: The cost of an existing asset measured in terms of its value in the best alternative use.  It is the asset’s value if used in the next-best choice available to someone who has picked between several mutually exclusive choices.

If an opportunity cost is included in the Cost Analysis section of an EA, the calculations of the value of that asset in the best alternative use must be clearly shown, and the alternative use must be clearly described.  The value of an existing asset may be included in the Cost Analysis section of an EA only when there is a measurable and documented opportunity cost associated with that asset’s use.

Inherited assets, a form of opportunity cost, are those resources such as installations, equipment, and trained personnel inherited from efforts that are being phased out.

Non-monetary cost. 
Click here to enter text.
Guidance: Any cost that is neither a monetary cost nor an opportunity cost.  Such non-monetary costs, even when quantified and expressed in dollar terms, are best dealt with in the Benefit Analysis section of the EA.

Life-cycle cost.
Click here to enter text. 
Guidance: The total cost to the Government for a system over its full life, including the cost of development, procurement, operation, support and disposal. 

Non-recurring cost.
Click here to enter text.
Guidance: One-time costs, which usually take the form of initial capital or other unique expenditures. Types of non-recurring costs are:
Research and development costs.
Investment costs. These are costs associated with the acquisition of equipment, real property, nonrecurring services, nonrecurring operations and maintenance (start- up) costs, and other one-time outlays.
Costs of acquisition, rehabilitation, or modification of land, buildings, machinery, equipment, and one-time computer software costs.
Costs of acquisition, rehabilitation, or modification of other assets such as furnishings and fittings required for the project.
Costs of plant rearrangement and tooling associated with the project. 
Costs of freight and insurance required by the project.
The value of nonrecurring services received from others, both internal and external to the Air Force.
The costs of leaseholds required for the project.
Working capital and current assets on hand or on order, including inventories of consumable items and resources required for the project.
The cost to cancel or terminate any existing arrangement that would result if a different alternative were implemented.

Recurring Cost.
Click here to enter text.
Guidance: A cost incurred repeatedly, either annually or periodically, including the following:
Annual recurring cost: A cost incurred every year, like personnel or utilities.
Periodic recurring cost: A cost incurred in a period that is other than one year long, like replacement of heating, ventilation and air conditioning (HVAC) equipment that may be replaced every 20 years.

Common Cost (also known as Wash Cost).
Click here to enter text.
Guidance: Any cost that is “common” to all alternatives in the analysis. For costs to be considered common, they must be identical in terms of both amount and timing. Common costs add no additional information to the decision making process, and may be excluded from the analysis, unless there is a requirement to show the total program costs. Whenever such costs are excluded from an EA, such exclusion must be clearly and explicitly stated in the Assumptions section of the EA. However, if a decision-maker wants to see the total cost of the alternatives in an EA, the analyst should include common costs, to show the full costs of each alternative. While a category of cost may be common, the amount may differ; even differ significantly, among alternatives. Exercise caution before deciding to exclude common costs, and be able to defend doing so.

Differential Cost.
Click here to enter text.
Guidance: The difference in cost between two or more alternatives. Example: In alternative A, the annual cost for 10 laborers is $1M. Alternative B, however, requires 12 laborers, at an annual cost of $1.2M. The recurring differential cost of manpower in alternative B is $0.2M.

Sunk Cost.
Click here to enter text.
Guidance: Any cost incurred in the past, to include future costs that have been irrevocably committed in the past. Such costs have no bearing on any decision to be made, and so should NOT be included in an EA. They may, however, be shown separately as supplementary information.

Costs Incurred in Foreign Currency.
Click here to enter text.
Guidance:  EAs produced by Air Force activities overseas should always perform the cost analysis portion of the EA in US Dollars. These costs must always be converted at the known or estimated exchange rate of the base year of the analysis, NOT the Foreign Currency Fluctuation Account (FCFA) exchange rate, also known as the “budget rate”. The FCFA budget rate is structured and designed to protect budgets and introduce predictability in budgeting for units overseas. Using the FCFA rate will help you calculate the dollar costs to your individual unit, but NOT costs to the US government (which is what the EA should include). The FCFA keeps exchange rates constant for military units overseas, from budget planning through budget execution, while absorbing daily gains and losses due to day-to-day fluctuations in actual (market-based) exchange rates as units pay their daily bills in foreign currency. Thus, overseas units appear to have a fixed exchange rate during budget execution year, but in fact the government pays a varying rate every day, which is masked by the FCFA. Upon request, SAF/FMCE will provide estimates of foreign exchange rates for individual countries. AFMAN65-506 has more information on conversions for convertible currencies (currencies whose exchange rate varies with market conditions).  For non-convertible currencies, use official exchange rates.

Differences Between Cost in Dollars and Overseas Units.
Click here to enter text.
Guidance: Figure 3.1 demonstrates the difference between the cost, in dollars, to an individual overseas unit and the cost to the government when using the FCFA rate. The example uses the Euro and a FCFA budget rate of $1 = € 1.2403. If the unit incurs a cost of € 1,000, it’ll cost the unit $806 (at the FCFA budget rate). When finance pays the vendor, they’ll convert the cost at the daily exchange rate on the day they make the payment, which will be different than the FCFA budget rate the unit originally used to build their budget.

Daily Rate.
Click here to enter text.
Guidance: In Figure 5.1, the daily rate at which the bill was paid is more favorable to the government than the FCFA rate originally used to build the unit’s budget, so the FCFA experiences a net inflow of money in this transaction. In Figure 5.2, the daily rate is less favorable, so the FCFA experiences a net outflow of money in this transaction.

Gains and Losses.
Click here to enter text.
The FCFA gains and loses money every day, in many different currencies around the world, and it designs its rate structure (considering all currencies) to ensure it stays solvent. This example demonstrates that the cost to an overseas unit, using the FCFA budget rate, is not the same as the cost to the government for any given cost incurred in foreign currency.
Figure 5.1 Example of daily exchange rate MORE favorable than FCFA budget rate.

Cost in Foreign Currency		Rate	
€ 1,000 ÷	(FCFA) 1.2403	= $ 806.26 Cost to Overseas Unit
€ 1,000 ÷	(Daily) 1.3043	= $ 766.69 Cost to Government
		   $   39.57 Net inflow to FCFA


Figure 5.2 Example of daily rate LESS favorable than FCFA budget rate.

Cost in Foreign Currency		Rate	
€ 1,000 ÷	(FCFA) 1.2403	=  $ 806.26  Cost to Overseas Unit
€ 1,000 ÷	(Daily) 1.3043	= $ 1,205.11 Cost to Government
		     ($ 398.85) Net inflow to FCFA



Depreciation Expense.
Click here to enter text. 
Guidance: Depreciation accounts for the gradual consumption of capital goods and resources over time. A common use is to allow business to "recover" investment in capital goods through tax benefits. Normally, depreciation will not be included as a cost in an Air Force economic analysis since it would double-count expenses (i.e., the acquisition cost of assets are entered when the asset is acquired). However, depreciation procedures can be used to estimate terminal or residual values. Also, it may be a consideration in commercial lease versus buy alternatives if it provides extraordinary tax benefits to the lessor that are a cost to the Treasury.

Fuel/Energy Costs.
Click here to enter text. 
The fully burdened cost of delivered energy shall be used in analyses conducted for all DoD tactical systems with end items that create a demand for energy, IAW DoDI 5000.02, Operation of the Defense Acquisition System.

Economic Considerations oin the Cost Analysis.
Base Year.  
Click here to enter text.
Guidance: Enter the first year of the analysis in which there is a difference in costs between alternatives. This will normally be the Start Year of the analysis. All costs will normally be in constant dollars of the Base Year of the analysis.

Economic Life.
Click here to enter text. 
Guidance: The economic life of a project or asset is the time during which benefits from the project or asset may reasonably be expected to accrue to the Air Force. The economic life of a project or asset is set by the shortest of its physical life, technological life, or mission life. Economic lives of assets can often be found in functional area directives for planning, programming, and budgeting for resources. Appendix 3 of OMB Circular A-76 also has a Useful Life and Disposal Value table. AFMAN 32-1089, Air Force Military Construction and Family Housing Economic Analysis Guide, Figure 2-12 has the economic lives for some facility types.

Physical Life
Click here to enter text.
Guidance: The number of years a facility or piece of equipment can physically be used before it wears out.

Mission Life.
Click here to enter text.
Guidance: The estimated number of years that the need for the asset is anticipated, before the mission either changes or is no longer required.

Technological Life.
Click here to enter text.
Guidance: The period before improved technology makes an asset obsolete.

Period of Analysis.
Guidance: Economic life plus project lead-time determine the period of analysis for an EA. If the alternatives do not have equal lives, there are two methods of selecting a period of analysis.

Terminal Value Method.
Click here to enter text.
Guidance: The terminal value Method sets the period of the analysis to the duration of the alternative with the shortest economic life. To calculate the present value of each alternative under this approach, the analyst needs to know the terminal or "salvage" values of the assets for the alternative with the shortest life and the residual values of the asset(s) for the alternative(s) with longer economic life (lives). The terminal/residual values of assets are included as inflows, or negative dollar amounts, in the final period cash flows for each alternative. This adjusts the present value of the net cash flow for the disparity between the lives of the alternatives. The terminal value method is the most commonly used method in Air Force EAs.

Common Denominator Method.
Click here to enter text.
Guidance: The common denominator method assumes the assets associated with each alternative are replaced in the last year of their lives with identical equipment, and replacement continues until all alternatives have assets reaching the last year of their lives during the same year. Choose that year as the last year of your analysis.

Illustration.
Click here to enter text.
Guidance: To illustrate this approach, suppose an analyst must choose between two machines, A and B. The two machines are designed differently, but have identical capacity and do exactly the same job. Machine A has an economic life of three years, while Machine B has an economic life of two years. The first Machine A reaches the end of its life in year three, and the second Machine A reaches the end of its life in year six. The B Machines reach the end of their lives in years two, four and six, with year six being the first ending year common to both machine alternatives.
Figure 5.3 Example of the comon denominator method.
	Yr 1	Yr 2	Yr 3	Yr 4	Yr5	Yr 6
Machine A Life Cycles	1	1	1	2	2	2
Machine B Life Cycles	1	1	2	2	3	3



Reminder.
Click here to enter text.
Guidance: It’s important to keep in mind the major assumption being made: that “chaining” the assets in this manner represents a realistic investment strategy. This approach is not recommended for use with an asset having a short technological life (e.g., computer hardware and software).

Inflation.
Click here to enter text.
Guidance: Inflation is a rise in the general level of prices. Costs of resources change from year to year. Consult AFI 65-502 for guidance on inflation. The AF-published inflation indexes originate at the Office of Management and Budget (OMB), and reflect the economic assumptions of the current administration. EAs will ordinarily be in constant dollars of the base year of the analysis. There are two ways in which dollar values can be expressed, as either constant dollars or current dollars. There are also two types of inflation indexes, raw and weighted.

Constant Dollars.
Click here to enter text.
Guidance: Constant dollars reflect the value or purchasing power of a dollar in a single, specific year (as in "constant FY09 dollars"), and as such do not include the effects of inflation. Its value is "constant" throughout the years of the analysis period. Expressed this way, the cost of a certain cost element (assuming no other changes to that element) is the same in the first year of the analysis as it is in the last. Also called “real” dollars.

Current Dollars.
Click here to enter text.
Guidance: Current dollars reflect the value or purchasing power of a dollar in a single, specific year (as in "constant FY09 dollars"), and as such do not include the effects of inflation. Its value is "constant" throughout the years of the analysis period. Expressed this way, the cost of a certain cost element (assuming no other changes to that element) is the same in the first year of the analysis as it is in the last. Also called “real” dollars.

Raw Inflation Indexes.
Click here to enter text.
Guidance: Raw inflation indexes show the estimated change in price level from one base year to another. Use a raw index to convert a dollar amount from constant dollars in one year to constant dollars in another year.

Weighted Inflation Indexes.
Click here to enter text.
Guidance: Weighted inflation indexes combine raw inflation indexes with outlay profiles to account for the additional effects of inflation caused by spending money over a multiyear period. An outlay profile shows that percentage of an obligated amount that is expensed (spent) in each year for which the applicable appropriation is valid. It takes into account that not all money obligated in a given year will be spent that year, but will be spent over several years over the course of the legal life of the applicable appropriation, and that inflation will have an effect on costs in those years.

Adjustment to Base Year.
Click here to enter text.
Guidance: Since EAs propose a future course of action, the base year is usually one or more years in the future. Since cost source data is often in a year other than the base year of the analysis, costs must be adjusted from the source year to the base year of the analysis. Use USAF raw inflation indexes to adjust costs to the base year of the analysis. After adjustment to the base year, the costs would be the same for every year of the analysis (provided there are no changes in requirements or scope, like if a building requires more maintenance as it ages). No further inflation adjustment is necessary unless the analysis contains resources that are subject to differential price changes.

Differential Price Changes.
Click here to enter text.
Guidance: Even in a constant dollar analysis, you may need to adjust the costs of some elements if economists project price changes significantly above or below general inflation. The "core" rate of inflation, for example, excludes food and energy costs, which are two of the most volatile sectors of the economy. Also, for many years the cost of computer systems has been decreasing relative to increasing processing capability. If an EA contains food, energy, or computer system costs, adjustments to costs in the out years may be advisable. For EAs with food or computer system costs, MAJCOM headquarters may consult SAF/FMCE for a sector-specific inflation index. Any other costs in an EA which are a significant cost and which represent a volatile sector of the economy in terms of sector-specific inflation may require application of a sector-specific index. MAJCOM headquarters may consult SAF/FMCE for information on such indexes. Any use of an inflation index other than one issued by SAF/FMCE must be fully explained and justified in the analysis.

Current Dollar Analysis.
Click here to enter text.
Guidance: While EAs will ordinarily be in constant dollars of the base year of the analysis, there are certain situations where a current dollar analysis is appropriate. A current (or then-year) dollar contains implicit adjustment for variation in the purchasing power of a dollar over time. Current dollars represent amounts that will be paid for resources in the years in which payments will be made (therefore sometimes referred to as budget dollars). Do EAs in current dollars when the following circumstances exist:
Cost information is obtained in inflated dollar.
Doing a non-appropriated fund (NAF) construction project analysis - Internal Needs Validation Study (INVS).
In current dollar analyses all outlays are escalated for inflation using the most appropriate indexes. In principle the USAF weighted inflation indexes are used to establish current dollar amounts. Weighted inflation indexes are derived by applying raw inflation indexes to each appropriation’s outlay pattern, which is based on historical average expenditure profiles. However, if more specific information is known about when amounts will be spent for a particular project, then the amounts should be placed in the appropriate year and inflated with raw inflation rates. Also, no weighted indexes exist for pay and fuel categories because the assumption in the Air Force inflation indexes is that these categories are expended within one fiscal year. If specific data is known about prices of a given acquisition or contract provision, these specific price increases should be used rather than the inflation indexes.

Keep in mind the following:
Do not mix constant and current dollars in the same analysis.
More specific guidance on inflationary adjustments is contained in AFI 65-502, Inflation. In addition, the Air Force Inflation Calculator is a tool available on the SAF/FMC web page. This model helps an analyst to quickly accomplish conversions into different types of dollars or into different base years.

Discounting and Present Value.
Click here to enter text.
Guidance: Discounting is a method of calculating the value today (present value) of a future cost or stream of future costs. We discount because we recognize that the timing of expenditures makes a difference, that because of interest and other business opportunities, time has value. One dollar invested today will earn interest and be worth more one year from now. For example, if you had a debt of $1000 due one year in the future, and you could get an interest rate of ten percent (very high compared to most historical periods, but used for simplicity of the example), then you would need only $909.09 today to meet that obligation. This is because $909.09 can be loaned for one year to produce principal plus interest of $1000. Discounting favors alternatives that push costs further into the future, where they are discounted more heavily, resulting in a lower value in the present. It also has the effect, intended or not, of minimizing estimating errors in the future, because the further into the future you go, the more discounting reduces the present value (and any estimating error) of a given cost element. NOTE: Do not confuse discounting with inflation. Discounting involves the concept of the time value of money in view of the interest that can be earned on financial instruments such as treasury securities or commercial time deposits. Inflation involves changes in prices. While expectations of inflation may influence interest rates, the concepts of inflation and the time value of money are separate ideas.

Net Present Value (NPV).
Click here to enter text.
Guidance: The sum of all discounted costs for all years of the analysis period. All costs in Air Force EAs will be discounted to present value, and alternatives will be ranked according to NPV.

Discount Rate.
Click here to enter text.
Guidance: EAs are performed using discount rates that represent the government's cost of borrowing, as provided annually in the President's Budget and Appendix C to OMB Circular A-94. Rates used for analysis are interest rates on Treasury notes and bonds with maturities of 3, 5, 7, 10 and 30 years. The rate to be used should correspond to the period of analysis. Interest rates on Treasury securities are cited on both a real and nominal basis. Ordinarily EAs use a real rate, consistent with a constant dollar analysis. When inflated dollars are used in an EA, the nominal rate is used. Air Force EAs will use the discount rates updated annually on the SAF/ FMC website.

Discount Factors.
Click here to enter text.
Guidance: Discount factors for use in EAs are derived from the discount rate used, using the formulas found in Attachment 8, AFM65-506.  Following are two kinds of discount factors we normally see in Air Force EAs.
End-of-Year Factors: These factors implicitly assume that costs and benefits occur as lump sums at year-end. They assume interest accrued or paid during entire year (the interest period we normally use).
Midyear Factors: When costs and benefits occur in a steady stream, applying midyear discount factors is more appropriate. Midyear factors approximate actual disbursement patterns--i.e., funds are typically disbursed throughout a given fiscal year rather than at its beginning or end. When the precise timing of outlays is critical to program evaluation, monthly (or quarterly) rather than annual flows of funds may be considered for early program years. Midyear factors should be used in Air Force EAs unless there is good reason to use other factors, in which case the reason(s) should be explained in the analysis.

Figures 5.4 and 5.5 show the difference between an interest rate and a discount rate. Figure 5.4 shows how an interest rate is applied to a present dollar amount to arrive at a desired future amount. Figure 5.5 turns this example around to show how the same interest rate, converted into a discount rate, can be applied to the desired future amount to arrive at the present amount that would be needed to invest to reach that future desired amount. (Investment amounts are rounded.)

Figure 5.4. Interest rate example.

Year	Invested Today		Annual Interest Rate	Value in Future Year
1	$ 909	X	1.10	(10%)	= $ 1,000
2	$ 826	X	1.10 x 1.10	(10%)	= $ 1,000


Figure 5.5. Discount rate example.

Year	Needed in Future Yr		Discount Rate	Amt to Invest Today
1	$ 1,000	X	0.909	(10%)	= $ 909 (Using end-of-year factors)
2	$ 1,000	X	0.826	(10%)	= $ 826 (Using end-of-year factors)
					
1	$ 1,000	X	0.953	(10%)	= $ 953 (Using midyear factors)
2	$ 1,000	X	0.867	(10%)	= $ 867 (Using midyear factors)


Figure 5.6 shows how the discount rate is applied and how the NPV is calculated.
Figure 5.6. Application of the discount rate and calculation of net present value (using a 10% discount rate and midyear discount factors).

Year	Cost	Factor	Present Value	
1	$ 1,000 x	.953	= $ 953	
2	$ 1,000 x	.867	= $ 867	
3	$ 1,000 x	.788	= $ 788	
4	$ 1,000 x	.716	= $ 716	
5	$ 1,000 x	.651	= $ 651	
6	$ 1,000 x	.592	= $ 592	
7	$ 1,000 x	.538	= $ 538	
8	$ 1,000 x	.489	= $ 489	
9	$ 1,000 x	.445	= $ 445	
10	$ 1,000 x	.404	= $ 404	
			  $6,443 Net Present Value



Remaining value at the end of an asset’s useful life.  
Click here to enter text.
There are three terms to describe the value of an existing asset that remains at the end of its useful life: terminal value, residual value and salvage value.
Salvage value is the value of an asset at the end of its physical life (scrap value).  Salvage value is often offset by the cost to dispose of the asset.
Residual value is the value of an asset at any point in time before the end of its economic life.
Terminal value is the value of an asset remaining at the end of its economic life. If its economic life is deemed to be the same as its physical life, then terminal value will equal salvage value.  If, however, an asset’s physical life is longer than its mission or technological life, there may be some value left in the asset beyond salvage life.
The remaining values of assets are included as inflows, or negative dollar amounts, in the final period of the cost analysis for each alternative.  This step adjusts the present value of the net cash flow for the differences between the lives of the alternatives.  A straight-line depreciation method is acceptable for estimating terminal, residual or salvage value.  This is done only to estimate the remaining value of existing assets, and for no other purpose.  Air Force EAs do not include depreciation expense as an element of cost, since doing so would be double-counting the investment cost of the asset.  The only time Air Force EAs will take depreciation expense into account is when there are special tax advantages to lessors taking accelerated depreciation (see Attach 10 of AFMAN65-506).

Benefit Analysis.
Guidance: An EA normally includes all benefits to the US government, not simply those incurred by the function under study. While costs can be thought of as “inputs” to a project or program, benefits can be thought of as the “output” or what the government gets for its resource inputs. In developing the list of costs and benefits, care must be taken to avoid double-counting. Costs and benefits must be mutually exclusive and may not overlap. For instance, a cost saved or avoided by one alternative should be reflected in that alternative’s reduced cost in the cost analysis and should not also be included in the benefit analysis. To do so would be to double-count this item. 

The selection of any particular alternative should be based on a full economic evaluation, in which both costs and benefits have equal weight. An alternative with the lowest cost may not be the most economical; other alternatives may, after incorporation of non-dollar costs and benefits into the analysis, provide more benefits for the resources expended. 
Any and all categories of benefits analyzed should be fully explained so that someone unfamiliar with them can fully understand them and their measurement.

Types of  Benefits
Click here to enter text.
The sources and derivation of quantifiable benefits must be documented in the same level of detail as costs, and should include all interim calculations as appropriate. There are three types of benefits.

Monetary benefits.
Click here to enter text.	
Guidance: These quantifiable benefits include financial, monetary income to the government, like cash receipts, proceeds from the sale of assets, lease fees, and other revenue. Monetary benefits are incorporated into the analysis as offsets to expenditures. Revenues, government earnings, and the like are subtracted from cost totals to yield net costs or net dollar outflows for each alternative.   This is best and most easily done in the cost section of the EA.

Non-monetary quantifiable benefits.
Click here to enter text.
Guidance: Any non-monetary benefit that can be measured quantifiably, like a reduction in military overtime man-hours. Characteristics such as product or service performance (miles/hour, orders/hour) or work environment (average noise level, mishaps/week) can sometimes be quantified in nonmonetary terms. In such cases, non-monetary costs and benefits should be quantified to the greatest extent possible, and direct comparisons among these measures across alternatives should be made. If quantifying such benefits in dollar terms, make sure it’s clear that you are merely using dollars as a unit of measurement for comparison purposes. Make sure you don’t mislead the decision-maker into thinking that such quantifications represent actual dollar cash flows.

Non-quantifiable benefits.
Click here to enter text.
Guidance: These cannot be readily stated in dollar terms, or otherwise quantifiably measured, like mission effectiveness, security and organizational morale. These are usually subjective in nature and generally don’t lend themselves to quantifiable analysis. We can still, however, attempt to determine the comparative desirability of each alternative relative to each benefit. We can also attempt to measure the magnitude of the differences in desirability between alternatives. Thus, while not measuring these benefits in an objective, quantifiable way, we can still establish a basis of comparison. One such way is by assigning subjective weights and values to various benefits.  AFMAN65-506 Attachment 16 is a sample benefit analysis for non-quantifiable benefits.

Individual benefits to be analyzed are best selected, weighted and scored by knowledgeable personnel from relevant functional areas, like civil engineering, safety, security forces, or service.
Each benefit should have a brief separate paragraph describing what the benefit is, what is being measured, and the rationale used in determining the score for each.

The weight of each benefit should show how important each benefit is relative to the others, while the score should measure how well the alternative provides that benefit. The weight multiplied by the score equals the weighted score. These are then summed to show the various alternatives’ overall weighted benefit score. These are then summed to show the various alternatives’ overall weighted benefit score. Figure 6.1 shows a sample benefit matrix which identifies the benefits analyzed, their assigned weights and their scores.

Figure 6.1. Sample Benefit Matrix

			Status Quo		Renovation	New Construction
	Benefit		Weight		Score	Wtd Score		Score	Wtd Score		Score	Wtd Score
Mission Readiness	10	50%	5.0	90%	9.0	100%	10.0
Safety/Security	9	30%	2.7	80%	7.2	100%	9.0
Meeting AF Standards	5	50%	2.5	50%	2.5	100%	5.0
Morale	4	25%	1.0	75%	3.0	100%	4.0
Total Benefits Score			11.2		21.7		28.0

  

Sensitivity Analysis.
Uncertainties Involving Estimates of Costs and Benefits
Click here to enter text.
Guidance: Estimates of costs and benefits contain uncertainties because of imprecision in both underlying data and assumptions. Since estimating errors can be introduced into the analysis in these ways, we must analyze the effect these potential errors have on our analysis and its recommendation. Information that would be useful in an analysis of uncertainty includes the key sources of uncertainty and the sensitivity of analysis results to important sources of uncertainty. Uncertainty is having less than 100% assurance of knowing something is true or correct (like assumptions, cost variables or benefit estimates). Risk is the probability an unfavorable outcome or event will occur, or the probability that something is untrue or incorrect. Risk analysis evaluates the probability that the analyst’s assumptions or estimates are wrong. Sensitivity is the magnitude of impact that particular inputs have on an analysis and its results. Sensitivity analysis is an evaluation of the effect that uncertain elements of an analysis have on the outcome. Every EA must have a sensitivity analysis. If you are also able to state the probability that the uncertainties will have their negative impacts on the analysis, then so much the better.

Analysis Identifies Key Assumptions and Variables with Effects of Changes.
Click here to enter text.
Guidance: Sensitivity analysis identifies key assumptions and variables within an EA and determines how changes affect the ranking of alternatives. Its value lies in the additional information and understanding it brings to bear on the decision. For decision makers facing an investment decision, sensitivity analysis is a tool for determining how changes in costs or benefits (e.g., due to estimating errors that stem from uncertainty) affect the EA's recommendation. Consider the following: 
A decision is insensitive to uncertainties regarding a variable if you can change that variable over a wide range without affecting the ranking of alternatives. A sensitivity analysis demonstrates the stability (or instability) of the recommendation.
A major limitation of sensitivity analysis is that it only analyzes the assumptions, alternatives, or variables you have considered. This limitation emphasizes that critical thinking and dialog with experts is crucial to preparing a quality EA.
Consider conducting a sensitivity analysis in the following instances:
On assumptions that contain uncertainty that can impact the estimates of costs or benefits.
On major cost drivers. Determine major cost drivers by calculating the percentage of total cost accounted for by each cost element, using discounted costs. After determining the percentage that each cost element (for example, research and development, investment, and recurring cost categories) is of the total cost for each alternative, examine those cost elements which constitute the largest percentage of life cycle cost.
On the discount rate, if there are significant differences in the outlay patterns of your alternatives. Should the sensitivity analysis result in a change in the cost ranking alternatives, report the rate at which the change occurs.
When the results of the analysis do not clearly favor any one alternative.

Performing a Sensitivity Analysis.
Click here to enter text.	
Guidance: To perform a sensitivity analysis, vary any uncertain costs and benefits within what you consider to be a reasonable and relevant range (e. g., plus or minus 10% of initial investment costs, plus or minus $3.50 per operating hour, or whatever is appropriate), recalculate the costs and benefits of all affected alternatives, and compare them again. If the ranking of alternatives changes as a result of these variations, then you can say that the recommendation of the analysis is sensitive to uncertainties in a certain assumption, over a given relevant range of variation. You can do several iterations, varying costs and benefits at whatever interval (e.g., every 2%) you believe is appropriate. Make sure you document all your reasoning and assumptions, and show all your calculations and intermediate steps. A sensitivity analysis must be performed on any EA in which non-monetary costs are included in the cost analysis section. Perform the sensitivity analysis by eliminating the non-monetary costs from the cost analysis.

Comparison of Alternatives and Recommendation
Following Costs and Benefits Estimates.
Click here to enter text. 
Guidance: Once all the costs and benefits are estimated for each alternative, the results must be analyzed, and the alternatives compared and ranked to arrive at a recommendation. This section of the EA must include an analysis of the data, a comparison and ranking of alternatives, discussion of the sensitivity analysis, and a recommendation.

Compare and Rank Costs and Benefits.
Click here to enter text.
Guidance: In order to produce the best recommendation for the decision-maker, you must compare and rank the costs and benefits of each alternative. Provide a brief narrative explanation of the summarized cost and benefit data, as well as any measurements and indicators. Compare the relative strengths and weaknesses of each alternative and identify the most effective alternative accomplishing the mission objective. In order to produce the best recommendation for the decision-maker, you must compare and rank the costs and benefits, as well as any other measures or indicators as appropriate. The following are financial indicators you can use to compare alternatives; some apply to costs, some to benefits and some to a combination of the two. (Formulas can be found in AFMAN 65-506, Attachment 8.)

Net Present Value (NPV).
Click here to enter text.
Guidance: NPV reflects the value today of a future amount or stream of future amounts, expressed as a single sum of dollars. It’s calculated by multiplying the net amount for each year by the corresponding discount factor, and summing the results.

Uniform Annual Cost (UAC).
Click here to enter text.
Guidance: A method to compare alternatives with unequal lives, UAC is calculated by dividing the net present value of the costs of an alternative by the sum of the discount factors for the periods covering the life of each alternative in which costs were incurred.

Savings/Investment Ratio (SIR).
Click here to enter text.
Guidance: The present value of the total return generated by an investment (minus the original investment amount) divided by the present value of the initial investment amount.

Internal Rate of Return (IRR).
Click here to enter text.
Guidance: The annual return on an investment, expressed as a percentage of the amount invested. It can also be defined as the annualized effective compounded return rate that can be earned on invested capital.

Return on Investment (ROI).
Click here to enter text.
Guidance: The total return generated by an investment.

Weighted Benefit Score.

Guidance: The result of the scoring of benefits of a given alternative, weighted by the relative importance of each individual benefit.

Cost/Benefit Ratio (CBR).
Click here to enter text.
Guidance: The ratio of the life cycle cost of an alternative to its weighted benefit score.

Payback Period.
Click here to enter text.
Guidance: The length of time it takes for the revenue or savings generated by a project to equal its investment costs.

Recommendation Required.
Click here to enter text.
Guidance: Every EA must recommend one of the alternatives considered. If the recommended course of action is not the lowest cost alternative, it is very important that the reasons for its selection be clearly stated and justified. Those reasons should generally be found in the Benefits Analysis.



Attachment 1: CERTIFICATE OF SATISFACTORY ECONOMIC ANALYSIS
Installation/MAJCOM: (Enter installation name here)
Project Title: (Enter project title here)
Project Number: (Enter project number here)
Project Cost: (Enter project cost here)	

An economic analysis has been prepared for this project. The following alternatives have been considered:
a.  Name of alternative
b. Name of alternative
c. Name of alternative
Summary of analysis results:
Click here to enter text.
Guidance: Briefly explain the results of the analysis. State which alternative is recommended. This economic analysis follows the instructions in AFI 65-501, Economic Analysis, and the procedures in AFMAN 65-506.

Financial Management Certification: This economic analysis follows the instructions in AFI 65-501, Economic Analysis, and the procedures in AFMAN 65-506.  Significant changes to project scope, major assumptions, or estimated costs will invalidate this certificate and require revision of this analysis. The recommended alternative is the best course of action, based on our overall assessment of costs and benefits.

Functional Office Certification: The assumptions, reasoning and functional technical assessments in this EA are sound and are in accordance with all applicable Air Force Instructions and Manuals.

Certification at Base/Installation Level:
Base Level Financial Analysis: 	(Signature)
	(Name/Office Symbol/DSN/Date)
Base Level FM:	 					(Signature) (Signature)										(Name/Office Symbol/DSN/Date)

Base Functional Office:					(Signature)
								(Name/Office Symbol/DSN/Date)

Other Base Level Office: 					(Signature)	
(As Applicable)						(Name/Office Symbol/DSN/Date)

Coordination at MAJCOM Level:
MAJCOM Financial Analysis Office: 			(Signature)
		(Name/Office Symbol/DSN/Date) 

MAJCOM Functional Office: 				(Signature)
		(Name/Office Symbol/DSN/Date) 

Other MAJCOM Office: 					(Signature)
(As Applicable) 						(Name/Office Symbol/DSN/Date)
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