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LMI

Executive Summary

COBRA - THE BASE CLOSURE COST MODEL

The Secretary of Defense’s Commission on Base Realignment and Closure
undertook the difficult task of comparing alternative proposals. The Commission
evaluated the alternatives with both military effectiveness and economic feasibility
as key criteria. To provide adequate treatment of the economic feasibility criteria,
the Commission needed a cost model. The Cost of Base Realignment (COBRA) model
- wasdeveloped to serve that function.

COBRA was developed using existing data available from the Military
Departments. Extensive field studies were obviated by the highly sensitive political
environment involved in the Commission’s tasks. Nonetheless, we believe the
COBRA model provides realistic estimates of realignment costs.

» The model calculates one-time aad recurring costs and savings based on major-
command-wide standards and scenario-specific estimates. The use of these standard
factors and estimates makes the modei inappropriate for use in preparing detailed
budgets; instead, it provides a means for comparing alternatives for the Commis-
sion’s decision-making.

This report explains the decision variables incorporated in COBRA, defines the
assumptions that were made, shows how the available data and standard factors are
combined to produce the cost estimates, and explains how to interpret the summary
output.

The model was developed in coordination with the uniformed Services and has
been reviewed by the Congressional Budget Office (CBO) and the General Accoun-
ting Office (GAO). We recommend that COBRA be used as a departure point for
realignment or closure decisions in the future.
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CHAPTER1
INTRODUCTICN AND OVERVIEW

The Cost of Base Realignment Actions ("OE20A) model was developed by ike
Logistics Management Institute {LMI) for the Secretary of Defense’s Commissioa on
Basze Realignment and Closure. COBRA provides cost comparisons of proposed base
reglignment actions using data that was available tc Service staffs without
exiensive field studies.

The Commission process was to ideniify “losing” bases with mission
deficiencies, to identify "paining” bases which might be able to absorh some or all of
the activities currently operating on the losing base. Then the Commission
determined the expected costs of, and savings to be achieved by, the proposed moves.
The COBRA model i3 the lirkpin joining thos< ~cnsiderations. The model estimsates
the cost of the majer actions associated with the {ransfer of activities between bases
and, if appropriate, the disposition of assets at closed bases. It reports the costs in
terms of key decision parameters which wer: used by the Coramission to review 2ach
sc:naric independently and as part of an entire package to determine if the costs
were justifiable in view of the expected return.

DEFINING A SCENARIO

Bafore any form: of' analysis can be done, the environment must be established.
In this case, the: identification of losing and gaining bases was accomplished by the
Services unde: Commission ground rules and review. The Services then produced
diagrams which portrayed the proposed relocations: an example is shown in
Figure 1-1. This set of moves is referred to in this report as a scenurio, and the chart
itself is known as amigration diagram.

The migration diagram clearly consists of cne losing base — the bsse from
whirh missions are being removed -- and up to six gaining bases. Note that in this
example, one of the gairing bases has been iabeled "Base X.” That base represents
the dispersal of personnel to instaliations throughout the Service to fill vacant
positions. It is used to ensure that all personiiel from the losing base are completely
accounted for through transfers to tbe major gaining bases, transfers to the iy=re
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structwre at large, or personnel position eliminations. The distinction between
unspecified transfers and position eliminations is significant because eliminated
positions (i.e., reduced total position authorizations) allow the Services to save
salaries, whereas transfers do not. This concept is critical to the costs and savings
predicted by the model because salaries are such a large component of base costs.

COBRA is able to model three types of scenario:

® Closures, in which all the activities are transferred away from the losing
base and the property is sold. Some costs are incurred to prepare the base
for sale.

® Deactivations, in which most of the activities are transferred away from the
losing base, and a caretaker force is left in place to provide a minimal
maintenance and security capability.

® Realignments, in which some activities are transferred away from the
losing installation but it continues to operate. In realignments, caretakers
are not specifically accounted for, as it is assumed that existing tenants will
be assigned to maintain excess space; and family quarters are filled by
drawing families from off-base housing.

DECISION PARAMETERS

Once the scenario has been defined and appropriate base data ~ollected (the
input data requirement is discussed in detail in Chapter 2), COBRA estimates the
costs and savings associated with the move over a 20-year period and reports the
decision parameters.

Those parameters are determined in part by the Commission’s charter, which
states some required considerations, and in part by the need to explain the resultsin
terms which can be related to popular concepts of costs and savings.

Payback Pericd

The most important of the decision parameters was the payback period. It was
speéiﬁcally required by the Commission charter, in which it was defined as the time
in years from the date the closure is complete until the accumulated savings meet
the initial cost required i close the base. Figure 1-2 provides a graphic explanation
of this concept. Further, the charter required that this period not exceed $ years.
Although the charter did not specify whether this applied to each scenario or to the
entire package of recommendations that the Commission delivered, e

13
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Commissioners decided to be conservative and apply this criterion to each scenario
considered.

Figure 1-2 defines three key terms that are used in the rest of this text. The
breakeven period is the time from the beginning of the scenario unti! the total
savings exceed the total costs. The transition period starts at the beginning uf the
scenario and continues until all actions in connection with the transfers of activities
are complete. As can be seen from the figure, the termination of the actions is clearly
shown by the elimination of all one-time costs; all that remain are recurring costs,
which stabilize at a given level for the scenario. This constant, enduring level
portrays the steady-state savings or costs; clearly, the transition period ends and
steady-state begins simultaneously. The payback period, then, as defined by the
Commission charter, is the period between the achievement of steady state and the
breakeven point.

Net Present Value (Cost or Savings)

The breakeven period is calculated using the Net Present Velue (NPV) of all
costs and savings occurring in each year. NPV is displayed for a 20-year period to
identify the effective value of the proposed scenario. This was necessary for two
reasons. First, in some cases, the initial sales of land can overshadow an increase in
the overall activity operating cost; thus, activities can achieve immediate payback in
that one-time costs are covered by the land sale but expenses increase in later years.
In such cases, the NPV demonstrates an overz.ll cost even though payback appears to
be immediate.

In addition, the use of an NPV places all scenarios on an equal footing in terms
of the timing and scope of cash flows. This allows the aggregation of costs and
savings to summarize the total effect of the Commission’s recommendations, and
allowed the Commission to select between greatly dissimilar scenarios developed for
the same bases.

The NPV of a stream of cash outlays or savings is the single sum of money
(principal) that would have to be invested at current interest rates (discount) in
order to produce the income necessary to offset these expenses or to match the
savings. The model uses a 20-year cash stream to caiculate the NPV. That period
was chosen because it has been used by DoD in a number of other studies and
because the inaccuracies in the assumptions and the data make further calculations
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meaningless. For instance, a dollar 20 »=ars from now would be worth less than
15 cents today because of the combined effect of inflation and interest accumulation.
Beyond 20 years, costs and savings, however large the face value may be, become
relatively insignificant.

Net Transition Costs or Savings

The net transition costs or savings represents the initial spending (the
investment) required to implement the scenario, and includes all disbursements and
receipts during the transition period. This would include both one-time or event-
driven costs and savings {such as the cost of transferring personnel), and recurring
costs or savings which adjust as the situation develops, but recur annually at some
level even if no specific action is taken (for example, payment of salaries). The model
reports this information in constant-year dollars.

Land Value

Land value is included iu the transition costs and savings as defined above. It
is provided as a separate decision parameter because land transactions make up a
very significant proportion of the entire transition costs and savings. Many
observers have questioned the achievability of fair market value for Federal land,
given the historical tradition of giving it away for free in order to reduce community
dislocations; however, failing to recognize the market value of the land also denies
decision-makers an assessment of the magnitude of the economic decision that they
make in sacrificing the revenue from land sales. The land value was therefore
provided to show the relative importance of land in the total savings to be achieved
by the planned closure, and thus the impact on a closure scenario if land sale is not
permitted. The value is a net value, including both the proceeds from expected sales
and the cost of any land that must be purchased at the gaining bases.

Annual Steady State Savings

Steady-state savings represent the net annual savings that can be expected
once the scenario is implemented. We use the term "savings” rather than “costs and
savings” because only those scenarios in which the savings exceed the costs are
acceptable, otherwise the scenario could not achieve payback. These savings include
only recurring costs or savings, and are expressed in constant dollars that is, the
costs incurred in FY88.

1-6




WHAT COBRA DOES

COBRA estimates the overall cost of, or savings achieved through, a base
closure or realignment in terms of several elements of cost. Some costs (or savings)
are incurred once as a result of a specific event; others occur as a result of a changed
situation and recur annually after the change is effected. In general, one-time costs
and savings are determined by details of the proposed scenario (such as transporting
a given quantity of freight over a specific distance) while the recurring costs and
savings are created as a result of fundamental differences between the bases such as
different per capita operating costs, different housing allowance levels, or a change
in the total number of personnel required as a result of moving tc the gaining base.

COBRA makes two types of calculations based on these two categories of costs
and savings. One-time costs are computed as standard charges for item-by-item
actions; in doing so, the model applies Service-wide standard costs and factors to
scenario-specific inputs. Recurring costs and savings are computed by comparing
the cost of specific services at the gaining and losing bases and predicting how much
it would cost to perform the transferred services at the gaining base. Each service or
action forms a cost element of the model. ‘

COBRA calculates the one-time and recurring cost elements for each year, and
sums them to determine a net cash flow. That cash flow is then subjected to net
present value analysis, as discussed previously, to determine the payback period.

Costs and Savings Modeled
¢ The following one-time costs are assessed in the model:
» Administrative planning and support costs

» Personnel actions costs: severance pay, early retirement pay, new hiring
costs

» Moving costs: per diem allowances, househunting costs, house sales
allowances

» Transportation costs: air fares, automobile mileage allowances
» Freight costs: household goods, heavy equipment, miscellaneous

» Unique one-time costs: environmental mitigation, special equipment or
transportation requirements

1-7




» New construction costs: planning/designing, constructing, repairing
» Shutdown costs
® The following one-time savings are assessed in the model:
» Procurements and construction costs avoided
» Real property net proceeds
® The fcllowing recurring costs and savings are assessed in the model:

» Increased Civilian Health and Medical Program of the Uniformed
Services (CHAMPUS) costs

» Caretaker costs at deactivated bases
» Changesin housing costs
» Salarysavings after personnel reduction

» Changesin base overhead costs for the moving activities: Real Property
Maintenance Activity (RPMA), Base Operating Support (BOS), Family
housing

» Changesin mission costs resulting from mission operating efficiencies. "

Costs Not Modeled

The following costs were ignored because they were equal in all scenarios:

® Nonappropriated fund activities. These activities are largely funded out of
Service members' pockets and not through anpropriated funds.

® On-base schools and school impact aid. These costs vary greatly and are
funded at widely different percentages of the authorization.

® Salary components of base overhead costs. These costs were picked up
through personnel redistribution figures.

® (Cost of moving very small activities. The Commission did not require
activities with less than 100 military or 50 civilian employees to be specified
in closure scenarios. The model could handle such transfers, but the
information required to account for them is excessive in view of the small
cost involved. These costs are minimal because in most such cases, the
transfer of personnel can be accomplished within the 5 model years through
the normal rotation of personnel; because these activities tend to have very
little equipment; and because all four Services state that such small
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activities can easily be absorbed into excess space on large base; at a
negligible increase in overhead.

Scenario Timing

The following time baselines were established:

¢ The model collects costs assuming constant FY88 dollars, thus avoiding
excessive speculation about inflation rates.

® Personnel counts are based on FY88 authorizations.

® Year1in the model is entirely arbitrary, depending on when the first action
in the scenario occurs. The model does allow the user to specify the calendar
year for Year 1, but this can vary from scenario to scenario. The
Commission model had no standard Year 1, but the constraints of the
legislation caused all participants to treat that year as Fiscal 1991.

MODEL ASSUMPTIONS

The output of COBRA, while not intended for budgetary purposes, is
sufficiently accurate to rank order realignment scenarios for decision-making
purposes and to provide estimates of the total cost of a relocation. In addition,
COBRA makes extensive use of Service- or Major Command-wide standards; these
standards tend to compress real data into arbitrary categories, a process which itself
isin the nature of an assumption. The standard factors are listed in Appendix B.

We made the following additional assumptions:

¢ Administrative planning and support. There will be an increase in current
overhead costs to account for extra travel, communications, etc., as the
realignment plans are developed and executed.

» That increase has been estimated at 10 percent of the lesing base’s
current BOS costs in the first year, decreasing by 25 percent in each
following year.

¢ Personnel actions. When civilian positions are transferred from one base to
another, not all the civilians move. Some will retire early, some will resign
positions as a matter of routine, and some may have to be separated if
insufficient vacancies remain.

» Allrelocating civilian employees have families.

» Eight percent of affected civilians select early retirement in lieu of
transfers; those persons are then paid a proportion of their retirement
pay for the first 3 years of the model, after which we assume that the
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persons would have retired anyway (and their further retirement pay is
therefore not due to the transfer action).

» The Priority Placement Program, whereby civilians whose positions are
eliminated are given top priority for new vacancies, is 75 percent
effective.

Personnel relocation and transportation. Relocations of less than 50 miles
from the original installation incur no personnel relocation costs.

Freight. Each military and civilian employee is supported by a standard
weight of administrative material (750 pounds).

Construction.

» Unless an engineering estimate is available, construction needs are
aggregated into a singie dollar figure. That cost is then spread out over
the transition period in proportion to the people moving from the losing
to the gaining bases each year.

» The model does not attempt to break oui which facilities must be
completed first, except that all family quarters are assumed to be
completed in the first moving year.

» A planning and design cost of 10 percent of the total construction bill is
levied in Year 1 of the model.

Caretaker costs. A losing base in a realignment scenario is assessed no
charges for caretaker maintenance or skutdown costs because we assume
that the remaining activities will absorb excess space.

Housing.

» Departing families occupy base housing at the losing base in the same
ratio as the overall base family population. When families depart, the
on-base housing is filled by cther off-base families. Thus, no housing
savings are realized unless the base is completely closed.

» Ifthe base is closed, housing savings begin in the year 2ftc- the closing
year and amount to the total housing budget.

» All bachelor officers live off base; all bachelor enlisted pe:.onnel live on
base.

Base overhead. For the Commission’s purpose, each Service has a different
formulation for base overhead costs. For all Services but the Navy, they
consist of RPMA and BOS costs. The Navy uses Major Repair Program
(MRP) and Other BOS (OBOS) costs. The following variables determine the
expected budgets for those costs:

1-10




TABLE 1-3

SASIS FOR OVERHEAD COSTS
Cost Army Navy Air Force COBL A
RPMA/MRP Personnel Plant Value Square Feet Square feet
and acres
BOS/0BOS Personnel Personnel Personnel Personnel

The COBRA model uses an exponential combination of the variables, in the
form, Cost = axb, This treatment is explained in detail in Appendix A. The Services
did not have the capability to develop the data to support use of this formulation
during the Commission’s tenure and had to rely on less realistic linear expressions.

THE STANDARD FACTOR TABLES

COBRA contains four tables of standard factors. Those factors are standard in
the sense that they are common to all scenarios developed by a single Service or
agen;:y. The standard factors are combined with the input data to produce the
estimate. The equations by which the estimate is calculated are explained in
Chapters 3 and 4. A complete list of the values of the standard factors is provided in
Appendix B.

STRUCTURE OF THE DOCUMENTATION

The body of this report explains the purpose of the model, defines the assump-
tions that were made ia the interest of clarity and expediency, shows how the input
data and the standard factors are combined in equations in the model to produce the
estimate, and explains how to interpret the summary output.

In Chapter 2, the input definitions are presented. In Chapter 3, we explain the
equations used to calculate the one-time costs and savings, and in Chapter 4, we
provide the equations used to assess recurring costs and savings. In Chapter 5, we
demonstrate the combination of the cash flows into a “p. yback” solution, and explain
how to interpret the model output.

Appendix A presents the rationale for the selection cf an exponential overhead
cost algorithm. The standard factors that distinguish the different Service models




are displayed in Appendix B. Appendix C lists all the input data elements that are
needed to run the COBRA model.
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CHAPTER 2
MODEL INPUTS

COBRA requires four types of data input to produce a scenario cost estimate.
Those types are: Scenario Definition, Base Statistics, Construction Inventories, and
Other Inputs. This chapter summarizes the input requirements; details of the input
requirements may be found in Appendix C.

SCENARIO DEFINITION INPUTS
The user must define the scenario to be estimated.
Scenario-Wide Definition

Asexplained in Chapter 1, this definition includes:
® Type of scenario (closure, deactivation, or realignment).
@ Last year of action (i.e., the year before "steady state” begins).

® Close year. The year in which real property is to be sold. This data element
is also assumned to be the year in which shutdown occurs (if not otherwise
specified), housing savings begin to be realized, and CHAMPUS costs begin
to be incurred.

® Yearl. The year in which the scenario begins.
o Inflation and discount rates.

Transfer Data
o Names of the losing and gaining bases.

o Distance. The distances in miles from the losing base to the gaining bases.
If the distance is less than 50 miles, no personnel transfer or freight costs
are assessed.

® Moving mission and support equipment. The weight in short tons of all the

transferring mission and support equipment other than the vehicles
(accounted for below).
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Military light vehicles. The number of vehicles which will be driven to the
destination.

Heavy or special vehicles. The number of vehicles that must be transported
to their destinations because it is impractical or too expensive to drive them.

Environmental mitigation requirements. The cost of putting environ-
mental mitigation measures into place at the gaining bases.

Special one-time costs. These are unique one-time expenditures which
cannot be portrayed properly anywhere else in the model. Such costs may
be special transportation costs for high-value equipment, or new acquisi-
tions of equipment or facilities which cannot practically be transferred from
the closing base.

Position Transfers.

» Affected personnel at the losing bases include all mission and overhead
military and civilian personnel. Caretaker forces for the years after
buildings are closed are identified separately. At the gaining bases, the
positions are all those positions newly created, both mission and support,
to include those positions that will be dispersed into the Service’s force
structure, as represented by Base X.

Real Property Transactions

Facility square feet shut down. The total square footage of space no longer
used after the moves.

Real property purchases. Real property purchases include sales of property
at the losing base and any purchases needed at the gaining base.

Year excessed. The year in which real estate proceeds are expected to be
realized. Purchases are assumed to be necessary in Year 1.

BASE STATISTICS

Base statistics are used to describe the bases involved in the scenario so that
their operating costs can be compared and an assessment can be made of the
probable impact of the scenario on each base’s costs.

Physical Environment

o Base total military employment, civilian employment, facilities, and

acreage.

¢ Housing units vacant.
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¢ Families living on base (%). The percentage of military families living on
the closing base as compared with the total number of military families
assigned to the base.

Base Expenditure Data

¢ Base costs. These costs are used to calculate the change in each base’s
overhead as a result of changing support requirements.

» RPMA budget: The total RPMA budget, less any portion spent on
housing (program element code [PEC] xxx94). The payroll and
nonpayroll components of this cost are treated separately to avoid
double-counting of the personnel savings, already identified through the
personnel position data.

» Communications budget. The base communications budget (PEC
xxx95).

» Base operations budget. The total base operations budget (PEC xxx96).
Again, direct hire (military or civilian) payrolls are accounted for on
separate lines.

» Family housing budget. The total family housing budget for the base.

® Activity mission costs. This data element is used to capture the increased
efficiency in mission costs (PEC xxx97) achieved by a realignment of
activities.

CONSTRUCTION INVENTORY

The construction data elements are used to convert predictable space require-
ments into a dollar-velue construction cost in a systematic way, avoiding subjective
snap judgments on the possible cost of new facilities.

® QGaining area cost factor. The tri-Service construction cost factor that
adjusts for regional cost differences.

® Requirements. Based on the type of activity being transferred, a minimum
facilities configuration is required to aupport the force. This data element
records the square footage requirements, by building category, for each of
the gaining bases. Base X has no construction requirements.

o Capacity. The available excess square footage on each gaining base. This
represents the base’s capacity to accept a new activity without new
construction.

® Rehabilitation. The number of square feet of available capacity on each
gaining base that is in need of rehabilitation befcre it can be used
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effectively. The model requires all excess space to be rehabilitated before
new construction is permitted.

OTHER INPUTS

o Persconnel costs.

» Officer and enlisted VHA (variable housing allowance). The VHA for
each base using the weighted average by grade.

» Perdiem. The permanent change of station (PCS) per diem rate.
¢ Cost avoidance. These data are used to record one-time savings.

» Construction. The value of construction that has entered or passed the
design stage, by year, which will no longer be necessary if the base
closing or the intended using activity is transferred.

» Procurements. The value of current contracts not included in mission,
RPMA, or BOS costs. This level of expenditure is assumed to continue
through the outyears.

¢ Freight costs per ton-mile. The cost to transport freight to the gaining
bases, using DoD regional master contract freight charges tables.

¢ CHAMPUS. The number of visits to the on-base facility, and per-visit cost
paid by CHAMPUS to civilian treatment facilities, for the retiree
population (retirees and dependents).

¢ Time-phasing of construction and shut down.
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CHAPTER3
ONE-TIME COSTS AND SAVINGS

In this chapter we explain how COBRA computes the one-time or event-driven
ccsts and savings from the data elements and standard factors.

ADMINISTRATIVE PLANNING AND SUPPORT COSTS

In Year 1, Cost = Losing base BOS cost x planning factor. That result is
decreased by 25 percent in each subsequent year.

PERSONNEL ACTIONS COSTS

From the position transfer input, COBRA calculates the actual number of
people (as opposed to positions) moving. This set of calculations addresses the
problem of predicting whether the current employees of the logsing base will choose to
relocate, and if so, which of the several gaining bases they would move to.

Notice that the use of Base X as an imaginary location allows for cases in which
positions are eliminated but salaries are still being paid because the people are
reassigned to fill unfunded or empty slots. Not using Base X causes those people to
be treated as eliminated, thereby overstating the salary savings.

Civilian Personnel Actions
Current positions = current positions at losing base (input).
Retirements = current positions x early-retirement rate.
Attrition = current positions x normal turnover.
Employees remaining = current positions
— retirements
— attrition losses.
New positions = new positions at all gaining bases (input).
Number riffed = (employees remaining — new positions) x riffed rate.

3-1




The riffed rate factor represents the probability that those people will not be
hired into another position in the Federal system; thus, the result of this calculation
shows only those people for whom no other position could be found.

Number moving = number needed, or employees remaining, whichever is
less.

Percentofneed = This year’s civilian moves as a proportion of the total
positions moving (number moving/number needed). This
is used to epportion the remaining civilians to the
receiving bases. For instance, if the value is 31 percent,
then 31 percent of all new positions at the gaining bases
would be filled by transferees; the remainder would be
filled through local hiring.

Personnel Actions Costs

Severance pay = number riffed x RIF pay,

where RIF pay = civilian salary x rifpay percent (both are standard
factors).

Early retirement.

Pay = Retirements x (civilian salary x retirement pay percent x early
pay percent).

Hiringcost = (Number needed — number moving) x cost of hiring new
personnel. ’

MOVING COSTS

Civilian Costs

Househunting: For civilians, airfare plus per diem. All civilians are assumed
married.

Airfare = 2 x 2 x distance x airfare per mile.

Perdiem = 1.75 x per diem x 5 days
House purchase: For moving civilians only x the percent of homeowners.
House cost = national average x regional construction cost index.
Allowance = house price x allowed percent or ceiling.

Total cost == buy allowance + sell allowance.
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Common Costs
Per diem cost = Per diem rate x (30 days + travel time),
where travel time = 350 miles per day.
Miscellaneous cost = Miscellaneous cost rate x total moving.
Privately-owned vehicle (POV) costs = Total moving x POV rate x distance.

Each direct employee moving is assumed to have one car to relocate.
Freight Costs |

Percent moving. The military personnel moving in the given year, as a
percentage of the entire group of transfers. This value is calculated in order to
prorate the transportation costs of equipment and to complete construction if the
user elects the automatic option.

Household goods (HHG) cost: For each category (married officers, single
officers, married enlisted, single enlisted, and civilians):

Allowable weight x number moving = total weight
Shipping cost = cost per mile x distance
Total cost = total weight x (packing cost + shipping cost)
Pack: Number moving x office equipment x pack cost
Freight: (Office equipment in tons

+ mission equipment

+ support equipment)

x freight rate

x distance

x percent moving
Vehicles: Number of vehicles transported

x transporter cost

x distance

x percent moving
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Driving: Number of vehicles driven
x cost per mile
x distance
X percent moving
Losses: Lossrate
x total cost of freight, vehicles, and driving

UNIQUE ONE-TIME COSTS

The environmental and other unique costs (provided as data input as discussed
in Chapter 2) are prorated over the first 3 model years.

CONSTRUCTION COSTS
® New construction costs. The construction cost is:
Standard construction costs
x regional cost factors
x new construction square feet needed,

where new construction square foot needs = the difference between the
amount of space a moving activity needs to perform its mission and the
capacity already available at the base.

® Rehabilitation costs. The cost to rehabilitate required space is
Cost = Rehabilitation requirement
x standard construction cost
x regional cost factor
x rehabilitation cost factor,

where the rehabilitation requirement is the lesser of the existing capacity that
must be repaired or the total space requirement of the incoming activity, both
items being input data.

® Planning, design, site preparation, and overhead. A factor of 15 percent is
added to the construction cost in each year to portray site preparations and
overhead costs. In addition, a charge of 10 percent of the total construction
cost is added to the first model year to portray the costs of initial planning
and design work.
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SHUTDOWN COSTS

Cost = Mothball cost per sf x base total sf, for closure or deactivation scenarios
only. '

ONE-TIME SAVINGS

® Construction and procurement avoidances. The cost avoidances provided as
data inputs (as explained in Chapter 2) are applied directly to each year’s
cash flows.

® Real property transactions

Land. The cost of land bought and the value of land sold are applied in
Year 1 and the sale year, respectively.
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CHAPTER4
RECURRING COSTS AND SAVINGS

In this chapter, we explain the calculation of the recurring costs and savings.
CHAMPUS

CHAMPUS costs are assessed only for deactivatica or closure scenarios,
because in realignment scenarios, medical assets are adjusted over time. In
adjusting medical assets, gains in the number of persons treated at a given facility
cannot be predicted with any accuracy. If the base hospital is completely shut down,
however, all retirees must be treated by CHAMPUS.

Cost = retired inpatients formerly treated on-base x CHAMPUS cost per visit
off base.

. The model considers both in- and out-patient treatment through the standard
factors. CHAMPUS costs are only incurred after the base is closed.

CARETAKER COSTS
Caretaker cost = Support Cost + Maintenance Cost
Support Cost- = BOS equation for caretaker personnel
+ RPMA equation for caretaker space
+ Communications costs incurred
+ Salaries of caretaker force
Maintenance Cost = RPMA equation for closed space

x minimal maintenance factor.
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HOUSING COSTS -

Changes at the Losing Base

At the losing base, only savings are possible. Those savings are created by
bringing people in from off base to fill the houses vacated by departing personnel,
thereby eliminating the need to pay off-base allowances.

Savings = (officers x family rate x on-base rate )
x (BAQ + VHA for the losing base),

and likewise for the enlisted family savings.

Changes at the Gaining Base
Total allowance cost = Cost A + Cost B + Cost C, where
Cost A = Offbase now, off base at gaining base
= number arriving x percent families x percent off base x
(gaining VHA - losing VHA),
where percent off base = 1 — percent on base, and
percent on base is input data.
Cost B = On base now, off base at gaining base
= (BAQ + new VHA) x number, where
Number = number arriving x percent families x percent on base
- units vacant
— number of units built, and
Number of units built = square feet of housing built
x assignment ratio
divided by square feet per unit,

where assignment ratio = number of units assigned to rank, divided by
total number of units built (set at 1/3 for officers, 2/3 for enlisted).

4-2




Cost C = Single officers off base (enlisted live on base)

number arriving x (1 — percent families)
x(gaining VHA - losing VHA)
SALARY SAVINGS AFTER PERSONNEL REDUCTIONS

Salary savings = positions eliminated x average salary,

where positions eliminated = original current positions
minus those still on losing base
minus those on all new bases

In each transition year, the savings are reduced by:

Terminal PCS cost = Service average PCS cost

x positions eliminated
and,
Officer Se;rerance Pay = officer positions eliminated

x officer average salary x 80 percent
CHANGES IN BASE OVERHEAD COSTS

RPMA and BOS Costs

The cost RMPA/BOS equations are described in detail in Appendix A. The
model calculates a new budget for each base’s RPMA and BOS to account for the
changes in the base’s requirement to support facilities and persor.nel.

The RPMA is affected by the shutdown phasing plan; that plan is reflected in
the user’s choice of custom values or model standards as described in Chapter 2.

Family Housing Costs

There are no housing savings if the scenario is a realignment. Otherwise, in
each year after the closure/deactivation year, the full housing budget at the losing
base is credited as a savings, i.e.:

Savings = Family Housing Budget (input data).
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MISSION COSTS
Cost (or savings) = Sum of mission cost at gaining bases

- mission cost at losing base.




CHAPTER 5
MODEL OUTPUTS

COBRA summarizes the costs and savings of realignment and closure scena-
rios in terms of payback period and net present values. If an action has a net present
value cost, it should not be undertaken; if it has a net present value savings, the
payback period provides a measure of the speed with which investments will be
recouped.

COBRA'’s findings are displayed in three distinct ways: the “Decision
Parameters,” described in Chapter 1; the “Realignment Summary,” a year-by-year
analysis of the cash flows; and the "Budget Summary” section, which reorganizes the
cash flows to reflect DoD fund accounts and inflates the cash flows to reflect the
expected costs in the actual budget year.

All these output formats are derived from the net cash flow calculations.

NET CALCULATIONS

The net calculations are derived from the annual cash flows, shown in
Figure 5-1. The cash flows for the first 5 model years include all the cost elements
explained in the preceding chapters. In the years 6 and beyond, steady-state costs
are extrapolated, using only the recurring cost elements. Specifically, the outyear
costs or savings consist of the following elements:

Salary savings
+ overhead differences
+ housing allowance differences
+ mission cost differences
+ caretaker costs

+ CHAMPUS costs.
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YR1

Cost

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

YR2

YEAR COST (HR1$)

25,396,273

7,954,299
21,407,448

9,346,169

6,914,527
(9,333,343)
(9,323,343)
(9,333,343)
(9,333,343)
(9,333,343)
(9,333,343)
(9,333,343)
(9,333,343)
(9,333,343)
(9,333,343)
(9,333,343)
(9,333,343)
(9,333,343)
(9,333,343)
(9,333,343)

YR3

CONTINUING OUTYEAR COST: (9,333,343)

INFLATED $
26,158,162
8,438,716
23,392,497
10,519,195
8,015,832
(11,144,500)
(11,478,835)
(11,823,200)
(12,177,896)
(12,543,233)
(12,919,530)
(13,307,116)
(13,706,329)
(14,117,519)
(14,541,045)
(14,977,276)
(15,426,594)
(15,889,392)
(16,366,074)
(16,857,056)

YR4

NPV
26,158,162
33,829,721
53,162,364
61,065,590
66,540,512
59,620,654
$3,141,151
47,073,980
41,392,901
36,073,346
31,092,308
26,428,245
22,060,986
17,971,643
14,142,532
10,557,091

7,199,815
4,056,183
1,112,601
(1,643,663)

breakeven yr:

YRS

25,396,273 7,954,299 21,407,448 9,346,169 6,914,527

BREAKEVEN
YEAR

§§OOOOOOOOOOOOOOOOOOO

NN

FIG. 5-1. NET PRESENT VALUE CALCULATIONS

Since all da'a have been collected in 1988 dollars, the effects of inflation and
discounting must be included.

Inflation: Cost = cost x (1 +inflation rate) (year)

Discount: The LOTUS internal NPV calculation function was used to deter-
mine the NPV on a cumulative basis. Note that this function assumes an end-
of-year accumulation, while COBRA assumes a start-of-year accumulation;
thus, the equations had to be adjusted to omit the first year from the NPV
string and add it separately at the end of the calculation.

The year in which the NPV turns negative, representing a net savings, is the
year in which payback is considered to occur. Notice how the model carries that year
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across from the initial counting column to a single entry in the “Breakeven Year”
column.

DECISION PARAMETERS

The model’s primary output is a set of five decision parameters, described in
detail in Chapter 1. Those parameters are calculated as follows:

Payback Period
Payback period = breakeven year
— Year1 year
- last year of action,

where the breakeven period is determined from the cash flow analysis shown in
Figure 5-1, and the Year 1 year and the last year of ection are input data items.
For example, if the breakeven year calculated is 1996, then the breakeven
period is (1996 —1991) or Year 5. Since the last year of action is Year 4, the payback
period is (5—-4) or 1 year.
Net Present Value

The NPV parameter is taken directly from the 20-year net present value
calculations in Figure 5-1.

Net Transition Savings

Value = NPV of all costs and savings over the transition period (Year 1
through the last year of action).

Land Value
Land value = Value of all sales
- value of all purchases,
where both sales and purchases are data inputs.
Annual Steady State Savings

Savings = sum of Year 6 recurring costs and savings, as explained above and
shown in Figure §-1.
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THE REALIGNMENT SUMMARY

The Realignment Summary offers a constant-dollars summary of the costs and
savings in each year. The arrangement of descriptive lines (see Figure 5-2) is
intended to keep clear the distinction between one-time costs and savings, and those
which recur. The first three lines — mission, personnel, and overhead — are
recurring. The bottom three lines — construction, moving costs, and other — are the
one-time costs and savings. The use of constant dollars allows for a ready
comparison of changes over each year without the confusion of changing values
simply because of inflation. [NOTE: Figure 5-2 is a cost screen; savings are shown in
parentheses.]

Losing base Ft. Deluxe, CA OPTION NPV ($K): ($1,644)

Option package  ALFA BREAKEVEN YEAR: 19
COMSN “PAYBACK® 14 YEARS

NETCOSTS $K  Year 1 constantdollars

YR1 YR2 YR3 YR4 YRS BEYOND
Mission ($752) ($1,310)  ($2,007)  ($2,703) ($3,400) ($3,400)
Personnel  ($1,555) ($4,831)  ($7,058)  ($9,284) ($10,863) ($10,863)
Overhead $899 $736 $9.214 ($874) ($992) ($1,180)
Netconst.  $20,611 $10,126 $12,857 $13,652 $13,652 $0
Moving costs  $3,043 $1,187 $2,513 $2,513 $2,513 $0
Other $3,150 $2,046 $5,888 $6,043 $6,005 $6,110
NET $25,396 $7,954 $21,407 $9,346 $6,915 ($9.333)

FIG. 5-2. THE REALIGNMENT SUMMARY

INTERPRETING THE REALIGNMENT SUMMARY

For information on how the model arrived at the answer or how the answer
might be changed, the Realignment Summary suggests where the major influences
on the scenario can be found.

The key costs and savings are obviously the larger ones. In most scenarios, the
larger numbers appear on the new construction, personnel, and overhead lines. To
be successful (achieve payback within 6 years), scenarios must be able to offset large
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one-time costs with large annual steady-state savings, and generally this occurs
when the value of land sold approaches the cost of new construction required.

The entries ander the "BEYOND” column in Figure 5-2 are the steady-state
costs or savings. They can only be generated from Mission, Personnel, and
Overhead. Ideally, these numbers will be savings (in parentheses) that can be used
to offset the one-time costs. If the Annual Steady State Savings reflect a net cost, the
scenario cannot achieve payback. The mdmdua! lines of the Reahgnment Summary

are explained below.

Mission

Mission costs are those incurred by the activities themselves. Exampies
include fuel, supplies, contracts, etc., which are not part of the normal base overhead
function. Mission savings or costs would be incurred, for example, as a result of
moving closer to, or farther away from, training ranges or customers. The key
question is: What is the basis for these savings or costs?

Personnel

Personnel costs and savings result from changes in housing allowances and
from hirings or layoffs causing increased or decreased payrolls. Key questions are:

¢ How many people are being laid off, and is the number realistic? Those
positions represent a cut in the Service end-strength, not a dispersal to fill
unfunded positions.

¢ How much family housing is to be built at the new base as part of the
scenario? If many people are being moved out of base housing to a new base
with no new housing, all will draw allowances. Are the old and new
allowances comparable? A great difference in allowance levels will magnify
the costs incurred if all the new families cannot be housed.

Overhead

The overhead line is largely composed of the changes in RPMA and BOS costs.
In the initial years, there is also an administrative plunning; and support cost; that is
usually a small component of the overall cost, but in smaller scenarios may play a
major role.
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Key questions are:

® What are the moving population and new construction as proportions of the
existing population and housing at the gaining base? If the proportions are
large, the gaining base overhead budgets should increase significantly.

® What are the current relative budgets for BOS/RPMA? If the scenario
greatly increases the gaining base’s size, and the losing base had a low
budget, the net overhead cost may increase rather than decrease.

Net Construction

The net construction line in Figure 5-2 includes both new construction and
censtruction avoided. The key question is: Is this amount of construction justified?
It should not exceed the existing facilities at the losing base, and should be further
reduced by the gaining base capacity. Construction avoidances may only be taken if
the designated using activity is transferred and if the project is funded at least for
design.

Moving Costs

Moving costs include personnel moves and freight requirements, mostly' a
mechanical matter. If this usually minor item is a significant proportion of the
overall cost, the data input for equipment quantities may be erroneous.

Other

The "Other” line includes diverse costs. The major component is the sale and
purchase of real estate. Where applicable, environmental cleanup, mitigation of
environmental damage, or unique one-time costs defined by the user are appli~d
here.

Under certain scenarios, the early retirement/reduction in force (RIF) pay or
new hire costs could be significant. Those costs are dependent on the number of
hires/layoffs created by the Position Migration Plan reflected in the migration
diagram.

CHAMPUS costs and procurement avoidances are include on the "Other” line
but ordinarily have little effect on the model.
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THE BUDGET SUMMARY SCREEN

COBRA is a comparative tool. Designed to function with the data that are
readily available to major command or Service-level staffs, it estimates the total
expected costs or savings attributable to base realignments or closures. It is not
designed to portray actual budget data, and its assumptions make estimates for
specific budget years unreliable. However, at the request of the Armed Services
Committee of the U.S. House of Representatives, a module was included to present
the estimated cost in a budgetary form (see Figure 5-3). The costs developed by
COBRA are reassigned to DoD budget funding accounts. Again, we caution against
assuming that these numbers are ready for immediate use in detailed budgeting.

Losing base Ft. Deiuxe, CA BUDGET SUMMARY

Account 1990 1991 1992 1993 1994 BEYOND

SAVINGS MC 843 869 895 0 0 0
Land sale 0 0 2,364 0 0 0
oaMm 1,316 4,802 9,111 12,011 14,646 15,085
MIL PERS 1,933 2,894 391 4,986 5,031 5,182
OTHER 247 255 262 270 278 0
Subtotal 4,339 8819 16,543 17,268 19,954 20,267

COSTS MC 17,833 11,934 15,365 15,826 16,301 0
MC-Design 6,203 0 0 0 0 0
oaMm 4,636 2,888 22,503 11,679 11,910 8,788
MIL PERS 547 S63 580 598 0 0
ENVIR 0 2,125 2,189 0 0 0
OTHER 0 0 0 0 0 0
Subtotal 29,219 17,511 40,637 28,103 28,211 8,788

NET COSTS 24,879 8,692 24,094 10,835 8,256  (11,479)

RG.5-3. THE BUDGET SUMMARY

The figures in the budjjev . ~=ary screen include all the costs and savings
covered in the earlier text. However, .1 order to accommodate DoD accounting, the
costs and savings had to be rea<signed to different lines of the table. As a result, one-
time and recurring costs becom:e intermingled. In addition, to provide budget year
estimates, the values had to be inflated. As a result, none of the numbers (including
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those in Year 1) can be recogrized immediately from anywhere in the model, since
*all other numbers are either constant-year dollars or discounted dollars.

CONCLUSION

COBRA is the most sophisticated tool available to perform headquarters-level
analysis of base costs. We recommend thati it be adopted by all Services as a common
tool for analysis, and that the factors upon which CORRA depends be refined
through experience and further analysis to produce an even more dependable
estimate. We also recommend that actual budget submissions for specific base
realignments or closures be based upon actual base data and on-site analysis rather
than COBRA's standard factors. COBRA should be the decision tool by which the
right scenario is selected, but at this stage of development, it cannot be expected to
duplicate the accuracy of data specific to individual bases.
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GLOSSARY

Office symbols of Service activities have not been included.

AFLC
AFSC
BAQ

BOS

CER
CHAMPUS
COBRA
DCBRC
DLA

HHG

HUD

LMI

MAC

MC

MRP
MTMC

o&M
0OBOS
OMB |
PCS

Air Force Logistics Command

Air Force Systems Command

Basic Allowance for Quarters

Base Operating Support

Cost Estimating Relationship

Civilian Health and Medical Program of the Uniformed Services
Cost of Base Realignment Actions

DoD Commission on Base Realignment and Closure
Defense Logistics Agency

Household goods

Housing and Urban Development

Logistics Management Institute

Military Airlift Command

Military Construction

Maintenance of Real Property

Military Traffic Management Command

Net Present Value

Operations and Maintenance

Other Base Operating Support

Office of Management and Budget

Permanent Change of Station
Privately-Owned Vehicle




RIF = Reduction in Force

RITA = Reimbursement on Income Tax Allowance

RPMA = Real Property Maintenance Activity

SAC = Strategic Air Command

SF = Square Foot

SIOH =  Supervision, Inspection, and Overhead

SY = Square Yard

TAC = Tactical Air Command

TA(MTOE) = Tables of Authorizations (Air Force) or Modified Table of
Orgeanization and Equipment (Army)

TDY = Temporary Duty

VHA = Variable Housing Allowance

Gloss. 2
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APPENDIX A
BASE OVERHEAD COST PARAMETERS

Base overhead costs can be separated into two major fund accounts: Real
Pioperty Maintenance Activities (RPMA) and Base Operations Support (BOS). In
addition, COBRA treats communications costs as part of BOS because those costs are
largely based on the number of employees in the base overhead structure. Family
Housing expenses are handled as a completely separate issue, as described in
Chapter 4.

During the Commission's deliberations, each Military Service provided models
explainin;, ieir overhead expenditures. In some cases, a zero-based linear model
was proposed; in other cases, a fixed-plus-variable cost model was suggested. Typical
cost curves for such models are shown in Figures A-1 and A-2.

LMT's earlier researchl had indicated that base overhead costs are most
accurately estimated by an exponential model (shown in Figure A-3). The Services,
however, were unable to develop the data needed to produce the coefficients for the
exponential model within the short time available to the Commission. The COBRA
model as distributed with this report contains the zero-based linear model used for
Air Force and Navy bases. LMI has developed an exponential model because it best
porirays real cost determinants; further research, however, is required to determine
the appropriate coefficients for each Service or major command.

COMPARING THE THREE MODEL APPROACHES

RPMA costs are those incurred to maintain buildings and grounds and are
related to the quantity of buildings and grounds on the base. In the Commission’s
study, the Army developed an RPMA model based on the number of employees at the
installation, because facilities are sized in proportion to the number of authorized
employees. BOS costs are based on the number of personnel employed. Since

1Cost Estimating Relationships for Real Property Maintenance Activity at Army
Installations, Report ML207, Logistics Management Institute, January 1983; Myers, Myron; Paul
McClenon, and William Woodring.
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COBRA considers both costs in the same way, the following discussion will apply to
both BOS and RPMA, and we will use the term “per unit” to mean “per person” or
“per square foot.”

The Zero-Based-Linear Model

The zero-based linear model is expressed by the equation, Cost = bx, and is
depicted by the heavy “Service-wide cost equation” line in Figure A-1. That line
predicts the overhead cost for a base of a given size using the Service coefficients. It
is quickly apparent that using Service averages will reflect no economies of scale:
the overhead cost per unit on each base is the same regardless of the size of the base.
For example, bases A, B, and C on the graph experience the same cost per unit even
though they are of much different size). However, many functions must be
performed on every installation, no matter how small; while for large bases, adding a
few more activities does not necessarily cause a significant increase in the size of the
base overhead workforce or cost. Further, because of climatic or cost-of-living
differences, all bases have somewhat different per-unit operating costs.
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For the Commission’s process, COBRA adjusted this deficiency with base
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