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1f, ost-volume-profit analysis for real estate proj-
I - ects is a new aoolication of an old but trust-
Y worthy accounti;g analysis technique. Thrs
article describes this technique by citing a
congressionally-chartered nonprofit service organi-
zation which was going to build an apartment com-
plex specifically designed for veterans with a
traumatic spinal cord injury. The model is also ap-
plied to for-proflrt organizations, under the assump-
tion that taxes will be paid, to further demonstrate
this method for short run analysis.

Facts Of Project And Analysis
A $1,936,400 loan funded by the U.S. Department of
Housing and Urban Development (HUD) will be
used to construct and maintain a 24-unit apartment
facility. A down payment of$194,500 is planned. The
loan is expected to be at 9.257c fixed interest for 40
years. The federal government will subsidize 707o of
the annual loan amount.r The monthly payment, or
debt service, is $15,310. Since 707o of the payment
will be subsidized, the organization will be responsi-
ble for $4,593 te.g. $15,310 x .30) per month for debt
service.

The analyses contained in this study were based
on assumptions relevant at the time of this report.
When the complex is actually opened, other costs are
likely to be incuned. Since the facility will be de-
signed for physically-handicapped citizens, addi-
tional costs peculiar to this project will be necessary
(e.g.,transportation, aid and attendance, and
recreation).

Management must maintain accurate account-
ing records. Depreciation was not included in the
analysis, since as a not-for-proht organization, there
will be no taxable income. The question of deprecia-
tion in nonprofit organizations is an issue that con-
tinues to draw controversy.2

It is wise to establish operational-accountability
reporting procedures for this frxed expense. Any ex-
cess funds should be transferred to a separate ac-
count for future expenditures. These excess funds
should be utilized for periodic maintenance, im-
provements and unexpected costs.

All incomey'expense data implemented in this re-
port were compiled utilizing 1989 statistics obtained
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even if we accept that reparation to local residents is
a valid political objective, the magnitude of repara-
tions required to achieve this objective is likely to be
insignificant relative to the potential economic gain
from base auctiong.

Conclusion
This article highlighted the inconeist€ncies in the
public poiicy toward "disposing" of surplus military
bases. Specifically, the objectives are federal budget
deficit reductions and economic efliciency. However,
these objectives are abandoned when bases are effec-
tively given away to placate local communities. Ex-
isting information was presented on the bases
involved and theoretical results pertaining to the
marginal effrciency of taxation to arrive at a rough
order of magnitude for the revenue loeses and effr-
ciency costs associated with this policy. The order of
magnitude is quite large, equalling one-tenth of one
percent of Americab gross domestic product for the
prospective base closings selected in this study. Add-
ing additional base closings and the disposition of
other bases already closed would increase this al-
ready substantial amount.
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The cash-on-cash return ratio is used to
analyze the short-term question "What if? ".

by Lawrence F. Sherman,
Jae K. Shim and Mark Hartney



ext€rnalities, a standard model of competitive mar-
kets predicts that the sale of the land to the highest
bidder would result not only in the highest revenues
to the government, but also in allocation of the land
to its highest ralued use. The reason for this is sim-
ple: the bidder envisioning such an allocation has
the most to gain from acquiring the land and, there-
fore, is willing to submit the highest bid.

Unfortunately, when the federal government for-
goes the option to Bell the land in favor of the option
to give the land to local governments, the presump-
tion ofeffrcient allocation no longer prevails. In prin-
ciple, an equivalent result would occur if the local
governments turned around and sold that land,
using the resulting revenues to replace other reve-
nues raised from less efficient sources. In practice,
however, the story is likely to be quite different. Tb
start, there is the "fllpaper effectl's based on the
empirically validated proposition that money tends
to "stick where it hitsl' In this case, were the bases
to be sold, the proceeds would not return to the tax-
payer but would rather expand the size of govern-
ment. Since voters have yet to choose this option,
this expansion can be presumed ineffrcient.

Just because the federal government chooses to
divest itself of the land does not mean that Iocal
governments will follow suit. It is more likely that
local politics would preclude sale of some of the land,
and preclude sale of the balance to the highest bid-
der. Interest groups or the well-connected may have
their own ideas about using former bases. In this
case, the inefficiency of the federal government for-
going a revenue source is compounded on the local
level by their inefficiency in use of the former site.
While there is little opportunity empirically to esti-
mate this effect since it depends on local political
choice, it certainly adds to the estimated costs.

Figure 1

Value of Excess Bases

NIC

T\IR

Figure l uses a simple cumulative function to
convey the idea of selling bases in order of the most
valuable to the least raluable. If the federal govern-
ment auctions the bases in this order to the highest
bidders, it obtains the revenue schedule of '"IVFR,"
or total ralue to the federal government of the reve-
nues it would receive. "TVECI' referring to the total
value to the economy, adds to TVFR the savings in
excess burden from forgoing additional taxation or
borrowing.

Symbolically,

TVEC = (1 + e) * TVFR, where O refers to the
marginal excess burden of federal revenues.

A value for O of 507o was used since, even
though this may be at the upper end of the plausible
scale, we are not including any cost of inefficient
land use that could result if the auction process is
not used. "TVLR" is the value of revenues received
by local governments if the land is given to them.
This is arbitrarily assumed to be one-half of
"TVFRI' While that may not be the exact fraction,
we know that even if local governmenta were to auc-
tion off all the property, they would match but not
exceed ''TVFR." In reality, much property can be
expected either to remain in the public sector or
transferred to private interests at less than full mar-
ket value. Consequently, while Figure 1 does not
purport to provide a precise empirical estimate, it
does convey some possible orders of magnitude that
can be expected to occur

Perhaps the most striking aspect of Figure 1 is
the tremendous opportunity for effrciency gains if
military bases are auctioned rather than given
away. Iocalities would cumulatively value the bases
in an amount equal to the crosshatched vertical dis-
tance, as illustrated in Figure 1, plus any use value
of lands retained in the public sector. The oppor-
tunity cost to the nation's economy would equal that
crosshatched area plus the solid and diagonally
striped areas, for an order of magnitude triple the
value to the localities. Thus, the cost of buying local
acceptance of base closings through land giveaways
comes at a cost of roughly triple the value received
by the localities.

Indeed, the addition of the property to the local
tax rolls increases the local tax base. If this increase
is not offset by local services expect€d by the pro-
spective property owners, it will result in a lowering
of the revenue potential to the Gderal government
and an increase to the localities of revenues net of
costs. l,ocalities may also gain in other ways from
base closings by enacting zoning and land use re-
strictions over the property previously denied by fed-
eral jurisdiction.

Localities face both pluses and minusee from
base closings.ro According to a study conducted in
early 1990 by the Pentagon's Offrce of Economic Ad-
justment, most communities losing bases have little
to fear even when the bases close.rr Regarding the
100 base closings over the pa6t 30 years, the initial
short-term economic pain ordinarily was offset by
positive long-term economic adjustments. Thus,

from the Institute of Real Estate Management. The
data select€d was strictly for low rise buildings lo-
cated in the Ios Angeles metropolitan area, and it
relates specifically to federally-assisted complexes
such as the subject project.3 Tb describe the data, the
sample size for each income/expense item ranges
from zero to seven. Anytime the sample size for a
specific operating cost is less than five, the value
should be used with caution.

The costa are estimated based on the average
apartment unit being 6?5 square feet for a total of
16,200 square feet of rentable space. The common
area was 3,800 square feet and the total complex
land area is 20,000 square feet. In order to calculat€
expensee from the income/expense analysis, the cost
per Bquare foot values were totaled for each income
and expense item which were then computed to a
per/apartment unit baais.

Tb determine the effect of setting an appropriate
rental rate to apply, the technique of break-even
analysis was used baeed on two possible competitive
rental rates of $400 and $500. In order to fully un'
derstand the economic consequences and effects on
the project from choice of the rental rate, an incomey'
expense analysis was conducted to provide a compre-
hensive study of the potential risks involved in the
"investment capital" for this project over the life of
the inve8tment.

Breakeven Capital Budget Analysis
Rental property normally does not incur variable
costs.a Whether the complex is fully utilized or not,
the cost of operating real estate does not materially
change, except for physical depreciation. Ae a result,
the first step ofthe study will treat all costs as fixed.
Income properties det€rmine the break-even point,
or default point, only in terms of the occupancy rate.
This rate is calculated by dividing monthly gross
possible income into the sum of monthly operating
expenses and debt service.6 Here in Equation 1, this
is defined as:

R=e+d
GPI

where:
R = break-even occupancy rate (7o)

e = operating expenses
d = debt service

GPI = gross effective income (after vacancy
charge).

Assuming the rental rate is $400 per apart-
ment, the gross effective income is $9,600 ($400 x 24
units). The operating expenses total $4,137 and the
debt service is M,593 (see Thble I).

By inserting the values in Equation l, the
breakeven occupancy rate wes found to be 90.97o.

90.97a = $4,137 + $4,593
$9'600

Therefore, in order for the project to break-even
(meaning no profit or loss), 22 units must be occu-
pied. If this level is not achieved, then management
must "seek" additional tenants.

TABLE I

Low Riee Buildings-Ioe Angeles, California
Ivlonthly Median Income and Operating Costs

Income Tbtal Square Feet

Bsnts (24 Udts @ 1400/.[tonrh)
Other Incom (7)
Gro8s Potantisl Income
\hcancics/Bcnt Inss (7)
lbtEl Colkions (7)

07

.03

t 9,600
I,100

10,?00
600

10.200

300
600

800

56Supplies (6)
Heating Frel-CA onvr( l)
Ehcricity- CA (hty*(z)
Wht€r/Sewer - CA 0n\ (7)
Gas-CA Onbr(8)
hitding Senices (6)
Other Operstiry Exp€nses (2)

Subtotal Exp€ls€s (7)

Security ( I )
Gm[nds M8inteoElc€ (7)
Msitrt€rsrcFBepsin (7)
Psindng/Decoreting ( 7 )
Subtotsl Meintrnsnce 7

Oth€r lhxitee/Permit (6)
Iasoruce (7)

S tntal Tex & Iasurstrce (7)

BecreationaVAnenities ( 13)
ftlrr Pryroll ({)

.02

.17

.19

325
230

.u

.00

.28

.10

.02

.09

.10

t.72

.08

.16

.74

.ll
1.08

.10

.64

30
10
32
l6

120
136

467

ll0
200

1,000

160

1,460

556

186
?30

E

Totd Exp€ns6 (7) I {,13?

Net Income ( 7) t 6,063

t: California Onty-indic8trs connron areas otrl}

O: Figure in psr€nttr$es irdicates sa.ntph size

Sourte: Incorne/Expense Atu L!6is: Apartments, 1990

Another concern for management is to generat€
additional funds from the tenants to cover unex-
pectd costs and keep the project financially sound.
Therefore, a nominal profit should be generated.
This will modify the original equation by including
a profit. The revised equation is:

t 3 5 7 9lllBtSl?l92t
Exms Beses

Ir$rd
TIXC = Tdllral[(mtuermml
TlfR - Total ldue to tln [ederal go?rmtnt 0f rtt?nurs
filf, = Total ralue of loctl rettnues where:

6 = profit
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R=e+d+1T
GPI

t6

Exp€nfeg

M8nsgement Fee (?)
Ottrer Mminiff&tive (?)

Subtotal Artninisrative ( 7)



For instance, if the complex wishes to generat€ a
profit of $1,000 per month, then the occupancy rate
must be 100.17o, or more than 24 units.

l00.l7o - $4,137+$4,593+$1,000
$9'600

This rent price is obviously too low for the project to
be profitable. Therefore, a higher price is necessary
for the complex to be profitable and survive.

The formula is shown in lbble II.

TABLE II
Break-Even Chart

T2
Gross Possible Lrcome (t) (Thousands)

l0

Break-Even Point Profrt

Gross Income +

Service Debt

Operating Expenses

0 20 40 60 80 100 r20
Occupancy Bet€ (%)

- 
Series I s€ries 2 series 3

By plotting occupancy rate on the horizontal axis
and groas effective income on the vertical, the range
of occupancy rates is illuetrated tr cover operating
expenses, debt service and profit.

Yariable And Fixed Cost Appromh
Discussion so far has treated all costs as frxed.
However, while the facility would incur costs in this
fashion, another approach is provided here to accom-
modate the objectives of the apartment complex.

As noted earlier, the purpose of the facility was
to help newly-disabled veterans adjust to their in-
jury. One problem is that tenants may not be able to

meet their expenses. It may be necessary to estab-
lish a policy whereby management pays certain util-
ities. Considering the occupants, such a policy would
enable the veterans to remain focused on recovery
and gaining independence.

If this policy was implemented, then a different
approach could be taken. While most of the costs
remain fixed, some would change to variable costs.
According to Barronb Real Estate Handbook, some
costs can be identified as variable.6 That is, as the
occupancy rate increases, eo do certain costs. Fixed
costs remain the same regardless of the activity
level. The unit rentsl price will have to be adjusted
to cover the additional expenses paid by the organi
zation. The original price will increase by the total
unit variable costs not accounted for in the fixed cost
method. Here the traditional cost-volume-profit
analysis formula can be applied. The basic principle
underlying the formula is that the difference be-
tween the unit sales price (in this case, the rental
rate) and the unit variable costs must cover the total
fixed costs.? Stated in equation form:

R a

p-b
where:

R = occupancy rate (units)
a = fixed coets
p = unit rental price
b = unit variable cost.

Ihble III separat€s costs into fixed and variable
costs.

TABI,E III
Monthly Fixed and Unit Variable Costs

l'ixed Costs Ttrtal

TABLE 2

Selected Bases Scheduled For Closing

Army
Fort Sh€ridan, flighland Parlq IL
Fort H, Seaside, CA
Fort Beqian n Harrison, Indisnlpolis, IN
Fort Delrrs, Ayer, MA
Presidio of San Francisco, San Francisco, CA
Xapaloma Military Beservation, Hswaii, HI
Sacram€nto An\y Depot, Satramento, CA

TOTAT

Navy

Philadelphia Naval Shipyard, Philadelphia, PA
Philadelphia Nsyal Ststion, Philadelphia, PA
Naval Weapons Station, Yorktown, Il{
Narrl Construction Battalion C,enter,

Davisville, RI
Naral Air Station-{hase Field, Beeville, TX
Puget Sourd NalBl Ststion, Seattle, WA

TOTAL

Acrrage Marine Corps

696
28,0r6

2,60r
t0,672
I,416

87
486

48,772

Acreage

I\rstin Air Station, El Toro, CA

Acreage

1,709

TOTAL I,709

904

10,624

900
9,633

27r

Acreage

3,916
6,627
I,r80
6,225
4,782
3,267

28.6I4
ll,l16
2,825
2,927
3,998
s,428
3,972

Air Force

Eaker AfB, Blytheville, AB
Lowry AFB, D€rver, C()
Grissom AFB, Peru, IN
Wurtsniltlt AFB, Oscoda, MI
Williams AFB, Chandler, AZ
CastJe AFB, Merced, CA
Etrglsrd AfB, Alexandria, LA
Loring AlB, Limestorc, ME
BichardeGebauer ARS, Belton MO
Rickenbecker AGB, Iockbourne, 0H
Myrtle Beach AFB, Myrtle Beach, SC
Carswell AFB, Fort Worth, TX
BeEBtrom AIB, Austin, TX

TOTAL
GRAND TOTAL

22,854 81,946
160,281

8

6

Department to pay opportunity costs for the land,
there is no safeguard to insure that an eflicient al-
Iocation will occur.

Other bases scheduled for closing also contain
property that would be quite valuable if developed
for alternative commercial uses. A few examples
include:

r Fort Ord, California, 28,000 acree, located on the
Pacific Ocean, Mont€rey Peninsula;

r Philadelphia Naval Base, 1,426 acres on the wa-
terfront, where the Schuylkill and Delaware
Rivers meet;

a Fort Devene, Massachusetts, 10,572 acres, located
about 30 miles west of Boston with rolling green
hills and two lakes;

r Fort Sheridan, Illinois, approximately 695 acres,
located just north ofChicago on the shores of Lake
Michigan;

r Naval Construction Battalion Center, Davisville,
Rhode Island, 900 acres, located on Narragensett
Bay about 21 miles eouth of Providence.

The bases listed in Thble 2 represent a diverse
group of sites with regard to size, improvement and
location. Each property has unique characteristics
for several types of non-military use. The only accu-
rate way to know the aqgregate lalue of these prop-
erties is to place them on the market and offer them
to the highest bidder. A proxy of the property values
might also be determined by allowing professional
real estate appraisers to conduct 'trighest and best
use analysis" on the sites. Neither of these
procedures are currently utilized by the Pentagon
when disposing of obeolete bases. Nevertheless, it is

possible to arrive at a lower bound estimate for the
revenue potential the federal government could real-
ize through competitive auction of these bases.

In 1989, the DoD valued its 27-million acres of
base installations and improvements at a replace-
ment price of $460 billion.6 This suggests that, in
the aggregate, the value per acre is $17,037. Obvi-
ously this is a very crude technique for placing a
value on any given acre of property. However, using
this frgure, the estimated lalue of the 150,281 acres
contained in those bases scheduled for sale would be
$2.56 billion. Since the idea behind base closings is
that the land is worth more if used otherwise, this
$2.56 billion is viewed as a lower bound for subse-
quent analysis. Casual empiricism suggests the true
value to be much higher.

Application of Optimal Thx Theory
Since the mid-1970s, larious authors have attempted
to estimate the marginal tax burden on the U.S.
economy. The idea is that incremental dollars of tax
or borrowing revenues involve disincentives for work
and investment in addition to transferring those dol-
lars from the taxpayer to the government. Per dollar
of revenue at the margin, this excess burden has
been estimated recently at between $.05 to $.50,?
although other estimates range higher8 Thus, when
the marginal excess burden ofadditional revenues is
coupled with the $2.56 billion figure already sug-
gested, the federal government forgoes $2.94 to
$3.84 billion of revenue when it gives away obsolete
military bases.

Another source of inefficiency in the process
concerns the efficiency with which the former bases
are allocated to other uses. If we assume a lack of

4

2

0

Msna{ement Fee
Other AdminishatiYe Expenses
Building Servicts
Other Operating Expenses
Security
Grouds Maintenance
Maintensnce-Repsirs
PaintinX@ecorating
0ther T&rFee/Permit
Irsurance
BecreationaVAmenities
Other Palmll
Total

Variable Costs

Electricity
Gos
Heating
llhtrr/Sewer
Totel

t 300
600
r20
136
110
200

1,000
r60
326
230
r86
730

t3,936

Unit Cost

$ 36
1l
I6
l6
79$

Source: Income/Expense Anallsb: Aportments, 1990
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TABLE I
Department of Defense Real Property Summary-September 30, 1987

By substituting the financial analysis into the third
formula, the break-even occupancy rate is 22 units.

21.1 Units _ $3,935 + $4,953
$500 - $79

The second approach changes the result from a per-
centage to a unit value. Or, this is the number of
units that must be occupied to at least break-even. If
more units are rented, then possibly rental rates
would be reduced.

A profit can also be incorporated into the for-
mula. Including it with the fixed costs allows the
unit contribution margin (unit rent price less unit
variable cost) to account for the desired profit. Thus,
the following equation is formed:

R:a+1rp-b
where:

R = occupancy rate
a = fixed costs
, = profit
p = unit rent Price
b = unit variable cost.

Again, applying the average costs available from Th-
ble III and adding $1,000 per month surplus reve-
nues for contingencies, the desired occupancy from
rental activity would be 23 units. A break-even
chart, Table IY is developed from this alternative to
visually assess the potential risk of the project.

22.6 Units = $3 935+$4,593+$1,000
s500 - $79

TABLE IV

Break-Even Chart

Grcss Possible Income (Thousands)

Break.Even Point

While the discussion so far has been limited to as-
sessing the potential risk ofthe new project, a sensi-
tivity analysis will be applied now which will offer a
better judgment on the overall risk factor of the
apartment complex.

Cash-On-Cash Return (COC) Analysis
Most owners want to know the rate of return on
their equity investment. For-profit organizations re-
turn on equity is measured by relating pretax and
aftertax cash flows for a particular year to the
owner's down payment, commonly known as inirial
equity inLvstrrent E However, for a nonprofit organi-
zation, the aftertax approach is disregarded for the
nonprofit organization (e.g. assume a tax rate of 0).

The cash-on-cash return analysis uses the data
compiled in the fixed cost approach described ear-
lier. In order to compute the cash-on-cash (COC) re-
turn ratio, annual cash flow data and initial equity
must be available. The ratio is computed by dividing
the initial equity investment into the cash flow
value.e The equation is:

COC=q
I

where:
COC = cash-on-cash return

C = cash flow
I = initial equity investment

Table V illustrates the pro forma cash flow stat€-
ment for this project in Year One.

TABLE V

Pro Forma Cash Flow Statement at
957e Occupancy Rate

Year One

Milit8ry
Deparfiietrts

Number of Properties

Artr\y
Nrw*
Air Force

Tlotsl

Acreage (Millioru of Acres)

Arqv
Navy
Air Force

Totsl

Llnit€d
St&tes

U.S. Territories
and Possessions

r,260
604

2,027

l5
l8
24

s77
63

661

Forergt
Aress

1,701

.462

.246
I.743

2.450

DoD
Totll

2,242
686

2,771

6,698

12.098
3.962

10.926

26.986

3,781

I1.619
3.636
9.167

24.4I I

67

.017

.082

.026

.125

'liot : NarT iglres imlode Mrrine Corps

Hampshire., was the first to actually cease opera-
tion, and this did not happen until April 1, 1991.

The pace of base closings has not moved very
rapidly due to time-consuming logistical details and
foot-dragging related to political sensitivities. His-
torically, when closed bases have been acquired at
minimal cost by local governments or private busi-
ness, they are converted to office and industrial
parks or used to house educational institutions (pri-
marily vocational-technical schools or community
colleges). Many of the air bases have become munici-
pal or general aviation airports.

In April 1991, U.S. Defense Secretary Dick Che-
ney issued a revised list of 31 U.S. bases targeted for
closing. This list included such well-known posts as
Fort Ord in California, Fort Dix in New Jersey and
the Philadelphia Naval Shipyard in Pennsylvania.
(See Table 2 for listing.) Cheney also suggested clos-
ing 12 minor installations and reducing or transfer-
ring forces at 28 other sites.

The secretary's suggestions went to an indepen-
dent, eight-member panel empowered to add or sub-
tract sites from the list. When the panel completed
its work, the list went to the President, who could
only choose between rejecting or accepting the list
in its entirety. The President accepted the list as did
Congress. The Department of Defense published an'
other list of bases destined for closure or realign-
ment in March of 1993. By June, the hesident has
to accept or reject that list as the process continues
of down-sizing the military.

Following presidential and congressional ap-
prolal of the bases to be closed, several steps remain
before the properties are arailable for non-military
use. Base-closing legislation requires that military
property first must be offered to other Department
of Defense organizations, with highest preference
given to the body willing to pay so called "fair

market value", as determined by the use of the prop-
erty or facility on December 31, 1988. However, be-
cause opportunity costs are igrrored, the DoD's idea
of fair market value is not consistent with an econo-
mist's or real estate appraiser's idea of fair market
value. After offering the site to a DoD group, the
DoD secretary then must consult with the governors
of each of the states affect€d and with their respec-
tive state and local government heads before mak-
ing other arrangements to dispose of the property.a
Normally the properties are sold for a nominal
amount to the state or local governments; in effect,
the properties are given away.

It is quite likely that thousands of acres-some
in very attractive locations-will be transferred to
state and local governments for a small fraction of
their opportunity costs. Many military installations
are located in or near some of the country's most
valuable commercial properties. To sell that land
based on the value of its use in 1988 is not consistent
with the base closing motivations of economic elfi-
ciency and deficit reduction. A good example of a
property that is cited for closing is the Presidio, a
base nestled within Golden Gate Park in San Fran-
cisco. Under a 1972 law, when the Presidio is closed
it must be sold to the Interior Department and be-
come part of the Golden Gate National Recreation
Area. No doubt the addition of 1,416 acres will en-
hance the park, but there also will be monumental
opportunity costs foregone in terms of development.
This acreage is quite likely some of the most valu-
able urban property in the United States. Stephen
Roulac, a noted real estate analyst, estimates the
Presidio value as raw land is approximately $1 bil-
lion, assuming it was developed as condominiums or
as a mixed-use luxury project.s Even if the recre-
ational value of this land constitutes "highest and
best usej'it is not clear that all the land is needed
for that purpose. By not requiring the Interior

l4

t2

l0

I
6

1

2

0

Profit

Gmss Possibl€ lncme (t400 x 12 x l2)
\Lcrncies (3X)
IbtEl Achrl Couections

0perati4 EryeDses
Crfh Ardlable lor Setaice Debt
ks$ Debt Service
Cash Flos

3 116,200
(6,700)

100,440
(40,644)
69,?06

(66,1l0)
I 4,080

Total

The initial equity investment is $194,500. From
here, the equation is applied, glving a COC of 2.4Vo,
based on a 9570 occupancy rate (23 units).

2.4Eo = $4'680
$r94,500

Knowing the cash-on-cash return ratio, sensi-
tivity analysis is applied to determine how far the
occupancy rat€ could tlrop and still generate a prede-
termined minimum COC return.ro The following
equation is used to solve for the required occupancy
rate to reach the previous specified COC return of
2.47o:

COC = r x 12 x u x R)-e-d
I

Fixed Costs &-Servict

0610 16
ApsrtrDent lltit8

-Serles 

I serteo 2

20 25
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where:

R=

d=
I=

manner

2.47a =

Given the formula to compute the minimum occu-
pancy rate, it could drop tn 957c and provide a 2.4%
return on the owner's initial equity investment of
$194,500. The formula is applied in the following

Cash-on-Cash Return = $17'640
$194,500

COC = .09 = 97o

The end of year cash flow remains at the 97o COC
return rat€. This indicates that it may be necessary
to raise the rental rates (from $400 to $500) to meet
the apartment expenses, debt obligations and obtain
a desirable rate of return on the inveetment.

The previous formula for computing occupancy
rateg for a desired cash-on-cash return ratio can be
further improvised to determine how much operat-
ing expenses can rise and still deliver a zero or min-
imum COC return.rr The equation is reyised to:

COC =
(r x 12 x u x R) - OE(net 99o Return)9 - d

I
The symbol OE9 signifies the operating expense
level that results in a 9?a COC return. Assuming
the original vacancy rate of 57. and the rent price of
$400, operating expenses would have to decrease to
$36,819 to yield a 97. COC.

($400 x 12 x24x.9 - OEg - $55 116

09:

$194,500

s109,440 - OEg -$55,U6
$194,500

s17,505:$54,324-OEg

oEg : $36,819

However, if higher rent prices are established,
then expenses may be allowed to rise to a higher
level before the 9Vo COC is diminished.

Assume the rent is increased to $500 and the
original vacancy rate of SVo is unchanged. Operating
expenaea could rise to $64,179 and yield a 97o COC.
Expenses could also rise to $81,684 before a zero
COC would occur. The computations are as follows:

99c =
($500 x 12 x 24 x.95) - OEg - $55,116

09:

$194,500

$136,800-OEg-$55,116
$194,500

$17,505-$81,684-OEg

oEg - $64,179

Assuming the figures are accurate, it may be
necessary to set the rental rate at $500 per unit or
higher. That way, the complex has the ability to
meet all its expenses and still have surplus revenue
for unexpected future expenditures. However, the
rental rate must be determined based upon the va-
cancy rates and the tenant's financial position.

Allowing A Margin Of Safety
The margin of safety measures the amount of cash
flow available to cover the debt service.12 The
amount by which the net operating income exceeds
debt service gives some indication of how the debt
was repaid. The margin of safety formula is:

monthly rental price
totalapartment units
occupancy rate (7a)

operating expenses
debt service
initial equity investment.

MILITARY
BASE
CLOSINGS:
THRIETY
oBlEcTrvE
SPENDTHRIFT
PROCESS

f here is a curious anomaly in public policy to-
I ward military base closings. Bases are closed
I to reduce the federal budget deficit and in-

crease economic efficiency.r However, the way in
which surplus bases are given away to local govern-
ments prevents this from happening. It is as though
the two policy objectives of reducing the Federal
budget defrcit and increasing economic effrciency are
forgotten when the policy is put into effect.

This article brings together Department of De-
fense estimates of the value of surplus bases and
economists' estimates of the marginal cost of taxa-
tion. Using the logic of optimal tax theory, a lower
bound estimate is presented of the deadweight loss
(also called excess burden) to the economy from not
competitively auctioning the surplus bases. This
deadweight loss also is compounded by the allocative
ine{ficiencies when "free" bases are allocated to local
governments.

While the information presented does not claim
to estimate more than a rough lower bound of these
costs, they do exist, and should be considered by the
public. Using lower bound estimates of roughly $3 to
$4 billion for the bases identified in this article, the
magnitude of waste from the current practices can
be quite sigrrificant.

Closing Process
The base structure of the Department of Defense
(DoD) comprises over 5,500 propedies with almost
27 million acres of land. These properties have an
original investment cost of approximately $66 bil-
lion and a replacement cost of around $460 billion.,
The properties range in size from unmanned navi-
gational aid stations of less than an acre, to enor-
mous bases such as the naval station at Norfolk,
Virginia with over 60,000 employees and Nellis Air
Force Base in Nevada with over 3 million acres
(roughly four times the size of Rhode Island). Thble 1
summarizes these aggregates.

In 1988, a l2-member Defense Secretary's Com-
mission on Base Realignment and Closure recom-
mended that the Pentagon close 86 bases, 13 of
which were considered major bases. Another five
were slated for partial closure, and 54 were recom-
mended for realignments of personnel being added
or subtracted.s The closings and reductions, in-
tended to save the Pentagon $5.6 billion, began in
January 1990 and are scheduled for completion by
the mid-1990s. Of the major installations picked for
closing, Pease Air Force Base, Newington, New

J.D. ?immone, an assistant prcfessor of finance dt thz Uni-
Lrersit:l of Teaos ot San Antoni.o, hrrs a Ph.D. in real estale
and urban lond studbs frum the Uniwrsit! of Floritb. His
Wst arliales and. researth interests lwLp focused on real
estale finorce and inLcstfiant analysis.

R.A, Collinge b an assistnnt Fn)fessor of economis at thz
UniLErsi, of Tdo.s ot San Ahtonio whzre he spcializes in
publi finarce. He prerbusl! serLgd a.s an economist in thz
Polica AnalXsis Deprtnant of thz Amerban Petrolzum In-
stitute. Dr. Collinge hos writlen sewml acodemia adibs on
improUing th2 effi.bicJ of publb politt

g49g x 12 x 24 x R) - $49,6,14 - $55,116

024:

s194,500

$u5,200R - $49,6414 - $55,116

$194,500

$4,668 = $115,200R - $104,760

$109,428 = $115,200R

.95=R
A zqo return on investment is extremely low for this
industry, and it could be dangerous, financially
speaking.

Let us assume that the approximate real e8tat€
industry standard for COC, or the expected COC
return, is 97c. The project's cash flow requirement
would be $17,505 (.09 x $194,500), If the rent price
was increaeed to $500, the occupancy rate could drop
to 857o and still generate a 97o COC return.

($500 x 12 x 24 x R) - $49,644 - $55,116

09:
$194,500

($144,000R) - $104,760

$194,500

$17,505 = ($1r14,000R) - $104,760

$L22,265 = $144,0008

.85=R
Table VI illustrat€s an annual pro forma cash flow
statement for a rental price of $500 and an oc.cu-
pancy rate of 857o.

TABI,E VI

Pro Forma Cash Flow Statement at
857o Occupancy Rate

Year One

Itb time to tahe anotfur looh at the
gouernment's motitnlions behind military
base closings.

by J. D. Timmons and
R. A. Collinge

Gross Podstble Incure &t t600^Jtrit
Ibcrrctes (f6%)

Gross Achrl lncome
0penting EAenses

Crsh Avetlabb lor Service Debt
Drbt Servtce

Crsh nm

3144,000
21,600

122,400
45,M4

72,756
56,I l6

ts

I17,640
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4. Liquidation Valuc: The price an owner rs com-
pelled to accept when the property sale is manda-
tory with less than reasonable market exposure;
the lowest price that a democratic capitalistic sys-
tem produces under conditions of market failure;
a buyer dominated market.

The degeneration of appraisal terminology has
been abetted by under-qualified government regula-
tors requiring documentation which, at times, has
been unnecessary and irrelevant. The confusing
state of the market has been acknowledged by the
Appraisal Institute. In June 1992, its special task
force issued a report on value definitions. Yet The
Counselors' own CRE and past president, James
Gibbons, has stated "We do not need more defini-
tions. We have enough; and they are well under-
stood; the recent difficulties arose from inap-
propriate data inputs. Our major difliculty seems to
be inadequate or faulty communicationi'3

Valuation Methodology
FIRREA and government regulations have forced
wholesaie appraisals of real estate loans and invest-
ments held by financial institutions. Real estate
professionals are complaining more than ever about
the inadequacy and irrelevancy of the appraisa).s
they receive. Tbns of millions of dollars are being
spent on appraisals which have no use in business
decisions and are mere window dressing for the frles.
As appraisals became de-linked from market clear-
ing prices on the way up, they are likewise not re-
flective of either the market or the intentions of the
real estate holder's assets on the way down. As Gib-
bons stated, there is a vast communication problem
among the requirers, holders and makers of
appraisals.

In the absence of comparable sales data or even
a market for property, it seems an appraisal must
more and more focus on the holding power and in-
tentions of the holder of the asset. An appraisal
must reflect the most likely pattern of the market
recovery over the term of the established holding
period. An appraisal also must incorporate a busi-
ness plan for continuing investment, repositioning
and marketing of the asset.

A final economic value may well be the calcu-
iated expected value of probable outcomes. Such a
detailed economic model of a project would not be
warranted for assets with a value of less than, say,

$50 million. Such an appraisal would have a major
impact on the holder of the asset's business decision.

Such an economic evaluation should provide lu'
crative employment for fellow CREs. As Counselors,
we must be concerned with the devaluation of valua-
tion methodology. Whether or not we also serve as
appraisers, Counselors cannot afford to allow major
capital pools, such as pension funds, to consider our
industry as unprofessional and chaotic.

Data Collection And The CREs' Role
A major inhibiting feature of real estate as an in-
vestment asset category is the deterioration of a reli-
able database. Pension funds, in particular, will not

return to the marketplace until they are convinced
that a credible database exists for real estate.

In the current marketplace, there is no coherent
basis for determining demand for space or for deter-
mining true economic (net effective) rents. Thus,
there is no coherent basis for determining value.
Contract rents are meaningless in the welter of
kickbacks, side payments, free services and the like.
Buildings are measured differently in different
cities. Seemingly modern structures are technologi-
cally outmoded or riddled with asbestos.

A true moral hazard has been created in that
many major institutional investors no longer trust
real estate data. The current supply-demand situa-
tion will resolve itself temporally, as will the burden
of past due and delinquent debt. The resonance from
the lack of trust in real estate as an asset class will
last longer. Here is where CREs can add clarity and
professionalism to the process as advisors to finan-
cial institutions and by convincing clients that their
long-run interests are best served by sharing and
opening up their databases, heretofore deemed
proprietary.

NOTES
1. Redl Estole Newslirre, Kenneth Leventhal & Company, October

November 1992, p3.
2. Cooper, James R. and Brown, Robert K., "Research Monograph

Number 1041' Georgin Stote I/nir.ersify, (1992) pp59-64.
3. Personal letter to author October 8, 1992.

where:
M = margin of safety ($)
ni = net income
d = debt service

The margin of safety for a $400 rental rate is
$4,680 ($59,796 - $55,116). For a $500 rental fee
and 8570 occupancy rate, the margin of safety equals
$17,640 ($72,756 - $55,116). The margin of safety is
the same as the net cash flow in this example be-
cause the organization is a nonprofit entity and will
not pay taxes. However, in a for profit organization
taxes must be considered as an expense of doing
business.

Probability Analysis
In the course ofthe analysis, we have not considered
the uncertainty of the estimates made through the
use of probability analysis. However, break-even
analysis can easily be modified for the effect of un-
certainty and./or risk ofthe assumptions in the anal-
ysis already provided. Assumptions can be made on
the probability of occupancy rates at different rent
levels either discretely or through the use ofa proba-
bility distribution. Next, would be to calculate the
cash on cash return (COC) as the expected value of
the outcome that is most reasonable to occur. Occu-
pancy rates are directly related to rental rates (e.g.

the higher the rental rate, the lower the occupancy;
the lower the rental rate, the higher the occupancy
which, we shall note, can never exceed 10070 occu-
pancy). If the property is in an urban market, data
can be gathered from neighboring properties or by
direct experimentation with incremental changes in
the rental rate and associated cancy rate. Also, it
is important to note the relationship of expense ra-
tios to the level of effective gross income which
varies with rental rate, occupancy and the tax rate.
The relationship is as follows:

Rental Rate Occupancy Expenses Ratio

Low Higher Depends*
Low Lower Higher
Medium Medium Medium
High Higher Lower
High Lower Depends*

* The direction of change depends on the relative
incremental changes in occupancy caused by
changes in rental rate. If occupancy changes at a
greater proportionate rate than the rental rate, then
expense ratio would be higher and, conversely, then
lower.

The relationship between rental rate, occupancy
(e.g. racancy) and the expense ratio is important
and may vary based on economic conditions, changes
in demand and supply of renters and uncertain ran-
dom factors which affect occupancy and which are
not attributed to rental rate. The relationship, from
a decision theory point of view, would improve the
aasessment of planning for profitability through
analysis of controllable factors such as rental rate.

Conclusion
This simple and short-term risk analysis enabled
management to view the project from a managerial
accounting perspective. Using the simple break-even
analysis, cash-on-cash return ratio and margin of
safety formulas that were presented, the illustrated
project has a relatively low risk factor based on esti
mated fair rental rates.

Once the project is operational, the accounting
records will provide a better indication of actual cost
behavior. Actual costs should also be compared to
industry standards. The Income.lExpense Analysis
published by the Institute of Real Estate Manage-
ment is one of the most accurate sources for expense
analysis. The statistics are expressed in square foot-
age and can be converted to an apartment unit
basis. Some costs will remain frxed while others will
be variable, and it is the particular property which
determines those factors.

For some projects, the use of cost-volume-profit
analysis is a meaningful technique in the analysis
of the project's feasibility. While decision analysis
using simulation techniques, risk analysis and sce-
nario analysis are possible extensions, the analyst
must blend the nature of the pmject to the complex-
ity of the task and then consider the outcomes.
Break-even analysis is a useful, yet simple tech-
nique to model the relationships of rental rates, va-
cancies and operating expenses in an easy to
understand approach. Understanding these relation-
ships is important because they are the key deter-
minative factors that affect profrtability.
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