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ABSTRACT

In valuing property one method that is commonly adopted in situations where market evidence is
non-existent is the Depreciated Replacement Cost method. As the name suggests, this involves
estimating the replacement cost as new of the property, which is the subject matter of the valua-
tion, and making allowances for accrued depreciation. The allowance made for depreciation is
important as it allows for the estimation of value that reflects the current state of the property.
The estimation of depreciation for valuation purposes has been the subject for a number of em-
pirical studies. There is however no consensus within the valuation profession as to which ap-
proach to estimating accrued depreciation addresses the key elements that are of concern to the
valuer viz, age, condition and functional obsolescence. The paper proposes one such approach
that incorporates all these elements in the estimation of accrued depreciation for valuation pur-
poses. The approach first considers the individual causes of depreciation separately and uses
different methods to estimate accrued depreciation for each of the causes of depreciation. Total
accrued depreciation is then estimated by first taking account of curable physical depreciation
and then age and functional obsolescence. The approach proposed presents a basis for a more
comprehensive discussion and a subsequent adoption of a common methodology valuers can
rely on to estimate depreciation.

Keywords: Depreciation, Valuation, Depreciated ReplacemergtCo

INTRODUCTION tion, mortgage, auction, accounting among oth-
The value of real estate or property is arrived ars. The purpose of a valuation will clearly in-
through a number of methods viz; the incomdluence the basis that would be adopted in esti-
or investment method, the cost, residual, mamating value. The basis of valuation could be
ket comparison and the profit methods. Thene the following; Open Market Value
choice of a method depends on the purpose ali@®.M.V), Forced Sale Value and Valuation
basis of valuation as well as the data or inforsubject to statutory rules.

mation available to the valuérhe purposedgor A method that is commonly adopted in situa-

which valuatlons_may be unde_rtaken InCIUdeﬁions where market evidence is non-existent is
sale/purchases, insurance, rating, compensa-
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the Depreciated Replacement Cost. As théhe existing value of property and attributes the
name suggests, this involves estimating theauses to physical deterioration, functional ob-
Replacement cost as new of the property, whicholescence or aesthetic obsolescence. Mansfield
is the subject matter of the valuation, and makf2000) also notes that property-based deprecia-
ing allowances for accrued depreciation. Theion is the result of two negative processes,
allowance made for depreciation is important aphysical deterioration and obsolescence. Bar-
it allows for the estimation of value that reflectsreca (1999) classifies depreciation into three
the current state of the property. classes namely physical depreciation, func-

There are a number of approaches by whic jonal depreciation and other economic losses.
hese three views of depreciation obviously

depreciation, either for accounting or valuatio’r-Fh

purposes, can be estimated. Each method h gve somet_hir_lg ".1 common and that i.S the fact
its inherent advantages and problems. For i nat errematlo_n is the result of physmal dete-
floration, functional and economic obsoles-

stance, a method that is commonly adopte Thi o i i istent with th
among accountants is the straight-line or agec_ence. IS position IS quite consistent wi €

life method. Though it is simple and easy toorovision in the Guidance Notes (Issued by the

adopt, it has the disadvantage of not correctl han_a Institution of Survgyors) on valuatiqn
modeling the true impact of depreciation durin ractice in Ghana. The Guidance Notes provide

the life of an asset. It is imperative to note tha nder S.etct:jorIQZ.llA(b) tha;téalutersr,] |nlgsmgkthe
unlike the depreciation adopted for accountin eg)re?a ef ep;haceFle”neT ost f‘gu t m? tﬁ a
purposes, the valuer, in adopting depreciatio eduction from the Replacement ©.ost, ot the

in the Depreciated Replacement Cost (DRC _uilding to allow for age, condition and func-

method, is supposed to arrive at a value th ltonal obsolescence. The only difference be-

represents the current market value of the proge <o the provision in the Guidance Notes and

erty. This requirement obviously rules out the he view expressed by these authors is that the

possibility of adopting such simplistic methodsf(?rmer treats age as a separate cause of depre-

as the straight-line method of depreciation ciation while these authors incorporate age into
’ the other causes of depreciation. What is impor-

The approach that is adopted in many valuatiogant, however, is that there is a general consen-
exercises is to examine the property in questiogus on the causes of depreciation at least at a
and take notes of its age, physical deterioratiopery broad level.

and obsolescence. The valuer then, makes_ﬁ1

finally arrive at the rate of depreciation. In do- purp

ing this, valuation professionals may rely Onnumber of empirical studies. A method that is

different models or mathematical relationshipsvery common and is .W'dely use_d bo_th in the
valuation and accounting professions is the age-

to guide them in estimating the rate of depreciaﬁfe method, also known as the straight-line

tion. There is however, no consensus on tthethod. However, in a study by Hulten and

model or approach which when used will heIF\Nycoﬁ (1978), it was concluded that for all

reducg the level of variations in the opinion Olcfour types of properties studied (that is offices,
appraisers.

retail stores, factories and warehouses) the
This paper seeks to propose an approach whidtraight-line method should be rejected and that
can guide professional valuers in the process @ih alternative path of depreciation to that is
estimating the level of depreciation for anyinitially more accelerated than the straight-line
particular property. (that is convex to the origin) should be ac-

cepted. Also, Follain and Malpezzi (1980) in a
THE CONCEPT OF PROPERTY DEPRE- study that relates specifically to single-family
CIATION AND ITS ESTIMATION residential units draw a similar conclusion to
Baum (1991) defines depreciation as a loss ithat of Hulten and Wycoff (1978).
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Jones et al (1981) in sharp contrast to the reexpressed as a function of these three compo-
sults of Hulten and Wycoff and Follain andnents. How do these interact to give total ac-
Malpezzi find in their study of single-family crued depreciation? To what extent does each
housing, that the depreciation model should bene of these contribute to total accrued depre-
concave to the origin and allow for the depreciation of an asset and how should this be ac-
ciation rate to be small at first and more procounted for? These are the critical questions
nounced later. In a study on office buildingsthat engage the mind in developing the model.
Tanman and Rashe (1969) reach a S'm'lafo begin with, we consider the three compo-
conclusion to that of Jo_nes et al. Connaday aqqents of depreciation individually:
Sunderman (1986) using a sample of single-

family residential properties conclude that theage

path of depreciation that is supported by theyjost assets have limited lives, which imply

empirical evidence is one that is concave to thghat there will come a time when such assets
origin (that is initially less rapid than the will be no more. For such assets, it stands to
straight-line). They further state that, of thereason that no matter how well they are main-
standard paths of depreciation often suggesteghined, they will waste away at some point.

the reverse sum of the years’ digits path mosthus the impact of time on the life of an asset
closely approximates the path indicated as apn terms of depreciation is inevitable.

ropriate by the empirical results of their study. . .
prop y P y It is important to note that although the lapse of

It is evident from the above that although alkime is necessary for the other causes of depre-
the empirical studies rejected depreciation byiation to take effect, time by itself is a cause o
the straight-line method, there is no consensugepreciation and must therefore be given a
as to what the right path should be. Two pathseparate treatment. This becomes evident when
are suggested by these studies; one that is cagne considers the fact that there are some as-
vex to the origin and another that is concave tpects of physical deterioration that are incur-
the origin with both approximated by the sumable. These kinds of incurable depreciation
of the years’ digits and the reverse of the sunalements are better taken account of under the
of the years’ digits respectively. It is importantage component.

to note the data used for these analyses were

; : ere are quite a number of methods of esti-
from particular areas and different property

types and thus the results cannot be universal[ﬂatlng deprec!anpn that use the age gnd the
applied. seful economic life of an asset. These include

the age-life, sum of the years’ digits and the
reverse sum of the years’ digits among others.
Development of the Model Useful economic life of assets varies and. de-

é)ends on a number of factors such as quality of

It is important to state from the outset that th . . .
. . construction and type of construction material
model being proposed is not meant to be a sub- . L
sed as well as the location characteristics of

stitute to the use of the valuer’s experience an
judgment. Rather it is meant to serve as a tog e property. Currently, there appears to be no
S ) . empirical evidence that indicates the useful
that will guide valuers in their use of such ex- oo o .
. . economic life of buildings in Ghana but such
perience and judgments and also to generate &. g ) )
debate aimed at improving the quality of Ser_ewdence exists in _countnes such as the Un|t_ed
vice delivery States. See Wenzlick (1953), Corgel and Smith

(1981). These studies put the effective eco-
In developing the model, the three componentsomic lives of buildings in specific location at
of depreciation viz; age, physical deterioratiorbetween 75 and 88 years.

and obsolescence are considered separately. L .
P ,X certain circumstances, it becomes necessary

Total accrued depreciation of an asset is thet% use the effective age of property rather than

THE DECOMPOSITIONAL MODEL
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its actual age. For instance, property may haveupported by the empirical studies conducted
an actual age of 5 years but may be so intepy Hulten and Wycoff (1978) and Follain and
sively used that its effective age could well beMalpezzi (1980). It is given by the formula;

over 7 years. The use of effective age becomes

more compelling when property wears out Accrued Depreciation: 1 -
faster or slower over time compared to other

similar properties.

N(N -1)
Life(Life +1)

A third method that also incorporates the age
variable is theReverse Sum of the Years’ digit
his method presupposes that depreciation is

The age-life metho@stimates accrued depre-
ciation on the premise that an asset will depr

ciate by the same amount every year. Thi | initially and dl Th
method though straightforward and simple haS'OWer Initially and more pronounced later. The

been found not to correctly model the path Opath of dgpre_ciation implied_by this method as
depreciation over the life of the asset. Thélepicted in figure 2 below is supported by a

; ; ; ber of empirical studies (see Jones et al
question to pose is whether relying on such §4M
method will assist the valuer to estimate accu{1981). Taubman and Rashe (1969) and Con-

rately the market value of an asset. The ag&2day and Sunderman (1986)). This is given
life otherwise known as Straight-line deprecia?Y the formula below.

tion is given by the formula below; Age(Age+1)
Accumulated Depreciation Life(Life +1)

Accrued Depreciation = (Age/Useful Economic

life) x Replacement Cost It is evident from the above that the method of

- depreciation that closely models the impact of
The sum of the years’ digé another age based yepreciation over the life of an asset is either

method which estimates depreciation on thehe sym of the years’ digits or the reverse sum
premise that an asset will depreciate at a highgf e years' digit. It must be noted that the

rate during the initial years of the asset's lifegmpjrical studies relied mostly on data from the

than at latter years. The path of depreciatioQ;g gng may therefore not be a true representa-
implied by this method as shown in figure 1 is

3.5 ~
3
2.5 A
2
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Fig. 1: Sum of the Years’ Digits Depreciation path
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Fig. 2: Reverse Sum of the Years’ Digits Depreciatn Path

tive of the Ghanaian situation. There is thereand deterioration with age among others. It is
fore the need to carry out studies based on daitaportant to note that there are two aspects of
from the Ghanaian market to determine whiclphysical deterioration that need to be distin-
of these methods is supported by empirical eviguished. These are curable and incurable dete-
dence. Until this is done, a consensus will haveoration. For the purposes of this paper when-
to be reached on which of these methods shoukler physical deterioration is used it means the
be adopted in valuation practice in Ghana. Focurable component of deterioration. The incur-
the purposes of this paper however, the reversible component of physical deterioration is
sum of the years’ digits is the assumed path dbken care of under the age variable. This is to
depreciation adopted. allow for a more explicit estimation of curable

Does age tell the entire story about depreciag?ltjeeg%ﬁtri](;rr'{ a-lr-lgi?:igﬁeprr(()zagg 1;Nas adopted by

tion? Before we answer this question, let's con-
sider the following; two very similar properties There is no doubt that assets wear and tear with
are put up in the same year. One is well kepisage. What is critical however is how such
whiles the other is poorly maintained. If weoccurrences can be accurately accounted for in
base the estimate of depreciation solely on thie estimation of accumulated depreciation for
age variable, the two properties will undoubt-aluation purposes. A common approach is to
edly have the same amount for accrued deprédentify the defects in the assets which when
ciation. But is this really tenable given the factrectified will restore the asset into a state that
that the conditions for the two properties arecomparable to a similar asset that is new. Such
different? Certainly no. How can we accountdefects are quantified and the amount expressed
for the differences in the conditions of the twoas a percentage of the replacement cost as new
properties? This leads us to explore the othesf the property to arrive at the rate for physical
causes of depreciation; namely physical detedepreciation.
rioration and obsolescence.

) ) ] Obsolescence
Physical Deterioration _As noted by Mansfield (2000), the scope of
Physical deterioration as a cause of deprecigpgplescence is wide, embracing factors that
tion is the result of wear and tear with usagge|ate to the structures themselves, the particu-
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lar site the property occupies and its surroundAn approach that has been adopted in the esti-
ing area, the statutory and regulatory framemation of functional obsolescence is to estimate
work and more subjective, aesthetic issueghe extra cost that is incurred in using the prop-
What this means is that there is no real conserrty in question as compared to using a similar
sus on what the term refers to. Baxter (1971)nore efficient property (see Brueggeman and
for instance defines obsolescence as a valugésher 2001). The correct estimate of functional
decline that is not caused directly by use or thebsolescence through this approach depends
passage of time. Mansfield (2000) quotingargely on the appraiser's experience in the
Raftery (1991) states that since obsolescence rigarket, his knowledge of the existence of more
a function of human perception and decisionefficient properties and his appreciation of the
the categorization of obsolescence must deperidnctionality of properties.

on the person making the assessment. This, in

Mansfield’'s view potentially increases the diffi- Total Accumulated Depreciation

culties because the opinions of investors, occudp until this point, depreciation has been
piers and researchers may be wildly divergeniboked at in terms of its causes. What is ulti-
and unlike physical depreciation, cannot benately important in the estimation of value via
objectively evaluated. Notwithstanding the apthe cost method is total accrued depreciation.
parent difficulty in defining obsolescence, itHow do we estimate total accrued depreciation
can be grouped into two main types; functionagiven the fact that none of the methods dis-
and external obsolescence. For the purposes ofissed so far incorporates all the causes of de-
this paper however, we shall deal with onlypreciation? The approach being proposed here
functional obsolescence for the simple reasois to combine the impact from the various
that it is this type of obsolescence that accordzauses of depreciation. That is to say whatever
ing to the GhlS Guidance notes should be takerate is arrived at as accumulated depreciation
account of in valuations (See Guidance Notshould take account of age, condition of the
section 2.1.4(b). The merit or otherwise of thigproperty (i.e. level of maintenance) and func-
position could be the subject of a debate. tional obsolescence.

Functional depreciation is defined by Barrecdn estimating total accumulated depreciation,
(1999) as the loss in value (ie depreciationyve first estimate the depreciation rates for the
resulting from a relative deficiency of the assetndividual causes of depreciation. In this in-
to function for its intended purpose. Such &tance, the reverse sum of the years’ digits is
deficiency could be the result of changing conadopted for age and functional obsolescence
sumer expectations and the availability of newvhiles physical depreciation (curable) is esti-
and more efficient designs among others. mated using the schedule of maintenance ap-
gProach. The second step is to combine these
rates by taking into account the contribution of
each of these to total depreciation. This in-
Ives first accounting for the curable physical

It should be obvious that an objective estim
tion of functional depreciation will be very dif-
ficult if not impossible. This is because achiev

ing a consensus on the extent to which propert o o
g brop epreciation before any reduction is made for

is deficient in functioning as intended will be . - oo .
unlikely. The suggestion here is to leave this téncurable physical depreciation and functlon_al
bsolescence. Such an approach as explained

Funttonal obsolescence 15 usually Spé’lé‘éie%y Brueggeman and Fisher (2001) is important
process and requires time to fully become evi?€cause the estimate for incurable items must
dent in a property. This makes it quite closely e based on _the assumption that all curable
related to age though such a correlation is n ems are repaired.

automatic. In other words, an asset can be vefiotal Accrued Depreciation will then be given
old but still very functional. by:
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value in the estimation of the age component of
1-(@A-x)xA-Y)) depreciation; that is the value the asset will
have after its useful economic life.

Wherex is the rate of depreciation for curable
physical deterioration ang rate for age and
functional obsolescence

CONCLUSION
The proper estimation of depreciation for
valuation purposes within the cost approach to

. value estimate is of crucial importance not only
lllustration ;

. . in arriving at correct estimate of value but also
To illustrate how _the approach bemg ProPOSeflos the potential to reduce the variation that
could work, consider property that is 20 years,

. sually exist between values declared by valu-
0 R -
old and would require about 10% of eplace r tt r rty. The thr cau f

ment cost as new to fix all curable defects, reciation of interest to appraisers are age
Functional Obsolescence is estimated at 5% gfep PP 9¢,

cost. Total accumulated depreciation can bghysical deterioration and functional obsoles-
’ P ence. The approach that this paper supports is
calculated as follows.

one that explicitly incorporates all these ele-
A strict application of the model will imply that ments in the process of estimating depreciation.
a property’s value will fall to zero after its eco-Such an approach provides perhaps the valuer's
nomic life. This may in reality not be the casebest estimate of accumulated depreciation for
particularly if the property has been well main-any particular property. We, however, suggest
tained. The use of the valuer's judgment irthat a further study and discussion be carried
such a case becomes very crucial. A case caut to explore the possibility of developing or
also be made for the incorporation of residuaadopting a single model that will allow for a
more objective estimation of functional obso-

o lescence and age.
Table I: Components of Depreciation

Item Depreciation For Subject Remarks
Property
Age 11.48% Property is 20 years oldeTh

method adoptecehsrthe
reverse sum of the years’ digits and using
60 years as the useful economic lifespan.

Functional 5% Extra cost incurred as a
Obsolescence result of property ineféicicy
is estimated %t 6f cost over
the remaining life of property r.

Physical 10% Based on schedule of repairs
Deterioration 10% of cost will be require
put property in a condition as
new.

Total Depreciation
1-(1-0.1) x (1-0.1648))
0.2483

24.83%

52 Journal of Science and Technology, Vol. 29, No. 2, Aug., 2009



Depreciation for valuation purposes ... Gyamfi-Yeboah and Ayitey

REFERENCES Ghana Institution of Surveyors (1995). Guid-
Barreca, S. L. (1999). Assessing functional ance notes on valuation practice in Ghana.
obsolescence in a rapidly changing market  Presbyterian Press, Accra: 12-24

plaqe. Birmingham, U.S.A, Barreca Con'Hulten, C. R. and F. C. Wycoff (1978). "On the
sulting and Research Ind-22. feasibility of equating tax to economic

Baum, A. (1991). Property investment, depre- depreciation.”" Compendium of Tax Re-
ciation and obsolescence. Routledge, Lon- search 91-120.

don: 21-30 Jones, W. H., M. G. Ferri and L. R. McGee
Baxter, W. T. (1971). Depreciation. Sweet and  (1981). "A competitive testing approach to
Maxwell, London. 19-32 models of depreciation in housinglbur-

Brueggeman, W. B. and J. D. Fisher (2001). nal of Economics and Busine3s(3): 202-
Real estate finance and invest- 211.
ment.McGraw-Hill, Irwin. 45-97 Mansfield, J. (2000). Much discussed, much
Cannaday, R. E. and M. A. Sunderman (1986) misunderstood: A critical evaluation of the
"Estimation of depreciation for single- '{;r_md obsgll(e:sscefcea'l'he. 1(;[;2”9 Edge
family appraisals."AREUEA Journall4 indsor, » London. 1o
(2): 225-273. Raftery, J. (1991). Principles of building eco-

Corgel, J. B. and H. C. Smith (1981). The con- nomics. BSP Professional Book, Oxford:
cept and estimation of economic life in the 12-14
residential appraisal process. The Societfaubman, P. and R. E. Rashe (1969).
of Real Estate Appraisers Foundation, U.S: "Economic and tax depreciation of office
34-61 buildings." National Tax Journal22(3):

Follain, J. R. and S. Malpezzi (1980). Dissect- 334-346.
ing housing value and rent: Estimates ofVenzlick, R. (1953). "The probable life of sin-
hedonic indexes for thirty-nine large gle-family residences.Appraisal Bulletin
SMA's. The Urban Institute, Washington 17-20.
D.C: 18-21

Journal of Science and Technology, Val. 29, No. 2, Aug., 2009 53



