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FuncTionAl obsolescence considerATions in The 
cosT ApproAch VAluATion oF indusTriAl And 

commerciAl properTy
C. Ryan Stewart

Tangible Asset Valuation Insights 

When estimating the value of industrial and commercial property (and, particularly, special 
purpose property), the valuation analyst should consider the effect of functional obsolescence. 

In the cost approach to property valuation, functional obsolescence is typically quantified 
directly. In the income approach and the sales comparison approach to property valuation, 
functional obsolescence is typically quantified indirectly. This discussion presents illustrative 
examples of functional obsolescence and provides guidance related to the quantification of 
functional obsolescence. While the consideration of functional obsolescence is an important 
procedure in any valuation analysis, this discussion will focus on a cost approach valuation 

analysis for ad valorem tax purposes.

inTroducTion

Taxpayer corporation property owners are often unaware 
of the specific areas in which an industrial or commer-
cial property may suffer from functional obsolescence. Of 
course, taxpayer corporation property owners often have 
capital expenditure and operating budgets related to their 
industrial and commercial properties.  However, planned 
capital expenditures and planned property-related operat-
ing expenses are often associated with projects for routine 
property maintenance to correct observable physical dete-
rioration. Taxpayer corporation managers often don’t plan 
for capital expenditures or for maintenance expenses to 
correct the causes of curable functional obsolescence at an 
industrial or commercial facility.

During the due diligence related to the purchase of an 
industrial or commercial property, the corporate acquirer 
may prepare a list that itemizes the areas of functional 
obsolescence from which a subject property suffers. The 
corporate acquirer may use this due diligence investiga-
tion as a bargaining tool during the property purchase 
price negotiation process. However, once the corporate 
taxpayer purchases the subject industrial or commercial 
property, this list of functional obsolescence factors is often 
discarded.

This is unfortunate because a carefully prepared list of 
functional obsolescence factors can be useful during the 
negotiation with the state or local ad valorem tax assessor 
regarding the subject industrial or commercial property’s 
taxable value.

This discussion summarizes (1) the various forms of 
industrial and commercial property functional obsoles-
cence, (2) the generally accepted methods and procedures 
used by valuation analysts to quantify functional obsoles-
cence, and (3) the proper application of functional obso-
lescence within a cost approach valuation analysis. The 
consideration of functional obsolescence is a component 
procedure in any cost approach valuation analysis prepared 
for ad valorem tax purposes.

deFiniTion oF FuncTionAl obsolescence

Functional obsolescence is an impairment of the functional 
utility of real estate or tangible personal property in com-
parison to current construction or operational standards. In 
order to properly identify and quantify functional obsoles-
cence, a valuation analyst should be aware that functional 
obsolescence can be either curable or incurable.

To be considered curable, the cost of correcting the 
functional obsolescence should be the same or less than the 
expected increase in present value due to the correction. 
Functional obsolescence is considered curable if correcting 
it on the valuation date is economically feasible. Otherwise, 
functional obsolescence is considered incurable. Curable 
functional obsolescence is often measured by the cost to 
cure method.

In addition, functional obsolescence represents more 
than the practical utility of the subject industrial or com-
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mercial property. That is, functional obsolescence can take 
the form of superadequacies and inadequacies.

A superadequacy is an excess in the capacity or qual-
ity of a property (either real estate or tangible personal 
property) as compared with current market standards. One 
example of a functional superadequacy is a warehouse with 
a ceiling height that is far greater than that required by the 
existing operations of (1) the taxpayer corporation owner/
operator or (2) the general marketplace at large.

An inadequacy is a characteristic of the subject real 
estate or tangible personal property that is of a lower stan-
dard than the current market standards. A commercial 
office building that does not have central air conditioning 
would be an example of a functional inadequacy.

illusTrATiVe exAmples oF FuncTionAl 
obsolescence

An experienced valuation analyst 
could construct an endless list of 
examples of functional obsolescence 
related to taxpayer corporation 
industrial and commercial properties. 
The following examples are intended 
to illustrate some of the common 
instances of functional obsolescence:

n A commercial office building may 
have a public space, such as corridors, that is abnor-
mally wide or oversized.

n Some commercial office building amenities have 
become standard for the market (e.g., express elevators, 
telecommunication hookups, inside parking, and retail 
space). Commercial properties that cannot offer these 
amenities to tenants may suffer from functional obso-
lescence.

n Retail shopping centers that are not enclosed or that 
have an inappropriate floor plan (e.g., a shopping center 
with an unsuccessful ice skating rink in the center) will 
suffer from functional obsolescence.

n Instances of inadequate lighting, heating, or air con-
ditioning typically represent functional obsolescence. 
These examples of inadequacies often occur in older 
industrial or commercial buildings. Such instances 
can also occur in facilities that are currently used for 
a purpose other than the purpose for which they were 
originally constructed. Instances of superadequate (i.e., 
excessive) lighting, heating, or air conditioning can also 
represent examples of functional obsolescence.

n Trends in residential rental properties change over time 
with regard to the inclusion or exclusion of items such 
as porches, balconies, fireplaces, dining rooms, large 

kitchens, entry halls, and family rooms. A residual 
apartment complex may experience functional obsoles-
cence if it cannot offer to tenants the amenities that the 
current marketplace expects.

n In many markets, one-bathroom residential apartments 
have almost become an anachronism. Residential apart-
ment properties without convenient parking, swimming 
pools, exercise facilities, security, and ease of mainte-
nance may also experience functional obsolescence.

n A manufacturing or processing facility that is too large 
to accommodate the current or planned level of business 
operations may experience functional obsolescence.

n A manufacturing or processing facility that is too small 
to accommodate the current or planned level of busi-
ness operations may also experience functional obsoles-
cence. This is because there are operating inefficiencies 
associated with the ownership/operation of the illustra-
tive industrial or commercial facility.

n For a particular type of pro-
duction or processing operation 
conducted in the subject facility, 
the plant ceilings may be too 
low—or too high. Likewise, for a 
particular type of production or 
processing operation in the sub-
ject facility, the plant floors may 
be too thin—or too thick. Each 
of these factors could be causes 
of functional obsolescence.

n There may be excess construction costs in an older 
industrial facility due to the fact that the walls are too 
thick (as compared with modern construction tech-
niques and materials). Further, in an older industrial 
facility, the walls may be too thick to allow for the cur-
rent production or processing operations to occur on 
the higher floors. In addition, in many older industrial 
facilities, concrete or other types of load-bearing col-
umns consume an excessive amount of plant floor area 
or disrupt an otherwise efficient materials or production 
flow.

n Other than the load-bearing columns mentioned above, 
there may be structural or physical impediments to the 
material-processing flow or the product-manufacturing 
flow. Inefficient layout or design, related to both real 
estate and tangible personal property, are among the 
common examples of functional obsolescence in an 
industrial or commercial property.

idenTiFicATion oF FuncTionAl 
obsolescence

It is common for the taxpayer corporation management 
not to recognize the existence of functional obsolescence 

“An inadequacy is a characteristic 
of the subject real estate or  

tangible personal property that is 
of a lower standard than the 
current market standards.”
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in seasoned industrial properties, at least until the tax-
payer corporation has constructed a new industrial prop-
erty. When the input, output, or cost of operations of the 
seasoned industrial property is compared with the corre-
sponding metric of the new industrial property, then the 
existence of functional obsolescence becomes more clearly 
evident.

However, in some cases, the taxpayer corporation will 
identify the existence of functional obsolescence by com-
paring the subject industrial property with a competitor’s 
industrial property. When taxpayer industry competitors 
purchase or construct new facilities, these new properties 
provide a basis for comparison with the subject taxpayer 
corporation industrial properties. Such a comparison can 
indicate the existence of functional obsolescence at the 
taxpayer corporation industrial or commercial facility.

The meAsuremenT 
oF FuncTionAl 
obsolescence

Functional obsolescence should be 
considered in each of the three gen-
erally accepted property valuation 
approaches. Functional obsoles-
cence is implicitly considered in the 
income approach and sales compari-
son approach valuation methods.

However, functional obsolescence 
is explicitly considered in the cost approach valuation 
methods. This explicit consideration of functional obso-
lescence is required in a cost approach valuation analysis 
regardless of whether summation valuation methods or unit 
valuation methods are used.

The quAnTiFicATion oF FuncTionAl 
obsolescence

After identifying and documenting any instances of func-
tional obsolescence, the valuation analyst’s next procedure 
in the ad valorem tax valuation is the quantification of 
functional obsolescence. There are many individual pro-
cedures available to the valuation analyst to quantify func-
tional obsolescence. All of these procedures can be gener-
ally categorized in two methods: (1) the excess capital cost 
method and (2) the excess operating cost method.

The excess capital cost method of quantifying functional 
obsolescence often involves calculating the difference 
between (1) the reproduction cost new and (2) the replace-
ment cost new of the subject taxpayer corporation property. 
The excess operating cost method of quantifying functional 

obsolescence involves the capitalization of excess operat-
ing costs associated with the ownership or operation of the 
subject taxpayer corporation property.

The Excess Capital Cost Method
This method is commonly used when the valuation analyst 
is quantifying curable functional obsolescence associated 
with special purpose industrial and commercial properties. 
One common procedure to measure the excess capital cost 
associated with an industrial or commercial property is to 
quantify the difference between reproduction cost new and 
replacement cost new for that property.

The elements of functional obsolescence that are cur-
able should be eliminated in the calculation of replacement 
cost new (i.e., the cost to construct a new, modern, state-
of-the-art industrial or commercial facility).

Of course, it is a complex valu-
ation assignment to calculate both 
the reproduction cost new and the 
replacement cost new for the subject 
taxpayer industrial and commercial 
property. However, once the repro-
duction cost new and the replace-
ment cost new are both calculated, 
curable functional obsolescence can 
be calculated as the mathematical 
difference between these two cost 
estimates.

For example, let’s consider a 
recently constructed 945,000 square 

foot office/service facility with a 25-foot ceiling height. Let’s 
assume that the typical users of such an office/service facil-
ity (e.g., a high-tech product assembly company) would 
require an 18-foot ceiling. And, industrial facilities with 
18-foot ceilings are what dominate the relevant commercial 
real estate market in this hypothetical example.

Let’s assume that the valuation analyst calculated the 
reproduction cost new of the subject 25-foot ceiling facility 
at $80 per square foot. And, let’s assume that the valua-
tion analyst also calculated the replacement cost new of 
a replacement facility with an 18-foot ceiling at $70 per 
square foot.

One indication of the functional obsolescence associ-
ated with the subject superadequate, 25-foot ceiling facility 
is the difference between (1) the reproduction cost new and 
(2) the replacement cost new. In this illustrative example, 
curable functional obsolescence equals $9,450,000 (i.e., 
[$80 – $70] × 945,000 square feet).

The Excess Operating Cost Method
Valuation analysts often use the excess operating cost 
method to quantify the amount of curable functional 

“Functional obsolescence is  
implicitly considered in the income 

approach and sales comparison 
approach valuation methods. . . . 

functional obsolescence is explicitly 
considered in the cost approach 

valuation methods.”
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obsolescence associated with a subject taxpayer industrial 
or commercial property. That is because this functional 
obsolescence measurement method quantifies the econom-
ic penalty associated with operating the subject taxpayer 
property (given all of its elements of functional obsoles-
cence) instead of curing the subject taxpayer property (and 
thereby eliminating the excess operating cost).

As mentioned previously, excess operating costs related 
to functional obsolescence may include material, labor, 
and overhead. For example, excess material costs could 
include the cost of carrying excess raw material and work-
in-process inventory, as well as the excess cost of waste 
and scrappage due to a functionally obsolete facility. Excess 
labor costs might include the costs of employee fringe ben-
efits and employment taxes, as well as the direct costs of 
excess facility operators, material handlers, and so forth. 
Excess overhead costs may include the costs of excess 
electricity, gas, water, property and casualty insurance, 
rent, security, and ad valorem tax expense associated with 
operating the functionally obsolete property.

It is generally more difficult to quantify the amount of 
curable functional obsolescence of a 
subject property using the excess oper-
ating cost method relative to using the 
excess capital cost method.

First, the subject industrial and com-
mercial property excess operating costs 
have to be identified and documented. 
This procedure involves a determina-
tion of what a “normal” level of operat-
ing costs would be. Normal operating 
costs may mean the subject taxpayer 
industry norms, cost data from specific taxpayer industry 
competitors, cost data from other industrial or commercial 
facilities operated by the same taxpayer property owner, or 
historical operating cost data related to the subject indus-
trial or commercial property.

Second, these excess operating costs are typically pro-
jected over the expected remaining useful life (RUL) of the 
subject taxpayer industrial or commercial property. For the 
purposes of this projection, RUL typically means the short-
er of the subject property’s physical life or economic life.

Third, the projection of excess operating costs is then 
quantified as a present value, using an appropriate present 
value discount rate. This discount rate should reflect the 
risk associated with the taxpayer corporation ownership/
operation of the subject commercial property.

The discount rate analysis should consider the subject 
property owner’s cost of capital, the time value of money, 
and the risk associated with ownership of the subject prop-
erty. Accordingly, the quantification of functional obsoles-
cence using the excess operating cost method requires the 
valuation analyst to perform several rigorous and sophisti-
cated financial analyses.

Let’s reconsider our previous functional obsolescence 
example. In that simplified illustrative example, a 945,000 
square-foot office/service facility has a seven-foot ceil-
ing height superadequacy. Let’s assume that the subject 
superadequate facility incurs operating costs in the form 
of heating and air conditioning expenses in excess of what 
would be incurred at a comparable 18-foot ceiling height 
commercial facility. These excess operating costs can be 
analyzed in order to conclude an indication of functional 
obsolescence.

The following example provides a simplified illustration 
of the excess operating cost method of measuring func-
tional obsolescence. By comparing the subject taxpayer 
commercial facility to otherwise comparable commercial 
facilities, the valuation analyst concludes that the excess 
operating cost associated with the superadequate ceiling 
height is $1.20 per square foot. Let’s recall that the size of 
the subject taxpayer facility is 945,000 square feet.

Therefore, the excess operating cost associated with the 
subject functional obsolescence (i.e., the superadequate 
ceiling height) would be calculated as follows: $1.20 excess 

operating cost per square foot multi-
plied by 945,000 square foot building 
size. Therefore, the annual amount of 
excess operating cost associated with 
this component of functional obsoles-
cence is $1,134,000.

The next procedure in the excess 
operating cost method is to estimate the 
time period over which the excess oper-
ating costs are expected to continue. 
For purposes of this simplified example, 

let’s assume that the RUL of the subject taxpayer commer-
cial facility is at least 50 years. Based on this lengthy RUL 
estimate, let’s assume that the valuation analyst decided to 
capitalize the excess operating cost as an annuity in perpe-
tuity. For that reason, the valuation analyst decided to use 
the direct capitalization procedure to quantify the present 
value of the subject facility excess operating cost.

The next procedure in the application of the excess 
operating cost method is to estimate the appropriate pres-
ent value discount rate or direct capitalization rate. To 
continue with this simple example, let’s assume that the 
valuation analyst selected 12 percent as the appropriate 
direct capitalization rate.

The final procedure in the excess operating cost method 
is to capitalize the subject facility excess operating cost. 
Based on the valuation variables presented in this illustra-
tive example, the amount of functional obsolescence would 
be $9,450,000 (i.e., the $1,134,000 annual excess operating 
costs divided by the 12 percent direct capitalization rate).

Therefore, based on the excess operating cost method, 
the amount of functional obsolescence associated with the 
subject superadequate commercial facility is $9,450,000. 

“. . . excess operating costs 
related to functional 

obsolescence may include 
material, labor, and  

overhead.”
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The excess capital cost method illustrated in the previous 
example also indicated a measure of functional obsoles-
cence for the subject superadequate commercial facility to 
be $9,450,000.

Let’s further assume that it would cost $12,000,000 in 
current capital expenditures to lower the ceiling height of 
the subject commercial property. In that case, the sub-
ject functional obsolescence is incurable. This is because 
the $12,000,000 capital cost to correct the superad-
equacy exceeds the potential operating cost savings. This 
$9,450,000 (rounded) amount of functional obsolescence 
would be a reduction to the subject property cost indication 
in a cost approach valuation analysis.

This $9,450,000 amount would also be a reduction to 
the preliminary value indications reached using the sales 
comparison approach and the income approach—if the 
values arrived at using those valuation approaches were 
derived based on data from the 18-foot ceiling height com-
mercial real estate market.

FuncTionAl obsolescence 
considerATions in 
An income ApproAch 
AnAlysis

When applying the income approach, 
the valuation analyst typically esti-
mates value by assuming a stabi-
lized or normalized subject property 
income stream and capitalizing it. 
The consideration of functional obsolescence should be 
implied (and may be explicit) in (1) the estimation of the 
normalized subject property income and (2) the selection 
of the appropriate yield capitalization rate or direct capi-
talization rate.

For example, the normalized income projection should 
consider all future capital costs to make any necessary cor-
rections to the subject property design deficiencies (e.g., 
the costs involved in eliminating excess office space in an 
office/warehouse). In addition, any excess operating costs 
related to functional obsolescence factors should be consid-
ered in the normalized income projection.

The selected publicly traded comparable companies 
used in the capitalization rate analysis may not suffer from 
the same amount of functional obsolescence that the sub-
ject taxpayer property is subject to. If the selected publicly 
traded comparable companies do not experience the same 
amount of functional obsolescence as the subject tax-
payer corporation, then the valuation analyst should make 
adjustments to the market-derived capitalization rate. 
These adjustments associated with the taxpayer property 

functional obsolescence may also be reflected when select-
ing the subject taxpayer company-specific risk.

FuncTionAl obsolescence 
considerATions in A sAles compArison 
ApproAch AnAlysis

Any sales comparison approach valuation analysis depends 
on the comparability of the selected comparable properties 
to the subject taxpayer property. This is true with both 
summation valuation methods and unit valuation methods.

If the selected comparable properties are not suf-
ficiently comparable to the subject taxpayer property 
with respect to functional obsolescence, then the valua-
tion analyst should make appropriate adjustments to the 
market-derived pricing multiples. This statement is true 
whether the selected comparable properties are (1) indi-
vidual industrial or commercial facilities or (2) comparable 
publicly traded corporations.

In all cases, the valuation ana-
lyst should adjust the comparable 
property pricing metrics in order to 
better reflect the effect of the subject 
taxpayer level of functional obsoles-
cence.

FuncTionAl obsolescence 
considerATions in A cosT 

ApproAch AnAlysis

In a trended original cost valuation analysis, the subject 
taxpayer property original cost is (1) increased based on 
an index factor that adjusts for construction cost infla-
tion and (2) decreased to account for all forms of depre-
ciation and obsolescence, including functional obso-
lescence. The common cost inflation trend indices and 
depreciation factors are not property-specific. Therefore, 
neither standardized cost trend factors nor standardized 
depreciation tables consider property-specific functional 
obsolescence.

When properly applied, the cost approach explicitly 
explains the various functional obsolescence factors that 
affect a taxpayer corporation industrial or commercial 
property.

Using the cost approach, a typical formula for quan-
tifying a taxpayer property value is presented as follows: 
reproduction cost new less curable functional obsolescence 
equals replacement cost new. Replacement cost new less 

“Any sales comparison approach 
valuation analysis depends on the 
comparability of the selected com-
parable properties to the subject 

taxpayer property.”
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physical deterioration, less economic obsolescence, and 
less incurable functional obsolescence equals market value.

The proper sequencing of the appropriate decrements 
in the subject taxpayer property cost due to deterioration 
and obsolescence is important in a cost approach valuation 
analysis.

The previously indicated sequence of cost and obsoles-
cence analyses is typically appropriate when using the cost 
approach to estimate the value of taxpayer industrial or 
commercial properties for ad valorem tax purposes.

Ad VAlorem TAxATion issues

As mentioned previously, the identification and quantifi-
cation of functional obsolescence is a generally accepted 
procedure in a cost approach analysis of any industrial or 
commercial property. However, property tax assessment 
authorities often find it difficult to accept a substantial 
amount of functional obsolescence associated with tax-
payer corporation industrial and commercial properties.

When presented with the valuation analyst’s functional 
obsolescence analysis, the taxing authority will typically 
inquire as to why the taxpayer corporation property owner 
does not improve the subject property and thereby elimi-
nate the functional obsolescence. Accordingly, both the 
taxpayer corporation property owner and the valuation 
analyst should be prepared to respond cogently and con-
cisely to this question.

One answer to this question is that some forms of func-
tional obsolescence are simply incurable. Some elements 
of functional obsolescence are physically incurable. Also, 
curing some elements of functional obsolescence, while 
physically feasible, may not be economically feasible.

Even when there is either a reasonable cost/benefit 
return or a reasonable payback period associated with 
correcting the functional obsolescence conditions, the 
taxpayer corporation property owner may not have 
adequate capital resources to make the necessary capital 
expenditures.

In certain cases, even if there are long-term financial 
benefits associated with correcting the subject property 
functional obsolescence, it may not be one of the long-term 
strategic objectives of the taxpayer corporation. Capital 
expenditures associated with one product line or business 
unit are often influenced by the taxpayer’s long-term stra-
tegic goals and objectives.

For many taxpayer property owners, inertia is also a 
reason for not making the capital expenditures required 
to eliminate the causes of the subject property functional 
obsolescence. Making a financial and operational commit-

ment to correct elements of functional obsolescence typi-
cally requires both a decision-making process and decisive 
action.

summAry And conclusion

Functional obsolescence is an impairment of the functional 
utility of an industrial or commercial property. Functional 
obsolescence can be either curable or incurable. Functional 
obsolescence is considered to be incurable when the cost to 
correct the functional obsolescence exceeds the resulting 
increase in the subject taxpayer property value. Functional 
obsolescence is considered to be curable when the cost to 
correct the functional obsolescence is less than the result-
ing increase in the subject taxpayer property value.

In the cost approach to property valuation, functional 
obsolescence is quantified directly. As described above, 
the two common methods for directly quantifying func-
tional obsolescence in the cost approach are: (1) the excess 
capital cost method and (2) the excess operating cost meth-
od. The direct quantification of functional obsolescence 
requires the application of generally accepted methods and 
procedures to the financial and operational results caused 
by the elements of functional obsolescence.

Using the income approach to property valuation, func-
tional obsolescence is typically quantified indirectly. That 
is because an industrial or commercial property experienc-
ing functional obsolescence will generate less net income, 
net operating income, or net cash flow to be capitalized in 
the income approach analysis.

In the sales comparison approach to property valuation, 
functional obsolescence will also be quantified indirectly. 
That is because the valuation analyst will typically make a 
number of adjustments to allow for the noncomparability of 
more or less functionally obsolete comparable properties in 
the market data comparison base.

In many ad valorem tax property valuations, functional 
obsolescence is often not adequately identified or quanti-
fied by either the taxpayer corporation property owner or 
the taxing authority.

However, a comprehensive ad valorem tax valuation 
should both identify and quantify all elements of functional 
obsolescence associated with the subject taxpayer industri-
al or commercial property. This objective is in the mutual 
best interest of both the taxpayer corporation property 
owner and the taxing authority.

C. Ryan Stewart is a manager in our Atlanta office. Ryan can be 
reached at (404) 475-2318 or crstewart@willamette.com.


