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Risk Factors in the Appraisal
of Contaminated Property

While appraisers have made considerable progress over the past few years in
dealing with the implications of contamination for the value of real property, to
say that the basic methodological and empirical questions have been settled
would be an overstatement. This article presents a method that allows the key
risk-related effects of contamination on properiy value to be analyzed to-
gether with empirically based observations on their magnitude.

Despite recent exhortations to reempha-
size the sales comparison approach! and
the cost approach? in the valuation of con-
taminated property, the dominant theme in
the relevant literature has been that the ef-
fects of contamination are best understood
and analyzed through the income capital-
ization approach. We concur, and present a
general framework here within which the
effect of contamination on value can be an-
alyzed. This framework focuses attention
on the cash flow consequences or direct
costs of contamination, and on the way in
which the risk implications of contamina-

tion affect the cost of capital available to
the contaminated property. Jointly, direct
costs and the increased cost of capital are
shown to determine the effect of contami-
nation on property value. If the risk charac-
teristics of the property do increase the cost
of capital, the resulting diminution is often
referred to as “stigma.”

The law and professional literature ad-
dress both cases in which the property
owner is the party responsible for the con-
tamination (e.g., condemnation, estate tax,
property tax disputes), and cases in which
the property owner is not the responsible
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party. The focus here is the latter instance—
when the property owner is plaintiff and
alleges value diminution caused by con-
tamination by the defendant (perhaps a
prior owner, a lessee, or a neighbor) under
a common law action. The cause of action
in these suits may be nuisance, trespass,
failure to disclose, breach of contract, or
waste.

This analysis notes that there are three
milestones (M) in the history of a contami-
nated property:

¢ Ma1: Discovery

* M2: Approved and financed remedia-
tion plan

¢ M3: “No further action” letter

Unfortunately, there is little that can be
said in general about the period between
M1 and M2 because the contamination and
its cleanup have yet to be defined and the
variety of circumstances is virtually unlim-
ited. Between M2 and M3, however, and
subsequent to M3, conditions are much
better defined and it is possible to find
market data that show the consequences of
contamination for value.

Evidence compiled from lenders and
investors with respect to their attitudes and
behavior toward contaminated or previ-
ously contaminated real property is pre-
sented here, with particular attention to the
second and third milestones (i.e., to what
extent is there impairment once there is an
approved and financed remediation plan
[M2], and to what extent is there impair-
ment once there is regulatory closure at a
site [M3]).

The attitudes and behavior of market
participants (e.g., users, lenders, investors)
can be incorporated into a mortgage-equity
model to analyze value diminution caused
by contamination. This yield capitalization
procedure specifically considers both the
equity and mortgage requirements in esti-
mating risk-related effects on overall in-
come capitalization rates. These market
participants control the flow of capital into
real estate markets, and ultimately their cri-
teria establish the effect of contamination
on real property value. This application of
the mortgage-equity formula provides a
framework for adjusting key risk-related
parameters. The conceptual framework and
methods presented here are based on well-
established appraisal techniques adapted to
address the additional risk characteristics of
contaminated property.

The final section of the article com-
ments on other important initiatives to
quantify these risks. These provide a po-
tential source of corroboration for an ap-
praiser’s analysis as well as providing a
tool that can facilitate transactions involv-
ing contaminated or previously contami-
nated properties.

CONCEPTUAL FRAMEWORK

The fundamentals of real property valua-
tion recognize that value reflects an antici-
pated stream of future benefits capitalized
at a return necessary to attract capital to the
opportunity. Contamination has the poten-
tial to decrease the stream of future benefits
and to raise the return necessary to attract
capital, both of which will decrease value.
The valuation issues then become quantify-
ing the decrease in future benefits (i.e., the
direct costs of the contamination) and the
increase in yields (i.e., the risk premiums
due to the contamination). Figure 1 illus-
trates the basic steps in the process.

Initially there is an investigative phase
in which the nature and extent of the con-
tamination must be fully characterized. In
addition, an evaluation of the contamina-
tion from the public and regulatory per-
spectives as well as a full understanding of
the consequences of the problem (i.e., re-
mediation costs and alternatives, liability,
use restrictions) must be established. The
results of the investigative phase become a
critical component throughout the remain-
der of the valuation process and allow the
preliminary assessment of whether stigma
may be associated with the property.

The findings from the investigative
phase provide the basis for determining the
direct costs associated with the property as
well as for developing the fact pattern from
which to evaluate the risk perceptions of
market participants relative to the affected
property. The fact pattern becomes the
foundation for assessing whether the mar-
ket perceives additional risk associated
with the property (i.e., stigma). If the prop-
erty and its contamination history are well
described, it is usually possible to obtain
definitive opinions with a high degree of
consensus from users, lenders, and in-
vestors regarding the impact of contamina-
tion on their business decisions. The mar-
ket feedback on risk perception provides
the required input for the mortgage-equity
analysis described later in this article. As
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FIGURE 1
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discussed previously, the direct costs and
the risk-adjusted capitalization or yield
rates are then used in conjunction with the
anticipated future cash flows of the prop-
erty to determine the property’s value in a
contaminated state.

This approach is consistent with the lit-
erature, largely published in The Appraisal
Journal, of the past seven years. The semi-
nal article by Peter Patchin, “Valuation of
Contaminated Property,”? outlines the im-
portance of remediation costs, indemnifica-
tion, and stigma in valuing contaminated
property, showing how capitalization and
yield rates can be adjusted to account for
the effects of contamination on the mort-
gageability and marketability of property.
In “Contaminated Properties: Stigma Re-
visited,”* Patchin further defines stigma
and discusses how it can best be measured.
These contributions were followed by two
articles by Bill Mundy. In “Stigma and
Value,”® he focuses on real and perceived
risk in determining the stigma attached to a
contaminated, or previously contaminated,
property. In “The Impact of Hazardous Ma-
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1993): 28-41.
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terials on Property Value,”® a generalized

theory is presented of how the value of a
contaminated property would change over
time as uncertainty with respect to its con-
dition changes and as it is, in fact, cleaned
up. Additional insight is provided by
Richard Neustein in “Estimating Value
Diminution by the Income Approach,””
who shows how the income impairment of
contaminated property and the risk pre-
mium necessary to attract capital to it com-
bine to determine the value discount of a
contaminated property relative to an un-
contaminated property. Chalmers and
Roehr then formalized these considerations
in “Issues in the Valuation of Contami-
nated Property.”® This analysis argues that
the value of contaminated property differs
from the value of uncontaminated property
for one of two reasons—direct costs or
stigma. The article then presents the con-
ceptual framework outlined here to show
how it could be implemented.

The only exceptions to this general in-
clination to place the contaminated prop-
erty valuation problem exercise into an in-

. Peter J. Patchin, “Valuation of Contaminated Property,” The Appraisal Journal (January 1988): 7-16.
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come approach framework are the recent
articles by Patchin and Wilson.? Wilson’s
approach to the impaired value opinion is,
however, not as different as it looks. He
suggests that the impaired value be calcu-
lated as the unimpaired value minus 1)
cleanup costs, 2) cost of use restrictions, 3)
cost of liability prevention, 4) impaired fi-
nancing costs, and 5) intangible market fac-
tors. We would refer to items one through
three as direct costs, while items four and
five represent the value implications of the
increased risk of the contaminated prop-
erty or stigma. In fact, if cost of financing is
defined to include both the cost of debt and
the cost of equity, it will already account
for the intangible market factors Wilson in-
cludes in item five.!” These are precisely
the elements of risk that potential lenders
and investors have to weigh in determin-
ing the terms under which financing will
be offered, which in turn determine the
rate at which the future cash flows (net of
direct costs) have to be capitalized.

Patchin’s article, “Contaminated Prop-
erties and the Sales Comparison Ap-
proach,” on the other hand, makes a case
for the use of the sales comparison ap-
proach in valuing contaminated properties.
He correctly notes that this application is in
its developmental stages, and notes that it
would not typically be relied on as the pri-
mary determinant of value, but rather as a
confirming approach to value.!’ Our only
comment here would be to reinforce
Patchin’s cautions. Use of the sales compar-
ison approach requires extraordinary care
if useful market evidence is to be extracted.

Much of the difficulty (and confusion)
with respect to contaminated properties
stems from two fundamental issues.

Is the current owner responsible for site
remediation?

When the current owner is responsible for
cleanup, much of the emphasis of the valu-
ation exercise is on the anticipated costs of
the cleanup and the level of uncertainty
that accompanies the cost estimate. This
would commonly be the case when corpo-
rations are valuing their contingent liabili-
ties, when value diminution is being
sought for property or estate tax purposes,
or when just compensation has to be estab-

lished in the condemnation of a contami-
nated property.

On the other hand, much of the prop-
erty value diminution litigation involves a
common law action by a present owner
against a former owner, user, or neighbor
who is the responsible party. In many of
these cases, the responsible party takes full
responsibility for the cleanup, so the ques-
tion for the appraiser becomes: Beyond the
cost of cleanup, is there any impact of con-
tamination on property value?

Our focus here is cases of the second
type, that is, where responsibility for the
cost of cleanup is not at issue. There are
three reasons for this:

* Estimation and allocation of cleanup
costs rest predominantly within the ex-
pertise of environmental engineers
(cost estimation) and attorneys (alloca-
tion of liability). Appraisers have little
to contribute to this task.

¢ This is the most common type of case
an appraiser is asked to address in civil
litigation (i.e., the disputes, if any, over
the cost and allocation of cleanup costs
are usually separated from other effects
of contamination on real property
value).

* Finally, this is the simpler of the two
cases; it makes sense to be sure that we
understand how to value property un-
der this assumption before moving on
to the more complex type of case
where the owner is also the responsible

party.

At what stage in the “life cycle” of the
contamination is the property being
valued?

This issue turns out to be critical in the val-
uation exercise and must be one of an ap-
praiser’s primary considerations. Some of
the most misleading applications of the
sales comparison approach stem from fail-
ure to control for where the property is in
the contamination life cycle.

Much of the literature recognizes three
milestones in the life cycle of a contami-
nated property—discovery of the contami-
nation (M1), existence of a fully approved
and financed remediation plan (M2), and
regulatory closure (i.e., a “no further ac-

9. Patchin, “Contaminated Properties and the Sales Comparison Approach”; and Wilson.

10. Wilson, 410-423.

11. “Contaminated Properties and the Sales Comparison Approach,” 402-409.
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FIGURE 2 Lifecycle of Contaminated Property
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tion” letter [M3]). These milestones in turn
define four phases or intervals—prediscov-
ery, site characterization and remediation
planning, remediation, and post-closure.
These time intervals are shown schemati-
cally in Figure 2. In general, a contami-
nated property falling further to the right
in Figure 2 is a more tractable valuation
problem because more is known about the
contamination and its consequences for the
real property. In fact, an appraiser is often
instructed to value a property as if M3 has
been achieved. This focuses on whether
there has been permanent impairment to
the property caused by some ongoing di-
rect costs (e.g., monitoring) or caused by el-
evated risk associated with the property in
the eyes of lenders or investors even
though it has been cleaned up to the satis-
faction of the regulatory authorities. This
was the defined issue the appraisers had to
address in [it re Paoli R.R. Yard PCB Litiga-
tion'2 as well as in Bixby Ranch v. Spectrol.™
Toward the left of Figure 2, the next
milestone is M2. M2 is significant, because
the time span between M2 and M3 is long
for many properties. Thus the issue be-
comes what diminution exists at the point
at which the contamination is fully charac-
terized and there is an approved and fi-
nanced remediation plan. Even though this
condition is temporary, it still may be of real
consequence to the property owner because
of the length of the remediation period.
Much of our experience and research
has been directed to property at point M2
because this is the first point at which
enough is known about the contamination
to make the valuation exercise practical. If

Remediation

Post-remediation

the property is not already at M2, the only
way it can reasonably be valued is to make
explicit assumptions about what its condi-
tion will be at M2 and value it under these
assumptions. The assumptions will neces-
sarily have to come from qualified techni-
cal and legal experts and their reliability
will influence the usefulness of the value
opinion. An appraiser must recognize,
however, that there is nothing that can (or
should) be done to resolve this dilemma.
Until the contamination is characterized
and the cleanup strategy and its costs are
understood, there is little that can usefully
be said about the effect of the contamina-
tion on the value of the property.

RISK QUANTIFICATION BY MARKET
PARTICIPANTS

As is illustrated in Figure 1, the valuation
of a contaminated property depends on es-
timates of direct costs combined with ad-
justments for the risks perceived by market
participants. Quantification of appropriate
risk adjustments in light of particular, site-
specific fact patterns is typically the most
challenging part of the valuation problem.
Risk analysis and quantification must
begin with the perceptions of market par-
ticipants. The three classes of market par-
ticipants are users, lenders, and equity in-
vestors. Research on the perceptions and
reactions of these participants can provide
great understanding of the range and type
of market response to the changes in the
risk characteristics of real property caused
by the presence of contamination or haz-
ard. Unfortunately, there is a dearth of such

12. Paoli Railroad Yard v. Brown, M. et al. 811F. Supp. 1071 (E.D. Penn. 1992).
13. Bixby Ranch Co. v. Spectrol Electronics, ¢t al. Case No. BC052566 (Los Angeles County Superior Court, Dec. 13, 1993).
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information available to appraisers. A few
lender surveys have been published in The
Appraisal Journal and Environmental Watch
to date. There is even less information
available on equity investor requirements.

Market response to contamination for
mortgage investors takes the form of ad-
justments in the risk guidelines for loan
decisions and, to a lesser extent, changes in
underwriting standards and requirements.
For equity investors, market response in-
cludes adjustments to the yield, or return,
requirements necessary to compensate for
the increased risk associated with the con-
tamination or hazard. User concerns are
treated as direct costs rather than as factors
influencing the cost of capital. For exam-
ple, if health concerns are associated with
the property, users will only be willing to
offer a below-market rent. This will then
be reflected in the cash flows associated
with the property rather than the capital-
ization rate. As previously noted, these re-
sponses vary significantly over the cycle of
discovery, characterization, remediation,
and closure.

Further, market responses and percep-
tions are likely to change over time as mar-
ket participants become more familiar with
the nature and effects of environmental
contamination. The truism that risk varies
inversely with knowledge and information
has several applications here. A new or rel-
atively unknown risk is likely to produce a
stronger compensating reaction that may
diminish as experience is gained over time.
This would be the case with asbestos,
which initially elicited strong adverse reac-
tions by market participants. Subsequently,
as greater familiarity was gained, lender
and investor concerns subsided.

Lender perceptions

Most real estate investments are leveraged
in that they have both debt and equity
components. The first set of market partici-
pants to be examined are lenders. Lenders
control a substantial share of the capital
necessary for real estate transactions, and
their perceptions are important influences
on value and marketability. Although
somewhat dated, three surveys, appearing
in the publications of the Appraisal Insti-

tute, provide insight into lender percep-
tions and response to the presence of con-
tamination. The findings of these surveys
are reviewed and supplemented by more
recent information that we have collected
as part of our ongoing research in this field.

One such survey was conducted in
1991 by Mundy & Associates, and ap-
peared in Environmental Watch in 1992.'4
Highlights of this survey include an in-
crease in the number of institutions with
formal policies on contaminated property,
up from a reported 41% in 1987 to 88% in
1991; a modest increase in the likelihood of
making a loan on a contaminated property
with an indemnification agreement; and a
majority of lenders indicating that they
would not loan on a previously contami-
nated site that had been “certified clean.”
More specifically, only 4% of those sur-
veyed indicated that the likelihood of mak-
ing a loan would increase significantly
with an indemnification while 29% said
that it would have no effect. As to a for-
merly contaminated property that was cer-
tified clean, only 8% would be likely to
make a loan, while 46% would be unlikely
to loan and one-third would deny the loan.

A somewhat earlier survey was con-
ducted in 1990 by Patricia and John Healy,
as reported in The Appraisal Journal."® Re-
sults from this survey appear to differ from
the 1991 Mundy findings. The Healys
found that almost 50% of the lenders did
not believe there was any diminution in
value for previously contaminated prop-
erty that had been cleaned up. Only 19%
perceived any stigma effect on previously
contaminated property. In addition, the
Healy survey gauged reaction to specific
environmental issues. Of seven specific en-
vironmental issues or conditions, lenders
would be most likely (61%) to make loans
on property with underground storage
tanks, and least likely (38%) to loan on
property with unencapsulated asbestos.
Forty percent would loan on property in
the process of being remediated. Eighty-
four percent would loan on previously con-
taminated property. This contrasts with 8%
in the 1991 Mundy survey. Overall, 52% of
the lenders would loan on property with
one of the environmental problems.

14. Mundy & Associates, “Lender Concern Increases, Surveys Find; EPA Rule No Cure-all,” Environntental Watch (Summer

1992): 2.

15. Patricia R. Healy and John J. Healy, Jr., “Lenders’ Perspectives on Environmental Issues,” The Appraisal Journal (July 1992):

394-398,
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More in response
to the excesses of
the 1980s than to
environmental
concerns, there is
now less reliance
on real property
value as collateral
and more
emphasis on the
creditworthiness
of the borrower
and the
borrower’s

business.
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The Healy survey also presented likely
adjustments to the lenders’ underwriting
standards to reflect the increased risk of the
contamination. The most frequently men-
tioned adjustment would be to require ad-
ditional indemnification, followed by per-
sonal guarantees, adjustments to the
loan-to-value ratio (LTVR), and increases in
interest rates. Increases in interest rates
were mentioned by only 21% of those sur-
veyed, compared to 66% for indemnifica-
tions. This differs from the 1991 Mundy
survey, which showed that only 4% would
be more likely to lend with additional in-
demnifications.

Mundy presented an updated survey,
conducted in 1992, which also addressed
the adjustments made by lenders in their
credit underwriting standards to compen-
sate for the increased risk associated with
contamination.'® For lenders who would fi-
nance an environmentally impaired prop-
erty, the most frequent adjustment was to
the LTVR (25% to 32%, depending on the
circumstances), followed by changes in
loan term (14% to 23%) and lastly, by inter-
est rate increases (14% to 20%). The Healy
survey found that 46% would adjust LTVR,
and 21% would change the interest rate.
The 1992 Mundy survey also found that
53% of the lenders indicated that few to no
loans were denied solely because of con-
cern with the property’s contamination. As
noted, the Healy survey found that 52% of
their lenders would loan on property with
current or previous contamination.

Although these surveys can provide
useful insights with respect to lender per-
ceptions, it is difficult to make generaliza-
tions about the mortgageability of contami-
nated property. Rather, carefully selected
senior lenders have to be given facts about
a specific site in a specific location at a spe-
cific time to obtain more reliable responses.
In our practice, we typically conduct a sur-
vey of lenders active in the local market for
the subject property. In these fact-specific
surveys, we present relevant information
concerning the property and its condition
to solicit more definitive lender perceptions
regarding mortgageability and underwrit-
ing criteria.

One trend involves the generally
changing nature of real estate lending. Per-
haps more in response to the excesses of

the 1980s than to environmental concerns,
there is less reliance on real property value
as collateral and more emphasis on the
creditworthiness of the borrower or the
borrower’s business. Nearly all of our
lender interviews have elicited this re-
sponse concerning the mortgageability of
an environmentally impaired property. In
other words, the lenders would be willing
to loan on such a property on the strength
of the borrower’s credit. This general find-
ing would apply to lending on uncontami-
nated commercial and industrial property
in the 1990s. Skittish lenders now look be-
yond the value of the real property, even
when making loans collateralized by the
real estate.

Thus, it is not surprising to find that
additional indemnifications and personal
guarantees are among the first responses
by lenders when questioned about contam-
inated property. As noted, the Healy sur-
vey found these to be the most frequently
mentioned underwriting adjustments, with
66% of their lenders requiring additional
indemnifications and 60% requiring per-
sonal guarantees.

We have also found significant varia-
tions in lender perceptions by location. For
example, a series of lender surveys solicit-
ing reactions to contaminated property in
central California found only minimal con-
cern and reluctance to loan on contami-
nated and industrial property, provided the
cleanup liability was clearly assigned in a
way that would not interfere with debt ser-
vice. Further, there was no indication that
loans on these properties would have any
different characteristics (e.g., LTVR, interest
rate, amortization period) than loans on
otherwise comparable but uncontaminated
property. We attribute this response to the
fact that many of the properties in this area
are affected by regional groundwater con-
tamination, and lenders there have become
desensitized to this condition.

On the other hand, surveys of lenders
involving industrial property in New Jer-
sey produced much different responses
even though, arguable, subsurface contam-
ination may also be prevalent in the indus-
trial areas there. Lenders active in New Jer-
sey are concerned with the state’s strict
environmental regulations and laws.
Through a number of interviews with these

16. Victoria Adams and Bill Mundy, “Attitudes and Policies of Lending Institutions toward Environmental Impairment,” Enoi-

ronmental Watch (Winter 1993):2—4.
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lenders, we have been unable to find one
that would loan on a property with an en-
vironmental problem that was not fully
characterized with an approved remedia-
tion plan in compliance with state regula-
tions. In addition, approximately three-
quarters of the lenders were reluctant to
loan on property that was not fully remedi-
ated with a closure letter from the New Jer-
sey Department of Environmental Protec-
tion. For those indicating the possibility of
a loan on a pre-remediated property with
an approved cleanup plan, the most likely
change to the underwriting standards
would be an adjustment in the LTVR.
Amortization period and interest rate
would be least likely to change. Indeed, in
most of our recent interviews in New Jer-
sey and elsewhere, lenders have indicated
that their decision focuses on whether or
not to finance rather than what rate or term
to apply to the loan.

Equity investor perceptions

The second key set of market participants
are the equity investors in contaminated
properties. Many sales of these properties
have involved the assumption of an equity
interest without complete knowledge of
the extent and nature of the contamination.
These sales characterize the early transac-
tions involving such properties. An unwit-
ting buyer or an investor with largely in-
complete information would not provide a
sufficient basis for an analysis of market-
based equity requirements and, by exten-
sion, the property’s market value, by most
definitions. In addition, the extraction of
equity investor requirements from sales of
contaminated properties is complicated by
the numerous additional elements in these
properties that are not typically present in
market transactions involving uncontami-
nated properties. This is also, in part, the
reason for the limited applicability of the
sales comparison approach in the valuation
of contaminated properties.

Fortunately, another type of equity par-
ticipant in this market has recently
emerged. These participants seek out con-
taminated properties for purchase, subse-
quent remediation, and resale. These eq-
uity investors have a high degree of
specialized knowledge and expertise in the
characterization and remediation of con-
taminated properties. They frequently
team with environmental engineers and at-
torneys to analyze the nature, extent, and

likely cleanup of the contamination. The in-
vestors frequently coordinate the engi-
neers, remediation experts, and attorneys
and subsequently resell the remediated, or
clean, property. As such, these investors be-
gin to assume the entrepreneurial role of
developers or redevelopers.

Other characteristics of these investors
are their diversification over a number of
properties and the pooling of equity funds.
The investment in contaminated properties
through these sources typically consists of
a pool of equity funds with managers hav-
ing experience and specialization in the
characterization and remediation of envi-
ronmental problems. These pooled funds
are then diversified over a group of proper-
ties. The investment return requirements
would then reflect the diversification to
some extent. The important point, though,
is that these investors have the skills to
more accurately define the contamination
risks before cleanup, and maintain their
position through remediation until the sub-
sequent resale. Thus, their return is real-
ized largely through reversion and the in-
creased value following remediation and
cleanup.

Our ongoing research on contaminated
property includes frequent interviews with
equity investors, including those described
here. These interviews and surveys are de-
signed to solicit information necessary to
determine the range of equity yield re-
quirements and risk premiums associated
with contaminated properties. As seen in
the next section, this information can pro-
vide a basis for calculating the risk-
adjusted capitalization rates for valuing
these properties.

Since contaminated properties have
diverse characteristics affecting risk and
value, we have used a set of benchmark
characteristics in our interviews. Adjust-
ments can then be made for the specifics of
individual sites. The benchmark contami-
nated property is at point M2 in Figure 2.
It is just before remediation, with full char-
acterization of the type and extent of the
contamination and with defined remedia-
tion costs and timing. Included in the
property description are the following
characteristics:

* Older industrial property with typical
deferred maintenance

* Location in stable neighborhood area/
industrial district

Chalmers/Jackson: Risk Factors in the Appraisal of Contaminated Property

51



Appraising
contaminated
properties and
estimating the
diminution in
value caused by
effects of the
impairment are
most clearly and
directly
accomplished
through an
income
capitalization
approach
employing a
mortgage-equity
analysis.
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e Otherwise stable market conditions
with modest appreciation

e Contamination of heavy metals; con-
veyance is soils

* No off-site impacts, full characteriza-
tion

* Strong state regulatory framework, ap-
proved remediation plan

* Remediation not yet begun; once be-
gun will have minimal impact on cur-
rent use of property

e Cost and timing/duration of remedia-
tion effort clearly specified

¢ Indemnification by potentially respon-
sible party (PRP) responsible for con-
tamination

¢ Financing for remediation effort in
place

The results of our interviews and re-
search thus far indicate overall equity yield
requirements of as much as 30% or more
for a serious contamination problem rela-
tive to the unimpaired value of the prop-
erty, and with less than “bullet-proof” in-
demnifications. For properties with a small
and well-defined problem, together with
strong indemnifications, the equity yield
would be substantially lower.

Another measure of the increased risk
resulting from contamination is the incre-
mental premium, or increase in yield, over
the equity requirement, or return expecta-
tions, for an otherwise similar property as
if uncontaminated. Our research indicates
that premiums for contaminated proper-
ties, with risk characteristics similar to
those described previously, can range up to
15% or higher. For example, a market eq-
uity yield rate (Y,) of 17% without contami-
nation could translate into a risk-adjusted
equity yield rate (adj. Y,) of as much as 32%
or more.

The risk premiums and the overall
yield requirements would increase to vary-
ing degrees with the elimination of one or
more of the benchmark characteristics, in-
cluding a lack of full characterization, the
loss of indemnifications, other types of con-
veyances such as groundwater, a high
probability of off-site impacts, the in-
creased likelihood of impacts on current
use during remediation, a weak or uncer-
tain state regulatory framework, and other
elements. Some of the investors also indi-

cated that the contamination-related risk
premium would be affected by noncontam-
ination-related characteristics such as mar-
ket conditions and other elements.

RISK ELEMENTS IN MORTGAGE-
EQUITY ANALYSIS

Overview of mortgage-equity analysis
The appraisal of contaminated properties
and the estimation of the diminution in
value caused by effects of the impairment is
most clearly and directly accomplished
through an income capitalization approach
that employs a mortgage-equity analysis.
Mortgage-equity analysis is well accepted
in appraisal methodology, as it explicitly
considers the effects of mortgage and eq-
uity interests in the income capitalization
process. This technique recognizes that real
estate investments are generally a function
of the return and other requirements of
both the lender and the equity investor. The
technique is generally attributed to L. W.
Ellwood, who “was the first to organize, de-
velop, and promulgate the use of mortgage-
equity analysis in yield capitalization for
real property valuation.”!” Following a brief
overview of the technique and formula are
examples of contaminated property valua-
tion and diminution applications.

The general mortgage-equity formula,
also known as the Ellwood equation, has
the form shown below.

Ru = Yr _M(YL +P1 /Sn - Rm) - Dnl/sn
1 + D,] or K-factor

where

R, = Overall capitalization rate
Y, = Equity yield rate
M = Mortgage ratio, or loan-to-value
ratio
P = Percent of loan paid off
1/§, = Sinking fund factor at equity
yield rate
R, = Mortgage capitalization rate, or
mortgage constant
D, = Change in total property value
D, = Change in income
] = J-factor
K = K-factor

This formula calculates the overall rate
on the basis of equity yield requirements

17. Appraisal Institute, The Appraisal of Real Estate, 10th ed, (Chicago: Appraisal Institute, 1992), 515.
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and financing parameters (e.g., loan-to-
value, interest rate, amortization period) as
well as assumptions concerning the antici-
pated changes in property value and in-
come over the projection period. The first
part of the numerator in the formula,
Y-M(Y,+P1S —R)), is referred to as the
basic capitalization rate, and reflects the eq-
uity and mortgage requirements. The basic
rate would equal the overall rate, R , with
level income and no change in property
value. The second part of the numerator
adjusts the basic rate for changes in prop-
erty value, and the denominator adjusts for
anticipated changes in income.® Either a |
or K factor is used, depending on the antic-
ipated pattern of income change.

Application of mortgage-equity analysis
In the framework for analyzing contami-
nated property set forth here, value and
diminution in value have been viewed as a
function of the increased risk associated
with contamination. As explained, diminu-
tion in value due to contamination results
from both increased risk and direct costs
associated with the contamination. The
method presented in this section deals only
with the increased risk dimension. Risk is
always considered by rational investors
and lenders in real estate decisions, and, as
reflected in capitalization rates and under-
writing criteria, directly compensates lend-
ers and investors for the uncertainties asso-
ciated with contamination.

This approach is consistent with guid-
ance from the Appraisal Institute, which
emphasizes that the estimate of the value
of a contaminated property “may not be
measured simply by deducting the typical
remediation cost from the total value as if
‘clean.” The possibility of other changes af-
fecting value, such as a change in highest
and best use, marketability, and stigma
should be considered.”!? The risk-related
value diminution from contamination is a
measure of stigma.

Accordingly, property value diminu-
tion resulting from contamination can be
estimated on the basis of adjustments to
equity and lender requirements. The mort-
gage-equity formula provides an appropri-

18. Ibid., 517-518.

ate framework for making such adjust-
ments. The formula specifically calculates
an overall capitalization rate (R)) on the
basis of equity yield rates (Y,) and financ-
ing (LTVR, interest rate, amortization pe-
riod). As explained in the discussion of
lender and equity investor perceptions,
these are the parameters that vary as a re-
sult of the nature and extent of property
contamination.

The use of the mortgage-equity for-
mula to estimate an appropriate overall
capitalization rate is an application of yield
capitalization. An alternative yield capital-
ization technique is discounted cash flow
(DCF) analysis. In a DCF analysis of the
risk-related property value diminution, the
equity yield and mortgage requirements
would be used to estimate an overall yield
rate (Y,). Future cash flows would then be
discounted at a risk-adjusted Y)) to derive a
present value. The DCF yield capitalization
technique and the mortgage-equity analy-
sis should produce similar results with
consistently applied risk adjustments, and
with similar adjustments for loan amortiza-
tion, property value appreciation, and in-
come change.

The first step in estimating the diminu-
tion in value due to contamination through
the mortgage-equity approach is to estab-
lish “baseline” capitalization rates and val-
ues. These baseline rates should reflect the
value and capitalization parameters for a
property “as if uncontaminated.” These are
sometimes referred to as “unimpaired” es-
timates. In our practice, we frequently rely
on unimpaired value estimates provided
by an experienced local appraiser. The
baseline value could, for example, be de-
veloped through a sales comparison ap-
proach. Baseline capitalization and financ-
ing assumptions would be established
through normal techniques in an income
approach.

Once baseline equity yield and mort-
gage parameters have been established for
the subject as if uncontaminated, the sec-
ond step involves making adjustments to
these parameters to reflect the increased
risk resulting from the contamination. As
explained, these adjustments could include

19. Appraisal Institute, “Guide Note No. 8, Standards of Appraisal Practice (Chicago: Appraisal Institute, 1991); adopted by the
Board of Directors of the Appraisal Institute effective January 1, 1991, and amended January 28, 1994. See also “Advisory
Opinion G-9,” issued by the Appraisal Standards Board on December 8, 1992, with the title, “Responsibility of Appraisers

Concerning Toxic or Hazardous Substance Contamination.”
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TABLE 1

Income Capitalization Rates without Effects of Contamination

Mortgage-Equity Formula
R, = Y,-M(Y,+P1/S,-R)I-D,1/S,
1+ D, Jor K-factor
Mortgage:
Mor LTVR 0.7000 Mortgage or loan-to-value ratio
Y. 0.0930 Mortgage interest rate
Armort. pd. 20 years
Equity:
Y, 0.1700 Equity yield rate
Additional Inputs:
D, 0.1000 Change in value during period
D, 0.1000 Change in income during period
Projection pd. 5 years
Interim Calculations:
P 0.109554 Percent paid off during period
1/8, 0.142564 Sinking fund factor at ¥,
R, 0.110293 Mortgage constant
J 0.4720 Jfactor, Elwood premise
J 0.3379 Jfactor, straight-line premise
K 1.0331 K-factor

Overall Capitalization Rate (R) by Income Pattern

Income Pattern Adj. Factors
Level income N/A
Constant-ratio 1.0331
Ellwood 0.4720
Straight-line 0.3379

Esfimated R, DCR
10.30% 1.33
9.97% 1.29
9.84% 1.27
9.96% 1.29

Note: Debt Coverage Ratio (DCR) =R, [ (MX R, )

a lowered LTVR, an increased interest rate,
a reduced term or amortization period, and
increases in the equity yield rate. The mort-
gage-equity formula explicitly considers all
of these variables. Further, their adjustment
within the formula would translate into an
adjusted overall rate (adj. R ) that reflects
the increased risk associated with the con-
tamination. The adjusted R can then be ap-
plied to the estimated net operating income
(NOI) to derive an estimated value with the
effects of the contamination as well as the
estimated diminution in value.

Moreover, the property’s NOI may also
be reduced as a result of the contamination.
This could occur through decreased occu-
pancy, as tenants are concerned about the
contamination, or through reduced rent
rates, to retain tenants or from any number
of other causes. To the extent that these di-
rect costs vary over time, they would be

most appropriately analyzed in a DCF
framework.

Capitalization rates without effects of
contamination

Table 1 presents estimates of income capi-
talization rates for a hypothetical property
as if uncontaminated. As can be seen, the
general financing parameters include a
70% LTVR, a 9.3% mortgage interest rate,
and a 20-year amortization period. These
assumptions are generally consistent with
data in the National Mortgage Commitment
Survey published by the Appraisal Insti-
tute for industrial property from lender
surveys conducted in December 1994.2
The analysis is based on a five-year projec-
tion. Additional inputs include a 17% eq-
uity yield rate (Y,) and a 10% change in
value and income over the period. These
assumptions result in estimates of the

20. Appraisal Institute, “National Mortgage Commitment Survey,” Appraiser News (February 1995). The survey was conducted

during the first business week of December 1994,
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TABLE 2 Overall Capitalization Rates (R ) by Risk Scenario

Uncontaminated Scenario1 Scenario2 Scenario3 Scenario 4

Risk Parameters Equity
Market equity yield(Y,) 0.1700 0.1700 0.1700 0.1700 0.1700
Risk premium 0.0000 0.0300 0.0700 0.1500 0.1500
Adjusted equity yield 0.1700 0.2000 0.2400 0.3200 0.3200
(adj. ¥)
Mortgage
Loan-to-value ratio (LTVR) 0.7000 0.7000 0.5000 0.5000 0.0000
Income Pattern
Level income 10.30% 11.35% 15.59% 19.87% 30.94%
Constant-ratio 9.97% 10.99% 15.12% 19.32% 30.08%
Ellwood 9.84% 10.86% 14.96% 19.15% 29.81%
S-L change 9.96% 10.99% 156.11% 19.30% 30.06%
Reconciled R, 9.90% 11.00% 15.00% 19.30% 30.00%

overall capitalization rate (R ) that range
from 9.84% to 10.30%, depending on the
anticipated pattern of income change. Ex-
cluding the level income assumption, the
range narrows to 9.84% to 9.97%. This will
be reconciled at 9.90%.

Capitalization rates with effects of
contamination

Table 2 presents the results of a set of paral-
lel analyses with certain adjustments that
reflect the increased risks resulting from
contamination. The first set of adjustments
involves the financing assumptions. As ex-
plained in the discussion of lender percep-
tions, one possible and likely response
from lenders to contaminated property is
to reduce the LTVR from what would be
applied to an otherwise uncontaminated
property. Other financing parameters, such
as the interest rate and amortization pe-
riod, were less likely to change. The other
set of adjustments shown in Table 2 in-
volves increases in the equity yield rate by
various risk premiums. The premiums
shown represent the range noted by equity
investors in contaminated properties. The
actual risk premium applied to a particular
property, though, should reflect the charac-
teristics of that property, and particularly
its stage in the remediation cycle. As the
property moves through discovery, remedi-
ation, and closure, the risk premiums
should decline.

Table 2 depicts capitalization rates cor-
responding to five conditions. The first rep-
resents the risk parameters for the hypo-
thetical property as if uncontaminated.
This was the analysis presented in Table 1.
As can be seen, the equity yield rate (Y)) is
17%, which would be above the overall
yield and the mortgage yield, or an interest

rate of 9.3%. The reconciled overall rate
(R) is 9.90%.

Scenario 1 in Table 2 represents low con-
tamination-related risk adjustments. In this
scenario, Y, is adjusted by a 3% risk pre-
mium. There is no other change to the fi-
nancing parameters for this scenario. The
range of overall rates resulting from these
adjustments to the set of parameters in Table
1 are from 10.86% to 10.99%, excluding the
level income assumption. Reconciling this at
11% indicates an overall rate that is 110 basis
points above the unadjusted R .

Scenario 2 represents an intermediate
risk level, with a 7% equity yield premium
and a reduced LTVR of 50%. As explained,
if a contaminated property is mortgage-
able, the most likely change in the lenders’
underwriting would be to reduce the
LTVR. The resulting range of overall rates
for scenario 2 is from 14% to 15.12%, and
can be reconciled at 15%, or 510 basis
points above the unadjusted R .

The third and fourth risk scenarios cor-
respond to a higher equity yield premium.
In addition, scenario 4 includes the effects
of the loss of debt financing. In these two
scenarios, a premium of 15% is added to
the 17% market Y, for this hypothetical
property to produce an adjusted Y, of 32%.
Scenario 3 retains the lowered LTVR of
50%. The reconciled R, for scenario 3 is
shown in Table 2 to be 19.30%.

Since debt financing is altogether elimi-
nated in scenario 4, resulting overall rates
would be calculated solely on the basis of
the equity requirement. As explained,
lenders frequently view financing deci-
sions for contaminated property on a
yes—no basis. That is, they either accept or
reject the proposed financing, without al-
tering their credit underwriting standards.
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TABLE 3 Property Value Diminution by Risk Scenario

Scenario 1 Scenario2 Scenariod Scenario 4

Risk Parameters Equity
Market equity yield (Y,)
Risk prernium
Adjusted equity yield (ad]. ¥,)

Mortgage
Loan-to-value ratio (LTVR)

Estimated value with contamination
value as if uncontaminated (V)
Overall capitalization rate
without effects of contamination ()
Estimated net operating income (NOI = R, x V)
Adjusted overall capitalization rate
with effects of contamination (adj. R,,)
Value with contamination (V. = (NOI'/ adj. R,))

Property Value Diminution
Diminution amount (V.= V,)
Diminution percent (V.- V) / V)

0.1700 0.1700 0.1700 0.1700
0.0300 0.0700 0.1500 0.1500
0.2000 0.2400 0.3200 0.3200
0.7000 0.5000 0.5000 0.0000

$1.200000 $1,200,000 $1.200,000 51,200,000

9.90% 9.90% 9.90% 9.90%
$118,800 $118.800 $118,800 $118,800

11.00% 156.00% 19.30% 30.00%
§1.080.000  $792.000 $615.544 $396.000

($120,000) (5408,000) ($584.456)  ($804.000)
-10.00% -34.00% -48.70% -67.00%

Thus, the complete loss of financing, rather
than partial financing on a reduced LTVR,
would be a possible lender response. The
combined effect of the increased equity
yield requirement and the loss of financing
in scenario 4 therefore results in a recon-
ciled overall rate of 30%, which is signifi-
cantly higher than the unadjusted R, of
9.90%."

Property value diminution

The foregoing adjustments and assump-
tions can be used in a straightforward man-
ner to estimate the diminution in value of
the hypothetical subject property caused
by the contamination. The diminution in
value illustrated here is from the increased
risk associated with the contamination, and
does not explicitly consider diminution
that would be reflected in reduced operat-
ing income or the direct costs to remediate
the property. The increased risk-related
diminution is frequently referred to as the
stigma effect, as previously explained.

The diminution in value can be esti-
mated with the adjusted overall capitaliza-
tion rates. Assuming the property has a
value as if uncontaminated (V) of $1.2 mil-
lion, the diminution can be estimated as
shown in Table 3. As can be seen, the 9.90%
R, is applied to the V, to estimate an NOI of
$118,800. Dividing this by the adjusted

overall rates with the effects of the contam-
ination results in the estimated values with
the risk-related effects of the contamination
(V) at the bottom of Table 3. The dollar
amount of diminution, then, is simply the
difference between V and V. Also pre-
sented in Table 3 are estimates of the per-
cent value diminution. As can be seen, the
value diminution under risk scenario 1 is
£120,000, or 10% of the assumed uncontam-
inated value of $1,200,000. The risk-related
adjustments in scenario 2 indicate diminu-
tion of $408,000, or 34%. Scenario 4, based
on environmental conditions associated
with the highest risk and with a complete
loss of financing, produces diminution of
$804,000, or 67% of the value as if uncon-
taminated.

OBSERVATIONS ON OUR EMPIRICAL
EXPERIENCE TO DATE

It is appropriate to reflect on the experi-
ences we have gained in studying contami-
nated properties in each of the three critical
stages of the contamination life cycle, as il-
lustrated in Figure 2.

Post-closure (M3 or later)

We start with the post-closure case. This
would be the case of a property in regula-
tory compliance and for which “no further

21. If scenario 4 had been presented in a DCF format, the overall yield rate (¥,) would be equal to the adjusted equity yield rate of
32%. Since property vield rates typically reflect leveraging, with equity yield higher than overall yield, this would suggest
that with no financing, or even a less than market LTVR, the unadjusted equity yield should be reduced without the benefit of
positive leverage. However, this would assume that the equity investor would have a lower risk-adjusted yield requirement
without financing, corresponding to a higher risk scenario, which is clearly counter-intuitive
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action” is mandated. It has generally been
our experience that properties in regula-
tory compliance trade at no apparent dis-
count provided that the closure has been
handled competently, that the responsible
party is identified and continues to be ac-
countable for the historical problem (either
by contract or by statute), and that there is
no economically relevant restriction placed
on the use of utility of the property as a re-
sult of its current condition. In particular,
we find no empirical support for the posi-
tion held in some quarters that an environ-
mental history necessarily implies stigma.

On the contrary, if the history of a
property is well understood, if its historical
problems have been addressed to the satis-
faction of the regulatory authorities, if any
continuing issues associated with the his-
torical problem remain the responsibility of
the seller (or of some other responsible
party), and if the history of the property in
no way interferes with the anticipated use
of the property, we would expect there to
be no stigma associated with the property.
This is not to suggest that post-closure risk
cannot occur. It certainly can, especially if
any of these assumptions are relaxed. Care-
ful examination of site-specific facts would
be required, in any event, before coming to
this conclusion.

Remediation (M2 to M3)

The economics of property valuation dur-
ing this period is the heart of the mortgage-
equity analysis explained earlier. The criti-
cal question is whether, beyond direct
costs, the contamination has affected the
cost of capital available to the property in
the market. That is, are there any effects of
the contamination on the cost or terms un-
der which debt is available or on the cost or
terms of equity.

The threshold question here is the
availability of debt; that is, is the property
mortgageable? If it has lost its mortgage-
ability, the property’s value will depend ex-
clusively on the cost of equity. Further, the
equity will only be available at a consider-
able premium with the overall result of a
substantial diminution in the value of the
property.

On the other hand, if the risks associ-
ated with the contamination are suffi-
ciently small and well defined, there may
be no effect on mortgageability, and the
risk premium required by equity investors
may be sufficiently small that the overall

effect of the contamination on the value of
the property is slight. Although the eco-
nomics of this case are well understood, it
must be noted that the compensability of
these temporary, preclosure damages is
still very much an open legal question.

Preremediation (before M2)

The assumption here is that the contamina-
tion is not yet fully characterized and the
cost of cleanup is not known. It is usually
the case in such a situation that the risks as-
sociated with the property are ill defined
and thus it is not possible to sensibly ad-
dress the issue of the yet-to-be-identified
contamination on the value of the property.

EMERGING TRENDS

We argue here that estimation of cleanup
costs for contaminated property must fall
to qualified environmental engineers,
while the allocation of these costs is princi-
pally in the domain of the legal profession.
Certainly, until the contamination is char-
acterized and the cost of required remedia-
tion is determined, an appraiser cannot
begin to develop an opinion on the impli-
cations of the contamination for the value
of the property.

Once a cleanup strategy is approved
and the responsibility for implementing
that strategy is assigned, an appraiser can
address the question of value diminution.
An appraiser will focus on two questions:
Are there any additional direct costs (be-
yond cleanup) of the contamination that
have to be factored into the analysis? Is the
risk profile of this property changed by its
environmental condition in such a way
that the cost or terms under which capital
will be available to the project will be
changed?

The most remarkable trend of the past
couple of years affecting contaminated
property is the increasingly constructive
position taken by the regulatory authorities
in programs variously referred to as volun-
tary cleanup, or brownfields initiatives.
Brownfields are defined as previously oc-
cupied industrial sites that are contami-
nated or thought likely to be contaminated
and are currently vacant or underused. The
thrust of these efforts is twofold—first, to
explicitly link the standards and methods
to be used in the cleanup with the reuse or
redevelopment of the parcel, and second,
to increase assurances available to non-PRP
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volunteers and to successor owners and
lenders.

This has had the highly desirable re-
sult of making the unique risks associated
with contaminated properties easier to de-
fine and to quantify. But this is precisely
the precondition necessary for the risk to
be transferable (i.e., to be bought and
sold). This quantification of risk is the pre-
condition necessary for contaminated or
previously contaminated properties to re-
gain their marketability. They were not un-
marketable because they had risks—all
real estate has risk—they were unmar-
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ketable because the risk could not be quan-
tified.

As a result of these trends, a new breed
of real estate investor/redeveloper, work-
ing closely with remedial contractors, the
insurance industry, and regulatory authori-
ties, is seizing the opportunity of the mo-
ment—with the result that many previ-
ously underused properties are about to
find new life. This is the good news for so-
ciety at large. The good news for appraisers
is that these transactions provide us with
the objective, market-determined measures
of risk we need to value these properties.



