
APPENDIX 30A

VALUING A LEASE RENEWAL OPTION

Leases often contain a variety of options written explicitly into the lease contract, mod-
ifying the rights and responsibilities that the landlord and tenant would otherwise face.
Some options belong to the tenant, and some to the landlord. In general, it is rather

complicated to quantify fully and rigorously the effect such options have on the value of the
lease to either party. The most sophisticated approach involves the use of financial option
valuation theory (OVT), which you were introduced to in Chapter 27. However, unlike
the case there where the underlying state variable was the asset value as determined in the
property asset market, for lease analysis, typically the underlying state variable is the rent as
determined in the space market. Steve Grenadier and others have developed the application
of OVT to lease valuation.1 However, a less rigorous, more intuitive technique known as deci-
sion tree analysis (DTA) is sometimes used to quantify approximately option values in this
context. In this appendix, we will demonstrate this approach for a simple numerical example
of a tenant’s renewal option.

Consider again the example five-year lease A from section 30.3.2, with a nominal rent of
$20/SF. Recall that we estimated the effective rent of this lease at $15.44 from the landlord’s
perspective, using a discount rate of 7 percent. Now suppose that the lease also grants the
tenant an option to renew after five years, for another five years, at $20/SF. The effect of
this renewal on the effective rent from the landlord’s perspective can be quantified in four
computational steps.

Step 1. Describe the subjective probability distribution of market rents at the time the
option matures, based on current information. In our example, suppose the landlord believes
that at the end of five years (the lease first term expiration date), there is a 50 percent chance
that rents in the relevant space market will be $22/SF, and a 50 percent chance that they will
be $18/SF. This expectation is depicted in a binomial branch diagram in Exhibit 30A-1A.2

Step 2. Quantify the present value of the renewal option under each future scenario.
Assuming the discount rate is still 7 percent, if market rents are $22/SF, then the option to
renew the lease for five years at $20/SF will be worth3

1See, in particular, Grenadier (1995b and 2005), for an elaboration of this approach, which is quite technical. A
broader, less technical treatment that is widely used is in Dixit and Pindyck (1994), with another more recent useful
guide being Trigeorgis (2002). The binomial option model presented in this book in Chapter 27 and Appendix 27 on
the CD can be applied to analyze lease options, only with the modification of making effective rent the underlying
state variable rather than asset price (which has implications for the projected drift rate), and with option values and
leasing decisions based on the market effective rent in each node. Keep in mind that many lease options are “Euro-
pean” in nature. Also bear in mind that lease options “at market rents” are not really “options” in the classical finan-
cial economic sense (for such options would by definition have a value of zero), but are actually “rights of first
refusal” to avoid the “holdup problem” described in the box in section 30.3.
2In general, the trees in DTA can have more than two branches. Each node represents a decision or valuation point,
and the branches going forward in time from each node specify mutually exclusive, exhaustive subsequent states con-
ditional on the node from which they branch. Thus, the probabilities across all branches coming out of each node
must sum to 100 percent, as these are probabilities conditional on the node having been arrived at.
3Some indication of the reasonable expectation of forward short-term interest rates can be obtained from examination
of the yield curve in the bond market, only after accounting for the interest rate risk premium component of the
bond yield. (See the discussion of ARMs in section 17.1.2 of Chapter 17 and the discussion of the yield curve in sec-
tion 19.1.3 of Chapter 19.)
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LPV5 ¼ ð$22� $20Þ þ $22� $20
1:07

þ $22� $20
1:072

þ $22� $20
1:073

þ $22� $20
1:074

¼ $8:77

Note that the landlord loses (and tenant receives) only the difference between the pro-
jected market rent ($22) and the option rent ($20) if the tenant elects to exercise the renewal
option. Also note that as the rent is paid in advance (with no up-front concessions presumed
for a new lease), the exercise of the renewal option has its initial $2 incremental impact at the
end of Year 5 (beginning of Year 6), and so is not discounted in the computation of the Year-5
present value.

On the other hand, if market rents are $18/SF as of the end of Year 5, then the lease
renewal option will be worth nothing, as there would be no point in the tenant renewing at
$20 when she can get a lease for $18 in the then-prevailing market. So the option simply
would not be exercised.

The decision tree representation of the conditional option value as of the end of Year 5
is shown in Exhibit 30A-1B

Step 3. Quantify the risk-adjusted present value today (time 0) of the future option value.
This is done in two steps that can usually be done in either order.4

EXHIBIT 30A-1A
Decision Tree Approach to
Valuing a Lease Renewal
Option: Expected Rental
Market Conditions and
Probabilities for the
Example Lease A

$18/SF

$22/SF

50%

50%

Subjective 
probabilities given 
today’s information:

Market rents on new 
five-year leases, five 
years from now:
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EXHIBIT 30A-1B
Decision Tree Approach to
Valuing a Lease Renewal
Option: Conditional Future
Values and Probabilities in
the Example Lease A

$0.00/SF

$8.77/SF

50%

50%

Subjective 
probabilities given 
today’s information:

Future present value of 
renewal option five years 
from now (conditional):

4The order does not matter because of the distributive property of addition and multiplication: [(0.5)x + (0.5)y]/
(1 + r) = (0.5)x/(1 + r) + (0.5)y/(1 + r).
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Step 3a. Discount each conditional future value back to the present. Normally, a pretty
high opportunity cost of capital (OCC) should be used in this discounting because options
tend to be pretty risky, especially if they are not deeply “in the money” (i.e., almost certain
to be exercised). For example, if existing lease payments are discounted at 7 percent, and
unlevered property cash flows are generally at, say, 9 percent, then future option values
might discount at, say, 15 percent:5

PVð$8:77 in 5 yrs:Þ ¼ $8:77=ð1:15Þ5 ¼ $4:36

PVð$0:0 in 5 yrs:Þ ¼ $0=ð1:15Þ5 ¼ $0

Step 3b. Sum across the possible scenario present values, weighted by their present subjec-
tive probabilities of occurrence. In this case,

ð0:50Þ$4:36þ ð0:50Þ$0 ¼ $2:18

This gives the present value today of the lease renewal option. This is a negative value (or
positive cost) to the landlord, who gives the option to the tenant.

Step 4. Convert the renewal option present value to an impact on effective rent. Using the
annuity formula (for cash flows in advance), a PV of $2.18 equates to a five-year 7 percent
annuity of $0.50 per year:

$0:50 ¼ ð7%Þð$2:18Þ=fð1þ 7%Þ½1� 1=ð1þ 7%Þ5�g
So the impact of the renewal option is to reduce the effective rent of lease A from $15.44 to
$14.94 for the landlord.6
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5Note that the risk in the option will probably change over time as new information arrives relevant to the likelihood
of option exercise. The difficulty of knowing the correct discount rate to employ in this step is a major weakness in
the DTA approach (as compared, for example, to the more rigorous, but much more technical and complex, OVT-
based approach).
6If the option alternatives involve different horizons, then the conversion to annualized values should be done in
Step 2 rather than Step 4.

APPENDIX 30A VALUING A LEASE RENEWAL OPTION 3



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 595
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create press-ready Adobe PDF documents for Cengage Learning books using Distiller 8.0.x.  The resulting PDF will be compatible with Acrobat 8 \(PDF 1.7\) per CL File Preparation and Certification Task Force)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


