
www.appraisalinstitute.org	 Fall	2016	•	The	Appraisal	Journal  311

Peer-Reviewed	Article

Introduction

This article examines the influence of several 
types of understudied elements of comparison on 
commercial real estate transaction prices with a 
goal of developing insight for appraisal practice. 
Specifically, this article analyzes elements of com-
parison describing the who, how, why, context, 
and conditions of the purchase and sale of office 
buildings within large metropolitan markets in 
the United States. This analysis is motivated by a 
gap in the real estate finance, economics, and 
appraisal literature around these types of elements 
of comparison. Additionally, despite the fact that 
commercial appraisers create adjustments for 
these types of elements of comparison (e.g., 1031 
exchanges) for individual valuation assignments, 
such elements are rarely studied or included in 
larger regression-based analyses. 
 In this context, the purpose of this article is to 
both demonstrate the inclusion of who, how, 
why, context, and transaction conditions ele-
ments of comparison variables within a regres-
sion model of commercial real estate transactions 
and to discuss the utility of the findings for 
appraisal practice. This demonstration is opera-
tionalized using a national sample of commercial 

office building sales data describing transactions 
from 2002 to 2011 within the fifty largest US 
metropolitan markets.
 Where several of the elements of sale tested are 
statistically significant predictors of price, the 
results suggest that appraisers might use the coef-
ficient estimates in two ways: empirically and 
qualitatively. For those working in urban areas, 
results can provide a band of empirically estab-
lished estimates for several nationally homoge-
nous elements of comparison. For some variables, 
the high degree of variability or more heteroge-
neous national application of the coefficients 
mutes their quantitative utility. Instead, these 
results could provide qualitative and directional 
signals in the value estimation process.

Relevant Literature Summary

Commercial real estate appraisers traditionally 
employ three methods to estimate the value of 
income-producing properties: the cost approach, 
the income capitalization approach (including 
discounted cash flow and capitalization rate 
methods), and the sales comparison approach.1 
Typically, comparable properties are located in 

The Effects of Conditions 
and Context on Office  
Building Sales, 2002–2011
by	Spenser	J.	Robinson,	DBA,	and	Andrew	R.	Sanderford,	PhD

Abstract
This	article	demonstrates	the	inclusion	of	understudied	elements	of	comparison	in	a	multiple-regression	model	using	a	

national	sample	of	commercial	office	building	sales	from	2002	to	2011.	Where	the	elements	of	comparison	tested	are	

statistically	significant	predictors	of	price,	the	results	suggest	that	practitioners	might	use	the	coefficient	estimates	in	

two	ways—quantitatively	and	qualitatively.	For	valuers	working	in	larger	urban	areas,	nationally	homogenous	results	

can	provide	a	range	of	empirically	established	estimates	for	several	elements	of	comparison.	The	results	also	provide	

qualitative	directional	guidance	for	local	or	regional	elements	of	comparison.

1.	 Appraisal	Institute,	The Appraisal of Real Estate,	14th	ed.	(Chicago:	Appraisal	Institute,	2013).



Peer-Reviewed Article

312		The	Appraisal	Journal	•	Fall	2016		 www.appraisalinstitute.org

the same or similar markets, are of similar size, 
and have as many similar attributes as possible. 
After identifying comparable properties, the 
appraiser formats a grid to normalize for differ-
ences in attributes, and then estimates a value for 
the subject property.2

 Hedonic analysis techniques, including the 
newly applied commercial real estate hedon-
ic-grid regression variant,3 rely on the same fun-
damental ideas. Instead of generating a grid from 
a smaller number of buildings and estimating 
adjustments, hedonic analyses are multi-variate 
regressions. Using a larger sample of properties, 
the researcher can measure the marginal effect of 
various attributes on transaction prices, holding 
all of the other factors constant.4 
 Statistically, hedonic models seek parsimony or 
the smallest number of variables that explain the 
greatest amount of variation in prices. Practically, 
hedonic models also seek precision or to identify 
each of the factors that exerts an influence on 
transaction prices.5 The real estate appraisal and 
finance literature notes that there are significant 
benefits and challenges when using multiple 
regression or mass appraisal techniques to esti-
mate the value of real property assets.6 With 
respect to commercial real estate, these chal-
lenges include the heterogeneity of commercial 
buildings and potential missing variable bias.

 Elements of comparison are characteristics of 
properties and transactions that could influence 
the price for which property is bought or sold.7 
Elements of comparison include terms of the sale, 
property characteristics, transactional context, 
behavioral or motivational factors (conditions of 
sale), and the type of property rights conveyed.8 
While building attributes and property charac-
teristics are nearly always included in commer-
cial appraisal, there are a number of elements, 
including conditions of sale and contextual and 
contract conditions, that are less well under-
stood.9 For example, while several studies have 
examined the price effects of foreclosure status, 
very few have studied the role of triple net leas-
ing on sale prices.10 A number of recent scholarly 
articles discuss the impact of various property or 
condition impacts on sale price;11 however, the 
need for broader scholarship creates opportunity 
for the research presented in this article.
 Critical to the present analysis of understudied 
elements of comparison is new research suggesting 
that more unified capital markets have heavily 
influenced commercial real estate development 
and investment. Specifically, as “real estate man-
agement has become more standardized, cross- 
region property management is now very common 
with the big management companies for institu-
tional investors.”12 With institutional investors 

2.	 Ibid.
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6.	 Neil	Dunse	and	Colin	Jones,	“A	Hedonic	Price	Model	of	Office	Rents,”	Journal of Property Valuation and Investment	16,	no.	3	(1998):	
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8.	 Ibid.

9.	 Steven	R.	Grenadier,	“An	Equilibrium	Analysis	of	Real	Estate”	(working	paper	9475,	National	Bureau	of	Economic	Research	Working	Paper	
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and managers attaining national reach, some 
consistency should be expected in the impacts of 
nationally applicable elements of comparison 
across urban markets.13 For example, the federal 
tax code’s section 1031 like-kind exchange provi-
sions apply uniformly across all US markets.

Data and Methods of Analysis

A sample of office transactions occurring from 
2002 to 2011 was drawn from the CoStar data-
base in order to develop greater understanding of 
the influence of elements in sales, such as condi-
tions of sale, transactional context, and the type 
of property rights conveyed, on the prices paid 
for commercial buildings across the United 
States. Though the data provider used here 
strives to provide the most complete and error-
free information possible, there may be omissions 
or other errors that influence the quality and 
completeness of the analysis. Despite that poten-
tial, CoStar data is widely accepted as applicable 
and valid for academic research.14

 The sample contained information on 26,156 
office building transactions reported during the 
study period. The sample incorporated variables 
measuring traditional elements of comparison for 
buildings, including building class, number of 
floors, location, size (gross square footage), parcel 
size, and building age. The CoStar data also 
included variables related to the office trans-
actions that describe key elements of comparison 
about which there is little research; these are the 
subject of the current study. Exhibit 1 provides 
definitions of elements in the analysis (the inde-
pendent variables). The definitions are those 
found in CoStar’s online Glossary and reflect 
how the study data was coded. For each element 
of comparison in the study, the corresponding 
dummy variable is coded 1 if the condition is 
present and 0 otherwise. 
 Descriptive statistics and frequency analysis for 
the twenty-three independent variables (Exhibit 
2) reveal that significant numbers of transactions 

are associated with each element of comparison. 
Variable frequency primarily ranges from 200 to 
600 transactions. However, two elements (1031 
and tenant purchase) are associated with more 
than 2,300 transactions, and five elements (busi-
ness value, deferred maintenance, ground lease, 
REO, and single tenant) are associated with 
fewer than 50 transactions. Also, 1,903 trans-
actions contain more than one of the elements of 
comparison under study (not counting control 
variables). While the next level of detail, describ-
ing the various combinations of these elements 
of comparison, naturally would be desirable, 
reporting on the 22-factorial (1.12 × 1022) poten-
tial combinations is untenable. 
 In the analysis, the Pearson correlations, vari-
ance inflation tests, and other tests for multi-
collinearity all show no statistically significant 
concerns. To further assess distributions for all 
elements of comparison variables, a princi-
pal-component analysis was conducted to reduce 
the number of potential predictors and check for 
comparable vectors. The results indicate no 
meaningful reductions could be made or signifi-
cant overlap between the elements of compari-
son studied. 
 Following the factor analysis, a simple ordinary 
least squares (OLS) regression model framework 
was used to estimate the marginal influence or 
effect of each of the elements of comparison on 
the office buildings in the sample. The OLS 
models use the traditional logarithmic transfor-
mation of the dependent variable, here the sale 
price of each office building. The specific ele-
ments of comparison and individual submarket 
area dummy variables, based on CoStar clusters, 
are then included as independent variables 
(bnxn) with an error term () to reduce the noise 
from unaccounted for factors. Time is accounted 
for by including year as a dummy variable. Stan-
dard property-level control variables are included 
as shown in Exhibit 3.

ln(SalePrice) = b0 + b1x1 + … + bkxk + 

13.	Spenser	Robinson,	Robert	A.	Simons,	Eunkyu	Lee,	and	Andrew	Kern,	“Demand	for	Green	Buildings:	Office	Tenants’	Stated	Willingness	 

to	Pay	for	Green	Features,”	Journal of Real Estate Research	(forthcoming).

14.	Spenser	J.	Robinson,	and	Andrew	R.	Sanderford,	“Green	Buildings:	Similar	to	Other	Premium	Buildings?”	Journal of Real Estate Finance  

and Economics	52,	no.	2	(February	2016):	99–116;	Robert	H.	Edelstein	and	Peng	Liu,	“The	Economics	of	Commercial	Real	Estate	

Preleasing,”	Journal of Real Estate Finance and Economics	(2015):	1–18;	Jonathan	W.	Wiley,	Yu	Liu,	Donashin	Kim,	and	Thomas	Springer,	

“The	Commercial	Office	Market	and	the	Markup	for	Full	Service	Leases,”	Journal of Real Estate Research	36,	no.	3	(2014):	319–340.
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Element Definition

1031 The	Internal	Revenue	Code	Section	1031	provides	that	no	gain	or	loss	will	be	recognized	(taxed)	on	

the	exchange	of	any	type	of	business	use	or	investment	property	for	any	other	business	use	or	invest-

ment	property.	[To	the	best	of	the	authors’	knowledge	this	tag	includes	buyer	1031	exchanges	only.]

Assemblage A	purchase	of	two	or	more	parcels,	typically	contiguous,	by	one	property	owner	to	make	one	large	

parcel	for	a	particular	project	and	this	transaction	is	one	of	many	purchases	that	have	or	will	take	place.

Build to Suit Improvements	that	have	been	constructed	to	the	specific	desires	and	specifications	of	a	particular	

owner	or	tenant	(Custom	Building).	Renovations	are	not	considered	“Build	to	Suit”.

Business Value A	transaction	in	which	the	buyer	purchases	both	the	real	estate	and	the	business	concern	from	the	

seller.	In	this	case	it	is	important	to	find	out	if	a	price	was	established	for	the	value	of	the	real	estate	

alone,	and/or	if	the	sale	price	includes	the	business.

Condo Conversion Transforming	the	use	or	ownership	of	property,	generally	income-producing	real	estate,	e.g.,	

converting	apartments	into	condominiums.

Contamination A	man-made	environmental	or	contamination	issue	affecting	the	building.

Deed Restriction A	specific	condition	in	a	deed	that	contains	restrictions	that	limit	the	use	of	the	property	in	some	way.

Deferred  
Maintenance

Routine	property	upkeep	that	has	been	neglected	and	repairs	or	replacement	is	needed	to	the	

existing	structure.

Distressed Sale The	sale	of	property	under	some	form	of	undue	stress,	or	distress	outside	the	control	of	the	owner,	

such	as	pending	foreclosure,	bankruptcy,	or	death	of	a	partner,	that	results	in	a	sale	price	that	does	

not	reflect	its	market	value.

Ground Lease A	lease	agreement	where	the	landowner	(lessor)	agrees	to	lease	their	land	for	a	set	period	of	time.	

The	lease	term	is	typically	at	least	20	years,	with	many	being	99	years	in	length.

High Vacancy A	sale	of	a	property	that	had	a	high	vacancy	where	absorption	will	be	an	issue	for	the	buyer	and	the	

market	value	was	affected.	High	Vacancy	thresholds	may	vary	by	property	types,	but	generally	will	be	

above	50%.

Historical The	declaration	of	a	property	as	having	special	historical	significance,	and	possibly	imposing	

restrictions	on	its	use	or	ability	to	redevelop	the	property	in	the	future.

Investor NNN A	lease	in	which	the	tenant	is	responsible	for	all	expenses	associated	with	their	proportional	share	of	

occupancy	of	the	building.

Land Contract A	purchase	agreement	whereby	a	property	is	used	and	paid	for	in	installments,	with	the	deed	

transferring	upon	full	payment	being	satisfied.	Also	commonly	called	a	conditional	sales	contract,	

installment	sales	contract	or	real	property	sales	contract.

Option Sale Executing	a	right	granted	under	a	real	estate	agreement	(not	a	lease)	in	which	the	buyer	had	an	

option	to	purchase	the	property	and	is	now	exercising	that	option.	[For	this	code,	the	option	must	be	

within	three	years	or	it	is	considered	a	non-market	transaction.]

Partial Interest The	documentary	transfer	tax	affixed	to	the	deed	is	computed	on	the	full	value	of	the	property	

conveyed	less	the	value	of	liens	and	encumbrances	remaining	at	time	of	sale.

Redevelopment Redevelopment	is	the	process	of	converting	a	property	to	its	Highest	and	Best	Use.	This	often	requires	

the	demolition	of	the	existing	improvements	and	construction	of	new	improvements	on	the	site.

Exhibit 1   Elements of Sale Definitions

CONTINUED	>	
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 Using this specification, two iterations of the 
model were tested. Model 1 tested only the basic 
building attributes—referred to in this context as 
control variables. Model 1 established a baseline 
for expectations about the standard variable 
effects and explanatory power. Model 2 included 
both the control variables and all of the elements 
of sale variables. Both goodness of fit (adjusted 
r-squared) and appropriateness of fit (F-statistic) 
metrics demonstrated marginal improvement in 
results from Model 1 to Model 2. Some property 
records did not include every variable and total 
testable N was reduced to 24,588. Where adjusted 
r-squared measures the proportion of variation 
explained by each model, F-statistics measure 
how appropriately a model fits the data. In the 
case of each metric, the greater the score, the 
more optimally the model performs as a demon-
stration for including these types of variables. 

Results and Discussion

General Results
The results from Model 2 indicate nearly two-
thirds of the variables of interest (elements of 
sale variables added to Model 1) were significant 
predictors of transaction prices (in two-tailed 
significance tests) of US office buildings during 
the period 2002–2011. In and of itself, this is a 
significant finding for commercial real estate 
appraisal practice. Though the adjusted r-squared 
only grew from 0.808 to 0.815, the small improve-
ment suggests that, holding all other factors con-
stant, many of the new variables separately had 
statistically significant marginal effects on office 
building sale prices and helped to explain more 
variation in transaction prices than the tradi-
tional control variables did on their own. Fur-
ther, comparison of the F-statistics reveals that 

Exhibit 1  (continued )

REO Real	Estate	Owned.	A	sale	in	which	a	lender,	either	institutional	or	private	is	selling	a	property	that	

they	had	taken	back	through	foreclosure.

Sale Leaseback The	sale	of	a	property	by	its	owner	to	another	party	and	the	subsequent	leasing	back	of	the	property	

by	the	seller.

Shell Condition A	new	building	delivered	to	the	market	without	tenant	improvements.	There	are	many	different	types	

of	"shell"	definitions	depending	on	the	particular	market	(i.e.,	warm	shell,	cold	shell).

Short Sale When	a	sale	price	is	less	than	the	amount	owed	to	the	lender	and	the	lender	accepts	this	amount	as	

full	payment	of	the	loan.	Those	funds	not	repaid	to	the	lender	will	be	written	off.

Single Tenant A	building	occupied	by	one	tenant	only.	If	an	entire	building	is	available	for	lease	with	a	future	

availability	date,	or	if	one	company	leases	a	vacant	building,	then	it	is	single-tenanted.

Tenant Purchase A	situation	where	a	lessee	(tenant)	purchases	the	property	from	the	lessor	(landlord).	Buyer	may	be	a	

single	tenant	or	a	tenant	in	a	multi-tenant	property.

Energy Star ENERGY	STAR	is	a	joint	program	of	the	US	Environmental	Protection	Agency	and	the	US	Department	

of	Energy	helping	us	all	save	money	and	protect	the	environment	through	energy-efficient	products	

and	practices.	See	http://www.energystar.gov.

LEED The	Leadership	in	Energy	and	Environmental	Design	(LEED)	Green	Building	Rating	System™	

encourages	and	accelerates	global	adoption	of	sustainable	green	building	and	development	practices	

through	the	creation	and	implementation	of	universally	understood	and	accepted	tools	and	

performance	criteria.	See	http://www.usgbc.org/.

Note:	This	table	provides	definitions	for	each	element	of	sale	used	in	this	analysis.	Since	the	data	is	provided	by	CoStar,	all	definitions	presented	

are	based	on	those	provided	in	the	CoStar	Glossary;	see	the	online	Glossary	for	unabridged	definitions.	While	some	practical	definitions	may	

differ,	these	definitions	show	how	the	data	is	coded.	In	all	instances,	the	corresponding	dummy	variable	is	coded	1	if	the	condition	is	present	

and	0	otherwise.	

Source:	CoStar	Glossary,	http://www.costar.com/about/costar-glossary.

Element Definition
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Model 2 was a marginally more appropriate fit to 
the data than Model 1. As the F-statistics were 
rather similar, the small (and significant) mar-
ginal improvement from Model 1 to Model 2 
suggests that the additional variables of inter-

est—the elements of sale—create improved 
model fit and added econometric utility. 
 Combined, these findings indicate that, when 
estimating sale prices for commercial buildings 
using hedonic models, commercial real estate 
appraisers may benefit from including similar 
types of variables in their work where appropriate 
and where the data is available. Additionally, 
these findings may have application for appraisal 
practice beyond the nominal coefficients of sig-
nificant variables in the models.
 The clear significance of many variables and 
marginal gain in predictive capability of Model 2 
helps to illustrate important findings for practi-
cal application. In a standard log-linear model 
such as this, the practical impact of the coeffi-
cients can be approximated as percentage adjust-
ments; more exact elasticities can be estimated 
through a log transformation (exp(x)−1). The 
coefficient values can be interpreted practically 
as indicating that for every one-unit change in 
the independent variable “X” there is a “Y”% 
change in the transaction value, which is the 
dependent variable.
 To better understand the impact of the ele-
ments of comparison analyzed here, they are 
divided into five broad categories: mode of sale/
investment type, negative property issues, 
tenant-related issues, fee simple restrictions, and 
intended use/historical.15 Qualitatively, this 
helps prioritize data collection. For example, all 
of the mode of sale variables are significant pre-
dictors of prices, which suggests that there is 
value in understanding and documenting ele-
ments of sale like these when possible. Con-
versely, few of the intended use variables are 
significant predictors, which suggests that these 
variables provide little incremental value and 
should only be included on an as-needed basis. 
 Second, evidence from prior research supports 
the consistency of some effects related to the 
national reach and management styles of institu-
tional investors.16 As such, it appears that signif-
icant independent variables could be further 
categorized into two additional groups: those 

Exhibit 2   Elements of Sale: Frequencies and  
Descriptive Statistics

Variable Frequency

Size  

(mean)

Sale Price ($) 

(mean)

1031 2,377 53,262 10,627,057

Assemblage 119 42,712 6,871,910

Build	to	Suit 89 61,273 10,462,226

Business	Value 19 80,665 15,115,024

Condo	Conversion 473 93,539 16,538,614

Contamination 230 67,567 3,571,250

Deed	Restriction 86 70,550 4,669,536

Deferred	Maintenance 35 61,426 7,075,406

Distressed	Sale 110 114,706 25,548,915

Ground	Lease 14 209,733 49,541,180

High	Vacancy 523 121,873 14,792,849

Historical 165 106,697 21,366,765

Investor	NNN 278 94,618 17,388,033

Land	Contract 308 20,388 1,080,024

Option	Sale 70 91,444 15,528,564

Partial	Interest 696 365,185 90,174,527

Redevelopment 600 92,901 9,207,663

REO 41 69,139 8,816,546

Sale	Leaseback 167 111,176 23,527,277

Shell	Condition 630 49,590 6,059,326

Short	Sale 193 66,869 15,227,682

Single	Tenant 31 49,394 7,660,173

Tenant	Purchase 4,726 61,391 12,379,002

Sample 26,156 70,045 12,930,710

15.	The	authors	recognize	a	number	of	groupings	are	possible,	and	these	include	qualitative	judgments	on	the	part	of	the	authors;	however,	

the	groupings	presented	here	are	reasonable	and	meaningful	to	begin	a	discussion.

16.	Masaki	Mori,	“Information	Diffusion	in	the	US	Real	Estate	Investment	Trust	Market,”	Journal of Real Estate Finance and Economics	51,	 

no.	2	(August	2015):	190–214;	James	D.	Shilling,	C.	F.	Sirmans,	and	Barrett	A.	Slade,	“Who	Says	There	Is	a	High	Consensus	Among	

Analysts	when	Market	Uncertainty	is	High?	Some	New	Evidence	from	the	Commercial	Real	Estate	Market,”	Journal of Real Estate Finance 

and Economics	47,	no.	4	(November	2013):	688–718.



The Effects of Conditions and Context on Office Building Sales, 2002–2011

www.appraisalinstitute.org	 Fall	2016	•	The	Appraisal	Journal  317

with homogeneous or national effects and those 
with heterogeneous, regional, or directional 
effects. Empirically and qualitatively, this dis-
tinction suggests that for appraisers working in 
the largest metropolitan markets some elements 
of comparison (e.g., 1031 exchanges) are likely 
to vary price by similar amounts—roughly the 
same proportion as the capital gains tax on sale. 
As this is national tax policy, adjustment results 
in many places are likely to fall into the 90% 
confidence interval for this variable.
 For those factors that are non-national and 
market or transaction dependent in their effect 
(e.g., partial interests), the coefficients provide 
limited, if any, empirical guidance. Variables in 
this category—which includes option sales, 
deferred maintenance, contamination, deed 
restrictions, and partial interests—contain too 
much variance within the sale condition to be 
considered a reliable estimate. For example, 
deferred maintenance could vary from an out-
dated HVAC to a garden apartment with dry rot 
on most of the foundation. As such, these esti-
mates should be considered directional and the 
scale of the coefficient can offer some qualitative 
guidance in the value estimation process.
 The 90% confidence intervals show the range 
in which an estimate is statistically likely to fall. 
For example, a 1031 exchange, considered a 
nationally homogenous variable, is 90% likely to 
fall between 0.124 and 0.158 (0.141 +/− 0.017). 
In terms of percentage impact, it could be inter-
preted as 13.2% (exp(0.124)−1) to 17.1% 
(exp(0.158)−1).

Specific Results by Cluster
This section examines detailed results from the 
regressions and provides potential explanations 
for the coefficients. The explanations are largely 
based in the literature.17 The explanations are 
not intended to be exhaustive, and the reader 
may be able to add additional hypotheses.

Mode of Sale/Investment Type. Half of the fac-
tors in the mode of sale/investment-type cluster 
appear likely to have more homogenous effects on 
commercial real estate transactions. For example, 
the “up-leg” or purchase component of a 1031 

exchange investment suggests prospective pur-
chasers tend to pay 14.1% more for office build-
ings to avoid paying taxes, and the price premium 
is approximate to capital gains taxes in a number 
of the sample years. Sales involving an investor 
NNN property and a sale-leaseback show 28% 
and 15.9% premiums, respectively. These two 
investments are generally considered low to no 
management and often attract investors without 

Control Variable Definition

Lnsize Log	transformation	of	gross	square	footage

Lnage Log	transformation	of	building	age	in	years

Lnage2 Log	transformation	of	building	age	in	years	squared

Stories Number	of	stories	in	building

A	Class 1	if	building	classified	as	class	A,	0	if	otherwise

B	Class 1	if	building	classified	as	class	B,	0	if	otherwise

Lnland Log	transformation	of	total	parcel	square	footage

Amenity 1	if	building	has	specific	amenities	tracked	by	CoStar,*	 

0	if	otherwise

Energy	Star 1	if	building	is	Energy	Start	certified,	0	if	otherwise

LEED 1	if	building	is	LEED	certified,	0	if	otherwise

Energy	Star	+	LEED 1	if	building	is	both	Energy	Star	and	LEED	certified,	 

0	if	otherwise

Year	2002 1	if	year	=	2002,	0	if	otherwise

Year	2003 1	if	year	=	2003,	0	if	otherwise

Year	2004 1	if	year	=	2004,	0	if	otherwise

Year	2005 1	if	year	=	2005,	0	if	otherwise

Year	2006 1	if	year	=	2006,	0	if	otherwise

Year	2007 1	if	year	=	2007,	0	if	otherwise

Year	2008 1	if	year	=	2008,	0	if	otherwise

Year	2009 1	if	year	=	2009,	0	if	otherwise

Year	2010 1	if	year	=	2010,	0	if	otherwise

Year	2011 1	if	year	=	2011,	0	if	otherwise

*The	CoStar	Glossary	defines	amenities	as	“special	 characteristics	 that	can	enhance	a	property's	

appeal;”	examples	include	atriums,	day	care,	restaurants,	and	ponds.	For	the	full	list	of	characteris-

tics	classified	as	amenities	see	http://www.costar.com/about/costar-glossary

Exhibit 3   Definitions of Property Control Variables

17.	Robinson	and	Sanderford,	“Hedonic	Models	and	the	Inclusion	of	Conditions	of	Sale	in	Commercial	Real	Estate	Transactions”;	in	some	cases	

they	are	also	based	on	practitioner/author	background.
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Variable Model 1 t-Stat Model 2 t-Stat

1031 0.141*** (13.642)

Assemblage 0.107* (1.612)

Build	to	Suit 0.230*** (3.879)

Business	Value 0.18 (1.252)

Condo	Conversion 0.051 (0.919)

Contamination -0.266** (-2.006)

Deed	Restriction -0.102 (-0.667)

Deferred	Maintenance -0.212*** (-7.255)

Distressed	Sale -0.269*** (-6.538)

Ground	Lease -0.055 (-1.149)

High	Vacancy -0.140*** (-5.131)

Historical 0.111* (1.504)

Investor	NNN 0.280*** (14.886)

Land	Contract -0.145* (-1.526)

Option	Sale 0.093** (1.882)

Partial	Interest -0.688*** (-7.612)

Redevelopment 0.032 (0.561)

REO -0.361*** (-9.307)

Sale	Leaseback 0.159*** (7.307)

Shell	Condition -0.176*** (-2.409)

Short	Sale -0.179** (-1.894)

Single	Tenant 0.059*** (5.954)

Tenant	Purchase 0.132*** (5.494)

Energy	Star 0.241*** (12.466) 0.247*** (13.043)

LEED 0.174*** (2.566) 0.191*** (2.986)

Energy	Star	and	LEED 0.321*** (8.247) 0.314*** (8.222)

Intercept 5.850*** (33.630) 5.828*** (36.717)

Lnsize 0.746*** (76.714) 0.751*** (76.990)

Lnage 0.013 (0.373) 0.011 (0.304)

Lnage2 -0.029*** (-5.079) -0.028*** (-4.920)

Stories 0.011*** (6.848) 0.012*** (7.752)

A	Class 0.523*** (25.412) 0.516*** (25.443)

B	Class 0.200*** (20.170) 0.196*** (20.073)

Lnland 0.107*** (15.157) 0.103*** (14.622)

Amenity 0.080*** (8.668) 0.082*** (8.997)

Exhibit 4   Model 1 and Model 2 Results, Regressions on Dependent Variable  
of Natural Log of Sale Price

CONTINUED	>	
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high real estate experience, which could account 
for the premium.18 Distressed sales and REO 
(bank-owned) transactions result in 26.9% and 
36.1% price discounts on average, respectively. 
During the study period, institutional investors 
were quite active in acquisitions—capitalizing on 
their easier access to credit, professional analytics, 
and ability to access and negotiate directly with 
lenders. Given the volume of institutional activ-
ity in the office market, there is a higher likeli-
hood that REO sale adjustments fit within the 
90% confidence interval of the coefficients and 
could be considered national effects. However, 
the high degree of variability in distress levels and 
the pressure to transact renders the distress dis-
count likely only a directional indicator.
 Several factors in the mode of sale/invest-
ment-type cluster do not appear likely to have 
national effects, with their influence being more 
property specific and sensitive to the dynamics of 
individual purchasers and market conditions. 

Transactions categorized as option sales, short 
sales, and land contracts all include dynamics 
that are more endemic to the specific transac-
tions and markets. The negative coefficients on 
short sales and land contracts could be used as 
qualitative directional signals in valuation pro-
cesses and are consistent with ex ante directional 
expectations, but the potential variability of 
their values attenuates their quantitative utility. 
The positive coefficient on option sale could be 
explained by a rising market, brand value as in a 
tenant purchase, or other possibilities. Regard-
less, the option sale coefficient should be consid-
ered no more than informative guidance given 
the heterogeneous nature of the element.

Negative Property Issues. Analysis of the nega-
tive property issues cluster shows that deferred 
maintenance and contamination negatively 
impact sale prices by 21.2% and 26.6%, respec-
tively. In these two scenarios, expert management 

18.	As	a	reviewer	points	out,	institutional	investors	also	purchase	these	assets	but	are	less	likely	to	overpay	given	their	market	knowledge.

Exhibit 4   (continued )

Year	2002 0.035** (1.780) 0.031* (1.621)

Year	2003 0.061*** (3.250) 0.064*** (3.459)

Year	2004 0.126*** (7.172) 0.135*** (7.765)

Year	2005 0.232*** (13.420) 0.241*** (14.074)

Year	2006 0.367*** (21.281) 0.376*** (21.957)

Year	2007 0.441*** (25.476) 0.461*** (26.868)

Year	2008 0.469*** (26.308) 0.500*** (28.355)

Year	2009 0.442*** (22.052) 0.471*** (23.882)

Year	2010 0.077*** (3.440) 0.143*** (6.350)

Year	2011 -0.004 (-0.136) 0.085*** (3.004)

Adj.	R Square 0.808 0.815  

Model	F 167.94 (P<0.001) 169.187 (P<0.001)

Model	N 24,588  24,588  

Note:	Definitions	of	variables	are	as	provided	in	Exhibits	1	and	3.	Submarket	controls	for	the	50	MSAs	analyzed	are	included	in	the	analyses	but	

not displayed. 

*90%	confidence	level

**95%	confidence	level

***99%	confidence	level

Variable Model 1 t-Stat Model 2 t-Stat
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Model 2  

Coefficient  

Values

90%  

Confidence 

Interval

Homogeneous  

Effect

Heterogeneous  

Effect

Mode of Sale/Investment Type

1031 0.141*** +/-	0.017 x  

Distressed	Sale -0.269*** +/-	0.068 x

Investor	NNN 0.280*** +/-	0.031 x  

Land	Contract -0.145* +/- 0.016 x

Option	Sale 0.093** +/-	0.081 x

REO -0.361*** +/-	0.064 x  

Sale	Leaseback 0.159*** +/-	0.036 x  

Short	Sale -0.179** +/- 0.016 x

Negative Property Issue  

Contamination -0.266** +/-	0.218 x

Deferred	Maintenance -0.212*** +/-	0.048 x

High	Vacancy -0.140*** +/-	0.045 x  

Shell	Condition -0.176*** +/- 0.120 x  

Tenant Related Controls  

Build	to	Suit 0.230*** +/-	0.097 x  

Business	Value 0.18 +/-	0.237 x

Single	Tenant 0.059*** +/- 0.016 x  

Tenant	Purchase 0.132*** +/-	0.039 x  

Fee Simple Restrictions  

Deed	Restriction -0.102 +/-	0.252 x

Ground	Lease -0.055 +/-	0.078 x

Partial	Interest -0.688*** +/-	0.149 x

Intended Use and Historical  

Assemblage 0.107* +/- 0.110 x

Condo	Conversion 0.051 +/-	0.092 x

Historical 0.111* +/- 0.121 x  

Redevelopment 0.032 +/-	0.093  x

Note:	The	90%	confidence	intervals	show	the	range	in	which	an	estimate	is	statistically	likely	to	fall.	In	general	homogenous	effects	will	have	

more	national	applications	and	the	coefficient	(elasticity	interpreted	as	the	exp(x)-1)	can	be	loosely	applied,	while	heterogeneous	effects	are	

more	likely	to	be	case	or	regional	specific;	see	text	for	specific	discussion	of	homogenous	and	heterogeneous	effects.	

*90%	confidence	level

**95%	confidence	level

***99%	confidence	level

Exhibit 5   Categories and Effects of Elements of Sale
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is usually required to create value at the property 
level. Also, because a broad range of conditions 
meet the definitions of these variables, use of 
their coefficients (despite their significance) 
should be confined to qualitative directional 
guidance and confirmation of the effect on price. 
Quantitative use is not recommended given the 
high potential variability of these elements. 
 The results for shell condition transactions 
show a homogeneous effect. Although prop erties 
in shell condition require expertise for interior 
construction, the relationship between property 
cost and construction costs should be within a 
reasonable confidence interval from market to 
market. The results show shell condition proper-
ties sell at an average discount of 17.6%; for many 
properties this is likely on par with the expected 
cost of completion. Transactions with high 
vacancy properties (50% or greater vacancy) 
show such properties traded at an average dis-
count of 14%. A high degree of vacancy connotes 
significant risk and these properties are likely to 
be valued narrowly by buyers—indicating utility 
for appraisers in estimating an adjustment. 
Although a fully vacant property and one with 
50% vacancy are distinct, most pro forma would 
estimate market occupancy for a qualified owner 
within a comparable time frame.

Tenant-Related Controls. Within the cluster of 
transactions with tenant-related controls, all 
elements are statistically significant and show  
a positive effect on the sale price of the proper-
ties. Build to suit transactions also show an aver-
age increase in sale price of 23%. A tenant 
purchase properties (which could well be tied to 
build to suit) also trade at a premium relative  
to similar buildings. Single-tenant buildings 
show a 5.9% premium over multitenant build-
ings. The presence of business value did not 
present as a significant predictor of price and  
is further categorized as a more heterogeneous 
element of sale. One possible explanation for 
the premiums in the tenant-related controls  
category include the additional customization 
for a tenant/owner, brand value associated with 
the location that the tenant is willing to capture 
over and above independent locational value,  
or lack of real estate expertise on the part of 
non-real estate operating companies. 

Fee Simple Restrictions. In the fee simple restric-
tions cluster of elements, the presence of a ground 
lease or deed restrictions do not appear as statis-
tically significant predictors of sale prices. The 
results for partial interest transactions reveal a 
substantial negative price effect. However, 
because there is no indication in the data as to 
the degree of impairment, there is too high a 
degree of variability to rely quantitatively on the 
coefficient to guide an adjustment.

Intended Use and Historical. Among the cluster 
of elements related to intended use and historical 
factors, only the historical designation could be 
considered a more homogeneous and significant 
effect. Historical buildings enjoy a number of 
federal tax advantages, such as tax credits of up 
to 20%.19 Admittedly, state and municipal tax 
credits will vary, which make the categorization 
of this variable as homogeneous less certain. The 
coefficient for assemblage is both positive and 
significant. It indicates that buyers tend to pay 
11.3% more in transactions where two or more 
parcels are purchased to be combined. The key to 
this value increase may be market awareness of 
the assemblage. If the intent of an acquisition is 
demolition, then the structure may have limited 
or no utility. However, if the seller is aware of the 
assemblage, they may be able to extract a pre-
mium from the buyer. Condo conversion, which 
can often inflate the price of a building, does not 
present as having a statistically significant price 
effect. The redevelopment factor, which could be 
coupled with other value-add conditions, also 
does not show a statistically significant price 
effect. Further, a redevelopment transaction may 
also indicate that the structure has limited utility.

Conclusions

The research presented in this article demon-
strates the price effects of several understudied 
elements of comparison using hedonic analysis 
models. Specifically, this article provides empiri-
cal estimates and confidence intervals around ele-
ments in commercial sales to demonstrate a range 
of potential effects on a sample of US office build-
ing transactions from 2002 to 2011. Results from 
this work may be applicable in appraisal practice 

19.	National	Park	Service,	“Tax	Incentives	for	Preserving	Historic	Properties,”	http://bit.ly/Tax_Incentives.
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as they point towards prioritization of data collec-
tion, variable clustering typologies, and offer both 
empirical and qualitative guidance for develop-
ment of element-specific value adjustments. This 
article finds that adding elements of comparison 
variables describing the who, how, why, context, 
and conditions associated with office transactions 
improves the explanatory power and appropriate-
ness of fit for regression models. The findings  
support prior research indicating consistency  
of effects related to the national reach and man-
agement styles of institutional investors. For 
example, 1031 exchanges and investor NNN 
transactions are both likely to have similar mar-
ginal effects across larger metropolitan areas. 
Conversely, variables like partial interests and 
deferred maintenance are more likely to have 
market-specific and heterogeneous effects. 
 The variability among coefficients with 
regional and market-specific effects is too great 
to provide empirical guidance for valuation 
adjustments. Future research with greater mar-
ket-by-market transactional data may build on 
this foundation to establish more refined market- 
specific estimates, although some elements of 
sale are simply too heterogeneous to generalize. 
Nonetheless, the signals from these results may 
prove useful. They could assist analysts by pro-
viding directional guidance on cash flow projec-
tions, capitalization rates, and risk-adjusted 
discount rates for income-based valuations.
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 •	 Education—General Appraiser Sales Comparison Approach
  http://bit.ly/GeneralAppraiserSalesComparison

 •	 Lum	Library	External	Information	Sources	[Login	required]
  Information	Files—Special-purpose	properties,	office	properties

CoStar—Commercial	real	estate	database
 http://www.costar.com/products/costar-comps

PricewaterhouseCoopers—PwC Real Estate Investor Survey
 http://www.pwc.com/us/en/asset-management/real-estate/publications.html

Society	of	Industrial	and	Office	Realtors—Resources
 http://www.sior.com/resources
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