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Model B (county-specific findings)
Model B explored the degree to which these aggre-
gate canopy impacts varied by county within the 
study area. Thus, interaction variables were cre-
ated between the county indicator variables and 
the two canopy predictors. The result is a canopy 
percent and canopy square footage effect estimated 
for each county individually, but still within a sin-
gle regression model. Operating from the concept 
of scarcity, the expectation was that canopy might 
be worth more in locations where canopy was less 
common, and worth less in counties where canopy 
was commonplace. Table 4 shows the results from 
Model B. Focusing on the canopy results, the per-
cent canopy and square feet of canopy variables 

attain traditional levels of significance (<0.05) in 
only two counties: Medina and Summit. With re-
gard to Medina, the expectation was correct—the 
value of canopy is significant in the county where 
the lowest proportion of sales is canopied. A 1% in-
crease in canopy coverage is associated with a 3.3% 
decrease in house price, while a 1% increase in 
canopy (square feet) is associated with a 1.9% in-
crease in sales price. Considering the average values 
for Medina canopy [1,078 ft2 (100.1 m2) and 4.1% 
coverage], the net price impact of a 1% increase in 
percent coverage, and square footage is 8%. This to-
tal impact is approaching the 10.7% price premi-
um associated with tree canopy in the previously 
referenced Cincinnati study (Dimke et al. 2013). 

Table 4. Model B regression results for county-specific findings.



Kellogg et al.: Tree Preservation in a Weak Land Development Market Region

©2017 International Society of Arboriculture

66

The remaining results don’t fit neatly into the 
scarcity argument. Lake County, for example, had 
only 36% canopied sales (only 1% more than the 
“scarcest” sales of Medina County), and its canopy 
variables are not significant. Summit County is the 
only other county to exhibit significant impacts of 
both canopy variables, yet its percent of canopied 
sales was close to the average. A 1% increase in per-
cent coverage is associated with a 5.3% decrease in 
price, while prices increased 2.1% associated with 
a 1% increase in canopy (square feet). None of the 
other counties in the study showed a significant can-
opy effect, either in square feet or percentage terms. 

Model C (lot size)
Model C explored differences in the canopy impact 
between large and small lots. As the break point be-
tween large and small lots, researchers used 7,260 
ft2 (674.5 m2). This size follows the Ohio Balanced 
Growth’s Best Local Land Use Practices defini-
tions, a program of the Ohio Lake Erie Commis-

sion and the impetus for the study. Separate from 
the regression results, it is a notable finding that 
a full one-third of all the new construction sales 
in the six county region from 2009 to 2011 were 
on lots that fit within the compact development 
definition used by the Balanced Growth Program.

Large lots, by this definition, comprised 2,040 
observations, of which 50.4% were canopied. Small 
lots made of up the remaining 1,044 observations, 
24.9% of which were canopied. The expectation of 
this final regression was that purchasers of smaller 
lots might not have an expectation of canopy cover, 
and so canopy might play a smaller role, or even no 
role, in explaining house price. Table 5 shows the 
regression results, which confirmed this expectation. 
The two canopy variables are not significant for small 
lots, but they are both significant for large lots. For 
large lots, a 1% increase in canopy coverage is associ-
ated with a 2.1% decrease in price. A 1% increase in 
canopy (square feet) is associated with a 1% increase 
in price. For the average large lot sale, then [1,919 

Table 5. Model C regression results for residential lot size.
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ft2 (178.3 m2) of canopy, representing 7.7% cover-
age], its canopy is valued at 5% of the sale price.

Additional Regression Explorations
The modeling results led to an effort to identify a 
more nuanced explanation of the impacts of tree 
canopy. Other formulations of the canopy-price 
relationship were explored, but these failed to 
yield significant findings. First, the presence of 
a tipping point in the value of canopy cover was  
explored. A tipping point would be consistent 
with the thinking that some tree canopy is valued 
(due to the aesthetic, heating, cooling, or other 
benefits), but that too much canopy would be a 
negative influence on price (e.g., lack of sunshine,  
increased maintenance) (Sander et al. 2010). The 
study authors did not find evidence of this relation-
ship in the hedonic modeling of the study area. 

Similarly, researchers investigated to see whether 
the amount of canopy mattered not on a percent-
by-percent basis, or a square-foot-by-square-
foot basis, but on the basis of broad amounts of 
canopy. The motivation here was thinking that 
households might not distinguish between 4% 
and 6% canopy, but they might make judgments 
or have preferences relating to none, some, more 
than average, or a lot of canopy. Quartiles were 
used, and modifications of quartiles to approxi-
mate these categories. The study authors did not 
find evidence of this relationship in the study area.

Based on a non-random subset of the sales data, 
and using supplementary data gleaned from Google 
Earth, researchers explored the impact on price of 
tree type, height, and placement for the subdivisions 
identified as having compact densities. Previous stud-
ies that have explored these relationships have used 
photographic images of the house lot, typically taken 
from the public right-of-way. Researchers sought a 
new method for obtaining information about trees 
on the lot that could be analyzed for economic 
impact. Site-specific tree characteristics included:

•	 The relative height of individual trees in one 
of three categories: 

•	 Dominant over story (mature trees that 
tower over most others in the land-
scape);

•	 Codominant over story (mature trees 
that are roughly equal in height to other 
nearby trees); and 

•	 Understory (small-growing mature or 
immature trees that are shorter than the 
adjacent house).

•	 Yard placement – Trees were identified by 
their placement relative to the house, includ-
ing street trees (planted along the edge of the 
street), front yard, side yard, or backyard.

•	 Tree type – Trees were identified as either 
conifer (e.g., pine, spruce, fir, hemlock) or 
broadleaf (e.g., maple, oak, ash, birch).

This process was accomplished by a detailed 
visual inspection of each parcel in question using 
Google Earth. Within the mapping service, dif-
ferent aerial views with various axis and zoom 
settings were used in order to orient the parcel 
with the lighting at the time the parcel was pho-
tographed. Researchers were able to measure and 
explore the impact of the following attributes: his-
toric land cover (forested or field), density (low 
or high), and current tree canopy/preservation 
information. Pre-development land cover was con-
sidered “forested” if it had 25% or more canopy 
coverage. Trees were considered “preserved” if the 
canopy on the development site was 4% or greater. 

While none of these regression explorations 
were fruitful, neither were they systematic, as the 
subsequent modeling was completed for the par-
cels located in higher density subdivisions (800 
parcels). A more rigorous treatment of these rela-
tionships, for all 184 subdivisions identified and all 
parcels, for example, could yield different results. 
The study authors have, however, developed the 
method by which this analysis can be accomplished. 

Qualitative Analysis: The Value of 
Trees in the Market 
Developers
Developers note that when building larger de-
velopments, they do preserve trees, but typically 
on the periphery of the subdivision, to act as a 
buffer to other developments or dis-amenities, 
such as roads. All the developers explained that 
it is very difficult to preserve trees on more 
compact (smaller lots) subdivision home sites 
because construction and infrastructure com-
pact soils and damage tree roots. Unless there 
is a significant tree or the tree is in a strate-
gic location, they will clear cut on the lots and 
leave trees on the periphery. This was consis-
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tent with the data used for Model C, which in-
dicated that only 25% of the small lot sales were 
canopied, while 50% of the large lot sale were.

As might be expected, overall development 
costs and expected return on investment influ-
ence the decision about tree preservation. One 
developer related that for a development in the 
western part of the study area, he left the trees but 
had to trim the yield of houses by 15% (48 versus 
53 homes) to get quality lots. This created a loss of 
gross revenue. Time is also a factor. How to design 
and build out the site is always a function of rate 
of return, with three considerations: the cost of 
land, the return to developer/builder, and reduced 
maintenance cost to governing agencies (sewer 
authority, municipality, stormwater directed to 
undeveloped areas). One of the five developers 
noted that while trees can be viewed as a positive, 
some people view them as a negative, depend-
ing on their size and proximity to the house, 
noting: “people are afraid large trees may fall on 
their house,” and “there is a mix of homeown-
ers who want mature trees and those who don’t.” 

Real Estate Agents and Homebuyers
Researchers also interviewed real estate agents, who 
work in communities across the region, to gain 
insight on their experiences with potential home-
buyers regarding tree preservation. Researchers 
asked them about trees and tree canopy in devel-
opments and whether trees impact buyers’ valua-
tion of properties and their decisions to purchase 
a property. The realtors echoed the messages about 
trees from the developers. Trees were described 
as being an attribute that prospective homebuyers 
desire—“everyone likes trees.” Realtors indicated 
that clients do not like to move into subdivisions 
where the builder/developer has cut down all the 
trees, which homebuyers describe as “dull and bar-
ren.” Even when the builder/developer has put in 
some landscaping, such as small decorative trees 
or planted new young trees, having mature trees is 
viewed as better and more desirable by homebuyers. 
Agents agreed that there are some people who look 
specifically for properties with large mature trees.

However, having “really big trees” (the kind most 
likely perceived as aesthetically appropriate for 
preservation) can create concern for some buyers. 
In these cases they are worried about the mainte-

nance and cost associated with their care and the 
overall yard care—“people don’t like to rake.” Some-
times their concerns are in relation to safety issues, 
such as trees falling in storms. Agents agreed that 
the location of trees on a given property might 
impact a buyer’s decision to purchase a property. 
Mature trees that are close to the house raise con-
cern among buyers (roots damaging foundations, 
limbs falling on roofs, significant raking). In gen-
eral, buyers prefer trees to be located in such a way 
that affords them privacy, most likely in the back-
yard. Privacy was characterized as being especially 
important in locations where properties were closer 
together (most notably in compact developments). 
In many cases, in compact developments, realtors 
said having trees would be good to help prevent 
homebuyers from feeling they were right on top 
of their neighbors. Surely, it is a mismatch in the 
findings that realtors report that consumers value 
trees the most in the exact context where develop-
ers say they are hardest to preserve: on small lots. 

CONCLUSIONS AND SUMMARY
Regarding the first research question on the influ-
ence of preserved trees on sale price, research-
ers learned from the analyses that the issue of tree 
preservation and economic value is nuanced. First,  
efforts to uncover a systematic relationship between 
tree canopy and house price resulted in a mixed 
set of results. Perhaps the most consistent finding 
was the different ways in which canopy impacted 
house price. The square feet of canopy had a posi-
tive impact on price, while the percent of the lot 
covered by canopy had a negative impact. Although 
these canopy variables weren’t significant in every 
regression formulation, when researchers did un-
cover significance it was typically in this type of 
positive (square feet) and negative (percent cover-
age) format. At the same time, while this relation-
ship held for the study area in aggregate, when dis-
aggregated by county and by lot size, results were 
mixed. As the developers and realtors noted, the 
home sales market in northeastern Ohio is very 
localized, and consumer preferences for trees de-
pended much on the context of the house sale. 

Regarding the second and third research ques-
tions, both developers and realtors noted the dif-
ference in perception among homebuyers about 
mature, preserved trees on lots versus retaining 
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these trees in developments. Developers clearly 
attribute value to the presence of mature trees 
at gateway areas into the development and as 
boundaries for the subdivision, but less so in the 
interior, in part because of the difficulty in over-
coming soil compaction under mature trees within 
the development. This leads them to remove trees 
on the house lots, where (in the case of compact 
development) real estate agents say they are val-
ued the most. Developers preserve trees mostly 
on the periphery to act as a buffer. The realtors 
interviewed confirmed the economic value of 
this practice, and confirmed that buyers appreci-
ate the trees as buffers, and like having many trees 
around the development, but it’s the package (i.e., 
trees in the neighborhood, providing privacy at 
the boundary) rather than having trees specifi-
cally on the home lots, that is appealing. These 
professionals testify that many buyers do not want 
mature trees near their house, no matter the other 
benefits they might provide, in fear of the costs 
of maintenance or trees falling on their homes. 

To encourage a view of tree preservation as an 
economic benefit, it would make sense to encour-
age developers to pay attention to the location of 
trees at the time of site design. Developers prefer 
to develop where there are trees in adjacent land, 
but clearly neither the homebuyer nor the realtor 
know if these trees will exist in the future. That 
uncertainty may exert a downward pressure on 
sale price, and would likely affect future sale price 
if trees on adjacent lots are removed. This uncer-
tainty might be a leverage point to incent develop-
ers to leave mature trees at the periphery on the site 
they control, and if possible, keep trees in stands 
on the interior of the development so there is 
visual access to the trees from a majority of parcels.

The research suggests that both economic and 
environmental value could be found by encourag-
ing the development community to maintain trees 
in the periphery of subdivisions and along water 
courses, such as riparian areas, streams, and wet-
lands. These practices would likely provide the most 
direct benefits to water resources, while enhancing 
the value of lots in subdivisions most significantly.

The combined approach, using quantitative 
sale value and qualitative feedback from develop-
ment and real estate professionals to understand 
the significance of tree canopy, enabled research-

ers to identify specifically where the value lies 
in preserving trees. This combination led to a 
better, if still incomplete understanding of this 
nuanced market, and a better basis for public pol-
icy. There are many future avenues for research.

The work that should come next would explore 
the nature of those situations where canopy does 
and does not matter. First, all canopy is not equal in 
the eyes of buyers, real estate agents or developers. 
The canopy collected through aerial photos does 
not differentiate by tree type, meaning that a conifer 
with a 3 m diameter canopy that extends to ground 
level would register much the same as would an oak 
tree. Future research could use site-specific data 
using the Google Earth method to distinguish these 
types of trees, in anticipation that homebuyers might 
value usable space under a tree canopy differently. 

A second research area to explore is to return 
to the GIS database and rerun the hedonic model 
so that it captures sales price impacts related to 
the presence of trees in 100 m and 200 m buffers 
from a given parcel, or at the edge of a develop-
ment, to ascertain the impact of canopy in proxim-
ity to a sale, rather than only on the sold parcel. 
This would in some way capture the associated 
value of trees (if any) as perceived by homebuy-
ers at the subdivision level that was suggested by 
developers and real estate agents. Further model-
ing on the existing data could be done to incorpo-
rate tree canopy data in a series of buffers around 
the lot, which might capture the notion brought 
forward by realtors that the presence of trees in 
the neighborhood at large can affect home value 
as well. This research would provide quantified 
levels of economic benefits in Ohio’s markets. 

Third, future research could investigate whether 
there is a difference in value (real or perceived) 
if the percent canopy cover on a parcel is differ-
ent depending on whether the canopy is con-
tinuous/aggregated or fragmented across the site, 
as this might change use of the property, visual 
impacts, and therefore, home buyer perceptions.

Clearly, additional research is warranted on 
this topic before results would form a suitable 
foundation for specific policy recommendations 
that might be applied basin-wide or statewide, 
but what is clear from this quantitative and quali-
tative work, however, is that canopy does play a 
significant role in explaining house price varia-
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tions in some situations. The challenge ahead is 
to continue to refine an understanding of which 
situations, while providing the development and 
policy communities the information they need 
to maximize both the economic and environ-
mental value of both trees and tree preservation.
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Résumé. Les nouveaux développements résidentiels annoncent 
le plus souvent une condamnation à mort pour les arbres qui se 
dressent sur leur chemin. Cette conséquence pourrait éventuel-
lement être atténuée si les promoteurs prenaient conscience de 
l'avantage économique à être plus sélectif. La relation entre la pré-
servation des arbres et le développement domiciliaire a malheureu-
sement été peu étudiée. Le but de cette étude était de caractériser 
la valeur économique générée par la préservation d'arbres matures 
dans le cadre du processus d'aménagement du territoire à des fins 
résidentielles. L'étude a porté sur six comtés constituant la majeure 
partie de la ville de Cleveland en Ohio, États-Unis, et son marché 
de l'immobilier et du développement foncier. Une approche mixte 
quantitative et qualitative a été utilisée. Des données basées sur les 
SIG (système d’information géographique) et une série de modèles 
attrayants ont permis de déterminer la valeur du couvert forestier 
associée aux prix de vente de nouvelles maisons entre 2009 et 2011. 
Des entrevues qualitatives, avec des professionnels du développe-
ment foncier et de l'immobilier, ont révélé une corrélation nuancée 
de la valeur et des défis quant à la préservation des arbres durant le 
processus de développement domiciliaire des terrains résidentiels. 
Les méthodes antérieures d’estimation de la valeur économique des 

arbres ont été améliorées via la localisation aérienne des arbres sur 
les lots en utilisant Google Earth ™ et les données du National Agri-
cultural Imagery Program (NAIP) (Programme national d’image-
rie agricole) et par le recours à une approche de méthodes mixtes. 
L'étude a fourni des informations à une agence gouvernementale 
responsable de gérer le programme incitatif de développement in-
telligent de l'état.

Zusammenfassung. Neue Siedlungsentwicklungen sind mei-
stens ein Todesurteil für die Bäume, die dem im Weg stehen. Die-
ses Verhalten kann verändert werden, wenn die Entwickler daran 
dächten, dass da ein ökonomischer Nutzen entstünde, wenn sie 
mehr selektiv entscheiden. Unglücklicherweise ist die Beziehung 
zwischen der Baumerhaltung und neuen Entwicklungen nicht gut 
studiert. Die Absicht dieser Studie liegt in der Charakterisierung des 
gewonnenen ökonomischen Wertes aus der Erhaltung von ausge-
wachsenen Bäumen während des Prozesses der Siedlungsentwick-
lung. Die Studie fokussiert auf sechs Landkreisen, die im Umkreis 
von Cleveland, Ohio, U.S. den Gewerbegebiets- und Landentwick-
lungsmarkt ausmachen. Es wurde ein gemischter, quantitativer und 
qualitativer Ansatz verwendet. GIS-basierte Daten und eine Serie 
von hedonistischen Modellen bestimmten den Wert von Baum-
kronenbedeckung in Verbindung mit neuen Hausverkaufspreisen 
in den Jahren 2009-2011. Qualitative Interviews mit beruflichen 
Entwicklern und Planern enthüllten eine nuancierte Verbindung 
zwischen Werten und Herausforderungen bei der Baumerhaltung 
während des Landentwicklungsprozesses. Vorherige Methoden zur 
Bestimmung des ökonomischen Wertes von Bäumen wurden nach 
vorne gebracht durch eine Luftbestimmung von Bäumen auf den 
Parzellen unter Verwendung von Google Earth™ und Daten aus 
dem  National Agricultural Imagery Program (NAIP), sowie durch 
den gemischten, quantitativen und qualitativen Ansatz. Die Studie 
liefert Informationen an eine auf Bundesebene operierende Agen-
tur, die die staatlichen, auf Anreizen basierenden Wachstumspro-
gramme verwaltet.

Resumen. El nuevo desarrollo residencial es a menudo una sen-
tencia de muerte para los árboles que se interponen en su camino. 
Este comportamiento podría ser alterado si los desarrolladores 
pensaran que habría un valor económico siendo más selectivos. De-
safortunadamente, la relación entre la preservación de los árboles y 
el nuevo desarrollo no está bien estudiada. El propósito de este estu-
dio fue caracterizar el valor económico obtenido de la conservación 
de árboles maduros durante el proceso de desarrollo urbano. El es-
tudio se centró en seis condados que constituyen el  gran Cleveland, 
Ohio, EE.UU., bienes raíces y el desarrollo del mercado. Se utilizó 
un enfoque cuantitativo y cualitativo mixto. Los datos basados ​​en 
SIG y una serie de modelos hedónicos determinaron el valor de 
la copa de los árboles asociados con los nuevos precios de venta 
de viviendas entre 2009 y 2011. Entrevistas cualitativas de desar-
rolladores y profesionales inmobiliarios revelaron una asociación 
matizada de valor y desafíos a la preservación de árboles durante el 
proceso de desarrollo. Los métodos anteriores para estimar el valor 
económico de los árboles se actualizaron a través de la ubicación 
aérea de los árboles en las parcelas utilizando Google Earth ™ y los 
datos del National Agricultural Imagery Program (NAIP) y medi-
ante la aproximación del método mixto. El estudio proporcionó  
información a la agencia estatal que administra el programa de  
desarrollo basado en incentivos del estado.


