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Abstract. Economic valuation of urban trees is important for their management and to ensure that such trees are main-
tained and protected. However, numerous models for valuing urban trees are currently available, which has led to great
variation in the final price. It has also resulted in multiple models being used within the same country, thus confusing the
courts. Against this background, researchers examined whether the horizontal cross-sectional area of the tree should be
used as the basis for extrapolating tree replacement cost in a linear fashion. Researchers also developed a model, the Lin-
ear Index of Tree Appraisal (LITA) model, which uses tree cross-sectional area to extrapolate from a band of known prices to
a base price for any desired tree size, which can then be adjusted using an appropriate factor depending on tree vitality/damage.

The LITA model is easy to use and to update, does not have any limitations concerning tree species or sizes, and
does not rely on subjective judgments except in assessment of tree damage. It provides a simple method for determin-
ing the replacement cost of urban trees and is thus designed to work where ‘soft’ values are sometimes difficult to justify.
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Trees contribute to the delivery of many ecosystem
services in urban areas, such as moderation of local
climate (Nowak et al. 2001a; Yokohari et al. 2001;
Dimoudiand Nikolopoulou2003; Nowaketal. 2006),
stormwater management (Bolund and Hunhammar
1999; Xiao and McPherson 2002), recreation and
human well-being (Todorova et al. 2004), and cul-
tural value (Alcamo et al. 2003). Protection of trees is
therefore crucial for sustainable urban development.

Economic valuation has been used for a long
time (McMillan 1964; Helliwell 1967; Lewis 1970;
Kinnard 1971) and for numerous purposes. These
purposes include use in strategies for private fund-
ing of trees (Kuchelmeister 2000); in order to dem-
onstrating the benefits of urban trees and how much
these ecosystem services represent in monetary
terms (McPherson and Peper 1996; McPherson et
al. 1997; Nowak et al. 2008; i-Tree 2012); as justifi-
cation for demanding more funding for urban trees
(Dwyer et al. 1992); in developing and evaluating
programs for managing urban trees (Nowak et al.
2002); in calculating potential losses caused by

highly damaging agents (Nowak et al. 2001b), such
as the Asian longhorned beetle and emerald ash
borer (Raupp et al. 2006; Ball et al. 2007); for pro-
tection of trees during construction work (Glaeser
2010); and in court cases when trees are cut down
or pruned unlawfully (Bulif 2009). Economic valu-
ation can hence be an important part of the man-
aging urban trees and ensuring that urban trees
are maintained and protected (Nowak et al. 2002).

There are currently several different ways of
placing an economic value on trees, e.g., through
“willingness to pay” (Zhang and Zheng 2011), eco-
system contributions (i-Tree 2012), and formula
methods (Price 1995). The formula methods are
the most common way of economically valuing
individual trees and are also the easiest type of
method to implement. These models calculate tree
value based on tree replacement cost in a variety
of ways (Moore 1992; CTLA 2000; Cullen 2002;
Randrup 2005; Helliwell 2008). The fundamental
principle of most models is that a base cost is cal-
culated first, followed by an adjustment depend-
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ing on other factors; e.g., tree placement, vitality,
damage, or aesthetics (Moore 1992; CTLA 2000;
Cullen 2002; Randrup 2005; Helliwell 2008). Some
models allow an increase in the base cost if the tree
has aesthetic characteristics (Randrup 2005), while
others only decrease the base cost (CTLA 2000).
The possibility of increasing the value based on
amenity is also something that has been discussed
(Cullen 2002), the conclusion being that amenity
values should only decrease the economic value.

The method used to calculate the base value also
differs between models. Some use fixed base values
that are regulated by a central committee (Helliwell
2008),othersarebased onplantnurseryprices(Moore
1992; Randrup 2005; CAVAT 2010). The base values
are then scaled up depending on tree size, a method
that also varies between models. For example, some
base values are based on stem circumference (Ran-
drup 2005), others on cross-sectional area (CTLA
2000; CAVAT 2010) or tree volume (Moore 1992).

As for the base cost calculation and the adjust-
ment factors, consideration of tree age also dif-
fers between models. In some models, the value
decreases if the tree has reached a certain age
(Randrup 2005; Bulif 2009), but there is dis-
agreement regarding when the reduction due to
tree age should take effect, how steep the reduc-
tion slope should be, and how maximum tree age
should be valued (Randrup 2005; Bulif 2009).

In the seven existing models reviewed here—
i.e., CAVAT (2010), CTLA (2000), Helliwell (2000),
the Koch method (Bulif 2009), the revised Burnley
method (Moore 1992), STEM (Flook 1996), and
VATO03 (Randrup 2005)—some form of reduction
is made due to damage and/or reduction of vitality.
This is the only parameter that forms part of all these
models and it only reduces the economic value of
the tree. There are differences in how damage and/
or vitality are defined, but usually several separate
parameters together give a total score concerning
damage and/or vitality (Flook 1996; Randrup 2005).

The variations in calculating the base cost, scal-
ing, and adjusting the factors lead to wide variation
in the final value (Watson 2002). The profusion of
models has also resulted in a situation where several
different models are used within the same country,
consequently confusing the courts (Randrup 2005).
A trend has also been noted for courts in Sweden
to question aesthetic value [e.g., Limna v Tellstig
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(2008) and Ldmna v Tellstig (2010), where the Dis-
trict Court and Court of Appeals made different
conclusions on the aesthetic values of the same
trees], which in some models can account for the
majority of the total value (Randrup 2005). There is
thus a need for a simple model that is easy to explain
and update, and that does not rely on ‘soft’ values,
such as aesthetics, architectonics, and growing site.

The aim of this study was therefore to develop
a model that is easy to assess and understand, and
that can work well within the Swedish legal system.
The purpose of the model is to calculate the replace-
ment cost of a tree of the same species, location,
and condition as the tree being valued, using the
cross-sectional area to extrapolate, from a band of
known prices, to a base price for any desired size
that can then be adjusted using appropriate factors.

MATERIALS AND METHODS

In constructing a tree appraisal model, in the pres-
ent case for Sweden, it was deemed important to
have clear goals for the model. Three points were
considered to be of key importance: 1) The model
should reflect the change in the market price
with respect to tree size for a specific tree spe-
cies; 2) the calculated tree price should be based
on the lower base value option, in order to limit
the impact of accusations that the extrapolation
resulting in the tree replacement cost is an over-
estimation; and 3) each step in the model should
be simple to explain to the courts and to users.

The research was divided into three main
tasks: i) finding a way to calculate a base cost
based on tree nursery prices that would reflect
the market price of urban amenity trees, ii) find-
ing and describing appropriate adjustment fac-
tors, and iii) finding a model for calculating the
planting costs for common planting conditions.

Plant Nursery Prices for Trees

The base cost calculation was based on tree nursery
prices in accordance with VAT03 (Randrup 2005),
CAVAT (2010), and the revised Burnley method
(Moore 1992). Data were obtained from six tree
nurseries (three German and three Swedish). These
plant nurseries were selected through a questionnaire
that was sent out to 14 cities, housing companies,
and cemeteries in Sweden that had previously
shown an interest in the question of economic
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valuation of urban trees. The response rate was 57%.
The survey consisted of one main question: Which
plant nurseries do you mainly buy trees from?

The six tree nurseries used for base value cal-
culation were chosen from the list of nurseries
mentioned in responses in order to represent
international tree nurseries and the most popu-
lar Swedish nurseries. The chosen nurseries are
listed below in alphabetical order, with the nursery
catalog printing year included in parentheses.

« Billbacks, Sweden (2012)

o Bruns Pflanzen, Germany (2011)

« Lappen, Germany (2012)

o Lorenz von Ehren, Germany (2012)
 Splendor Plant, Sweden (2012)

« Stangby, Sweden (2012)

Tree Species

The tree species selected for calculation of the base
value were the three most common urban tree spe-
cies in the Nordic countries, according to Sjoman
et al. (2012). These were Acer platanoides L., Betula
pendula L., and Tilia x europaea L. Accurate taxo-
nomic identification of the species was carried out
according to Aldén and Ryman (2009). In addition,
a fourth species, Quercus robur L., was chosen due
to its comparatively large price deviation from the
other three species, with a higher price in all tree
nursery catalogs. More in-depth analysis was con-
ducted on Tilia x europaea due to its dominance in
urban Nordic environments, where it occurs with
a mean frequency of 16.0% (Sjoman et al. 2012).

Data Analysis

The cross-sectional area for each tree size consid-
ered was measured in square centimeters (cm?)
and calculated from the given circumference (at 1
m height, in accordance with Swedish and Euro-
pean nursery standards), on the assumption that
a circular trunk shape is an adequate approxima-
tion. This procedure yielded a data set with price
as a function of tree trunk area for each of the se-
lected tree species (Acer platanoides, Betula pendula,
Quercus robur, and Tilia x europaea). Linear func-
tions were fitted to the data using the Proc GLM
procedure in the statistical software SAS 9.2 (SAS
Institute Inc., Indianapolis, Indiana, U.S.). These
fits were obtained for each individual species. The

goodness-of-fit/coefficient of determination (R?)
was also calculated, again using the SAS software. In
addition, linear and polynomial functions were fit-
ted to the original circumference versus price data.

A linear model for tree price as a function of
its trunk cross-sectional area [the Linear Index
of Tree Appraisal (LITA) model] was developed
inspired by these fits, to allow for extrapola-
tion to large tree sizes from a single data point.

Tree Planting Costs

The tree planting costs were calculated using a calcu-
lation system for outdoor constructions (KP-Kalkyl
2012), with the results verified through contacts
with municipal authorities and contractors in Swe-
den. The items included in the tree planting costs
in the model are in accordance with CTLA (2000)
and VAT03 (Randrup 2003). Inspired by VATO03
(Randrup 2003), the following costs were included:

« Removal of the damaged tree (trunk, branches,
and roots), excluding the sale of wood

o replacement of soil

» restoration of the growing site

« planting of new trees

» establishment of aeration and irrigation sys-
tems and tethering

« restoration of surface pavings and other sur-
rounding areas

« maintenance of the tree for five years

RESULTS AND DISCUSSION

Circumference or Cross-Sectional
Area
Regarding the relationship between tree price and tree
circumference, for the data obtained from the nurs-
eries, a linear and a second order polynomial both
proved to be good fits to the Tilia data (R* = 0.970
and 0.994, respectively) (Figure 1). A noteworthy fea-
ture of the linear fit was the large constant offset. It
was also found that the three most common species
of trees were very similar in their price behavior, and
therefore, for reasons of clarity, only the Tilia data are
shownin Figure 1 and Figure 2. Quercus robur deviated
as expected by being consistently more expensive,
but the general shape of the curve was similar.
Similarly, a second order polynomial and a
linear function of the cross-sectional area gave
a good fit to the data for all individual species
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(R* = 0. 990 and 0. 997, respectively) (Figure 2).
The three common species were very similar in
this case too, while Quercus robur again devi-
ated by being more expensive. It is important to
note that the constant factor in the linear case
was comparatively small, which was a general
feature for all tree species studied. The LITA
model is therefore based on the approxima-
tion that this constant factor can be neglected.

The reason for choosing tree cross-sectional
area, as opposed to tree circumference, as the basis
for linear extrapolation is perhaps not immedi-
ately clear, especially since a linear function was
a very good fit in both cases (Figure 1; Figure 2).
The choice stemmed from a desire for simplicity
and for the ability to extrapolate from a single or
a few data point(s). If the constant factor in the
linear extrapolation function is zero, then the
extrapolation is determined only by the gradient,
which greatly simplifies calculation. Perhaps the
most important feature is that it simplifies with-
out significant loss of accuracy. In fact, forcing
the fitted cross-sectional function to have a zero
constant term changed the goodness-of-fit only

slightly (Figure 2), while in the case of tree cir-
cumference it decreased it substantially (Figure 1).

Another possible parameter instead of circum-
ference and cross-sectional area could be tree vol-
ume or mass, but these are more complicated to
compute due to the need for data on factors such as
tree height and density. Such a model would have
to rely on estimated data and would thus be more
complicated to explain in a court situation than data
based on cross-sectional area. However, the best
argument against using higher-order parameters
is that it is clear from the data that this will never
yield a substantially more accurate description.

The final price calculated by the LITA
approach depends on the choice of size, or more
correctly, on the price per cm? of that size, which
is used as the starting point of the extrapola-
tion. This is the primary parameter in the LITA
approach and has a much larger impact than the
‘zero constant’ assumption. There are naturally
some variations in price per cm? for the tree sizes
available in commercial nurseries. In the case of
Tilia x europaea, the lowest price per cm? can
be found for size 12-14 (measured according to
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25,000 €
»
y =1.3107x? + 66.171x - 1300.5 m  Tilia x europaea
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Figure 1. Tree price as a function of stem circumference at 1 m stem height (in accordance with tree nursery
standards) for Acer platanoides, Betula pendula, Quercus robur, and Tilia x europaea. The linear and second
order polynomial functions for Tilia x europaea are also shown.
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Figure 2. Tree price as a function of cross-sectional diameter at 1 m stem height (in accordance with tree
nursery standards) for Acer platanoides, Betula pendula, Quercus robur, and Tilia x europaea. The linear and
second order polynomial functions for Tilia x europaea are also shown.

European tree nursery standards as stem cir-
cumference at 1 m height), and the highest for
size 45-50 (stem circumference at 1 m height).
Trees of size 12-14 are almost always available in
nurseries and, for all species, have the lowest, or
among the lowest, price per cm®. In line with the
goal that calculated tree price should be based
on the lower base limit of the value produced
by the method, the cost per cm? should there-
fore be based on that of size 12-14. On apply-
ing the LITA model and comparing the results
against existing data, it emerged that only in rare
cases did the proposed LITA base price exceed
the nursery price. For Tilia x europaea the price
was never overestimated but rather underes-
timated, by 33% on average, for all tree sizes
available in the tree nursery catalogs studied
here. In the vast majority of cases, the price for
other species was also underestimated (Table 1).

As stated, the LITA model uses only one tree
size (12-14) from which to extrapolate. This
makes the model simple to update, owing to the
large number of tree nurseries that have this plant
size in stock, and it is very easy to work with. A
possible alternative to the one-point approach
would be to use the mean value of all data points
or of some carefully selected subset of points.
However, this would make the LITA model dif-
ficult to update and could make it dependent
on the verdict of committees or steering groups,

and thereby not in compliance with the three
goals initially set for the tree appraisal model.

The production methods used in nurseries and
their influence on price vary, and therefore bas-
ing economic valuations on tree nursery prices is
reported to be problematic because of the effects
of production method on total price of the tree
(Hegediis et al. 2011). One of the examples cited
in that study concerns tree species that are propa-
gated only by grafting, which have a higher price
because of the increased use of manpower in their
propagation. The LITA model will be affected
by this, but it is how the commercial tree mar-
ket works, and it is difficult to find a market that
would better describe tree replacement cost. This
was also recognized by Hegediis et al. (2011), who
noted that it is difficult to avoid the use of nursery
prices. However, the final differences in tree prices
in the current study were not very large, either
in the tree nursery catalogs or the calculated
replacement cost (Table 1). Thus, although the
problems arising from using tree nursery figures
seem serious, they will only have a limited effect
on the model and calculated replacement cost.

Adjustment Factors

The base cost calculated in the LITA model is for
a tree without damage and without loss of vitality,
since this is the state in which trees are bought from
nurseries. However, the tree being replaced may very
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Table 1. Calculations showing the price (€EUR) per unit cross-sectional area (cm?), the actual price (EEUR) in tree nurseries,
the base price (€EUR) calculated using the LITA model, and the amount and percentage by which the LITA price differs.

Tree circumference Price per cm? Mean price in Calculated value Difference Difference
at 1 m height Cross section tree nurseries (using size 12-14) in price in %
12-14 14 € 190 € 190 € -€ 0%
14-16 16 € 281 € 253 € 28 € 10%
16-18 16 € 377 € 325€ 52€ 14%
18-20 18 € 524 € 406 € 117 € 22%
20-25 17 € 706 € 595 € 111 € 16%
25-30 21€ 1209 € 821 € 388 € 32%
30-35 21€ 1827 € 1226 € 602 € 33%
35-40 22€ 2423 € 1541 € 882 € 36%
40-45 24 € 3569 € 2081€ 1488 € 42%
45-50 30€ 5276 € 2486 € 2790 € 53%
50-60 28 € 6626 € 3405€ 3221€ 49%
60-70 24 € 8069 € 4755€ 3314 € 41%
70-80 27 € 12176 € 6331€ 5845 € 48%
80-90 26 € 14939 € 8132€ 6806 € 46%
90-100 25€ 18001 € 10158 € 7843 € 44%
100-120 23 € 21735€ 13619 € 8116 € 37%
Mean 22€ - - 33%

Table 2. Adjustment factors in the LITA model for adjust-
ing tree price downward due to damage to free crown
volume, stem circumference, or root system spread.
Based on the Koch method (Buli¥ 2009).

Percent reduction in
economic value

Percent damage to tree crown
volume, stem circumference,
or root system spread

<20% Up to 20%
Up to 25% At least 25%
Up to 30% At least 35%
Up to 35% At least 50%
Up to 40% At least 70%
Up to 45% At least 90%
>50% 100%

well have damage and loss of vitality, and the valua-
tion will not be credible unless this is accounted for.
This is why a depreciation factor is included in the
LITA model to adjust the base cost of the tree. Use of
depreciation parameters, based on damage and loss
of vitality, is common in existing evaluation models
(CTLA 2000; Helliwell 2000; CAVAT 2010), but
the actual parameters used vary between models.

The adjustment factor in the LITA model is
based on the Koch method (Bulif 2009) and is
in line with Swedish tree inventory standards
(Ostberg et al. 2012). It consists of three parts:
tree crown, trunk, and root system. Depending
on how much damage has occurred to these
individual parts of the tree being replaced, a
reduction in the total value of the tree is cal-
culated according to set percentages (Table 2).

The Koch method was chosen due to the rather
clear recommendations on percentages and the
subdivision of the tree into zones (roots, stem,
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and crown), which are easy to understand and
already accepted by Swedish tree officials. Inclu-
sion of existing and accepted parameters means
that the model is likely to be accepted more
readily and does not require additional tree
inventories if a city chooses to calculate the
overall replacement cost of its urban tree stock.

In some models for the economic evaluation
of trees (Randrup 2005; Bulif 2009), estimated
age or expected lifetime of the tree is included
as a parameter. These parameters are intended
to reflect a natural progression where a tree with
only a few years to live is given a reduced value,
while a tree that has a long time left is given an
unreduced or even increased economic value.
It could also be argued that the age factor is a
way of acknowledging the future benefits and
contributions of the tree rather than the actual
appearance it has today or the significance it has.
As Cullen writes, “This notion of anticipation
or expectation is important. The past is gone. It
is only the future benefits that have remaining
utility” (Cullen 2007, pp. 30). There are several
problems with adopting this notion of urban
trees. The first is that focusing on future contri-
butions implies that a younger tree has a higher
value than an older tree, as it will probably have
a longer time to contribute future benefits than
an older tree. The second problem rests in iden-
tifying how old the tree is and predicting how
long it will keep contributing and thereby giving
these future benefits. Different tree species have
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different life expectancies, but life expectancy is
a blunt instrument to use because of the large
variation even among individuals of the same
species. In extreme cases, the difference between
individuals can be more than 100 years. Tree age
is therefore problematic to introduce into some
type of economic depreciation, which is really
only intended to comply with any other objective
change that the courts are accustomed to value,
such as material goods or similar, compara-
tively short-lived objects. Tree age is important,
of course, but in the LITA model it is instead
reflected in the damage and vitality parameters.
When a tree is reaching the end of its life, it is
likely to have damage, or at least diminishing
vitality, thus reducing its value. Conversely, if the
tree does not have damage or loss of vitality, there
is nothing to show that it is nearing the end of its
life. For this reason, there is no estimate of tree
age in the LITA model, and by omitting a spe-
cific tree age factor, the model remains simple.

Some models use soft values (e.g., aesthetic,
architectonic, and recreational values) that increase
or decrease the value of the tree (Randrup 2005).
Studies have also shown that citizens’ willingness-
to-pay and their attachment to urban trees are con-
nected with the aesthetic attributes of these trees
(Zhang and Zheng 2011). It might therefore seem
surprising that no adjustment is made for these
soft values in the LITA model. These values are
important to take into consideration when a city
council is choosing (e.g., which trees should be
saved in a development context) and when pro-
moting urban trees to the public. However, inclu-
sion of aesthetic and architectural parameters in
all economic models raises two questions that are
difficult to answer, namely: 1) To whom is the tree
aesthetically and architecturally beautiful? and 2)
Who should judge whether this is the right opin-
ion? These two questions are crucial in aesthetic
and architectural valuation, which can cause
problems. Courts can perceive these values differ-
ently, even in the same case in different instances,
as seen in court cases in Sweden [e.g., Bergin v
Geisel (2009) and Bergin v Geisel (2010)], where
the District Court and Court of Appeals reached
different conclusions on the aesthetic values of
the same trees). Sometimes the path chosen is to
disregard these values because of the problems in

judging them neutrally [e.g., Pohland v Virnamo
municipality (2012)], where the court chose to dis-
regard the aesthetic value). However, the aesthetic,
cultural, and location characteristics of a tree are
important in the sense that the courts use these
to demonstrate that the trees are not commercial
forest and to determine the compensation to be
paid [e.g., Pohland v Virnamo municipality (2012),
where the aesthetic value was used to determine
whether the trees were commercial forest or not].

Planting Costs
When it comes to calculating the costs of plant-
ing a tree, there are many factors to consider:

« the number of trees to be planted or managed

+ the specific requirements of the planting site
(e.g., the size of the planting bed, the number
of layers in the structure, and the paving type,
such as concrete or asphalt)

o odd and difficult placements, which can
radically affect, for example, the costs of con-
struction and transportation to the site

» the cost of caring for replacement trees dur-
ing the initial years of their life

The list of special conditions is almost lim-
itless, but the general assumption was that it is
not reasonable to create a model that calculates
an exact cost for the planting and maintenance
of replacement trees for every conceivable sce-
nario. Obtaining a standard planting cost per
cm’ for a tree requires a simplified model, which
in turn leads to a classic dilemma—the model
should reflect reality in a reasonable way, but
should not be linked too precisely to tree replace-
ment in the individual case. The LITA model is
therefore a compromise that allows the planting
costs to be included when calculating a replace-
ment cost for urban trees. If a value is required
for particularly demanding planting sites, or
for sites regarded as more labor demanding,
then a case-specific estimate must be made.

For common planting conditions, the cost per
tree increases step-wise (Figure 3). This is especially
noticeable for large trees. Nonetheless, a linear func-
tion captures most of the behavior in the costs for
streetplantingand park planting (R*=0.804and 0.810,
respectively). These two cases are very similar, how-
ever,sothecombined meanisusedinthe LITA model.
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Figure 3.Tree planting costs, based on the mean planting costs for trees in street and park environments.

The Final Formula

Having specified the replacement cost of the tree
based on the cross-sectional area, the adjustment
factors, and the planting costs as described in
this article, the proposed formula for calculating
the value is:

[1] Vr=PtxAxD+AxPp+B

where Vr is the total replacement cost; Pt is
the nursery catalog price per cm? for a tree
of size 12-14 and of the same tree species
as the tree being replaced; A is the cross-
sectional area of the tree being replaced
(cm?); D is the reduction due to damage to
the tree being replaced; Pp is the planting
cost per cm? and B is the base planting cost.

The LITA approach is a solid way of calculat-
ing a replacement value, is easy to update and
explain, and has a clear link to the marketplace
for trees (i.e., tree nurseries). The model also pro-
duces an economic replacement cost for specific
trees, although replacement cost is not necessarily
equal to value (CTLA 2000). A replacement
tree, although of the same size, species, and con-
dition, will not have the same value as the tree
being replaced (i.e., it will not have the same his-
tory or architectural features that the lost tree
might have had). Hence, the economic valua-
tion made by the LITA model and the adjust-
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ment factors proposed in the model will never
fully replace the lost value of the original tree.

The LITA model is designed to evaluate
large trees and to err on the side of underes-
timation. As a result, the calculated replace-
ment cost will not be the best option for
smaller trees that are available from nurser-
ies. Such smaller trees, in most cases, will
be allocated a lower replacement cost than
the nursery price, due to the decision to
base the model on the lowest price per cm?.
In short, calculated costs are not meant to
replace nursery prices when such exist, as
with the LITA model this will most likely
result in a lower replacement cost. In fact, it
may also underestimate the cost for sizes just
slightly above those available from nurseries.

The model is designed to estimate the replace-
ment value of trees in an urban environment. For
most urban situations, the costs of planting and
establishing the trees are small in relation to the
LITA value, so excluding these costs is not a major
issue, but the planting costs in common urban
environments are nonetheless included. This is
the correct approach unless the location involves
major problems for tree planting (e.g., if specialist
and expensive equipment is needed). The cost
of such work is not included in the model and
must be added separately for each such case.
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CONCLUSIONS
The Linear Index of Tree Appraisal model presented
here uses tree cross-sectional area to extrapolate
from a band of known prices to a base price for any
desired tree size, which can then be adjusted using
an appropriate factor depending on the vitality/
damage of the tree. It provides a simple method for
determining the replacement cost of urban trees
and is thus designed to work where soft values are
sometimes difficult to justify. It is thus a good com-
promise between simplicity and accurately describ-
ing the change in tree price. The LITA model is easy
to use, easy to update, does not have any limitations
concerning tree species or sizes, and does not rely
on subjective judgments except in assessing damage.
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Résumé. La valeur économique que constituent les arbres ur-
bains est importante pour leur gestion et assurer que ces arbres
seront maintenus et préservés. Cependant, de nombreux modeéles
sont actuellement disponibles afin d'établir la valeur de ces arbres,
ce qui a conduit a une grande fluctuation de leur valeur définitive.
Il a également donné lieu & de multiples modeles utilisés dans un
méme pays, générant ainsi une certaine confusion dans les tribu-
naux. Dans ce contexte, des chercheurs ont analysé si la surface ter-
riére du tronc de I'arbre doit étre utilisée de maniére linéaire comme
base de l'extrapolation pour établir la valeur de remplacement de
l'arbre. Les chercheurs ont également mis au point un modele, le
Modele de l'indice linéaire de Iévaluation des arbres (LITA), qui
utilise la surface terriére de l'arbre pour ensuite extrapoler a par-
tir d'une liste de prix établis, un prix de base pour tout arbre non-
obstant sa dimension, qui peut ensuite étre ajusté en utilisant un
facteur approprié prenant en compte la vigueur des arbres et leur
état/condition.

Le mode¢le de l'indice linéaire de lévaluation des arbres est fa-
cile a utiliser et & actualiser, ne comporte pas de limitations quant
a l'espéce et a la dimensions des arbres, et ne repose pas sur des
jugements subjectifs, sauf pour 1'évaluation de I'état et de la condi-
tion des arbres évalués. Il fournit une méthode simple afin de déter-
miner le cotit de remplacement des arbres et est donc congu pour
étre utilisé lorsqu'une approche indulgente ou modérée est parfois
difficile a justifier.

Zusammenfassung. Die 6konomische Bewertung von urbanen
Baumen ist fiir ihre Verwaltung wichtig und sichert dabei, dass sol-
che Baume gepflegt und geschiitzt werden konnen. Trotzdem sind
derzeit zahlreiche Modelle zur Bewertung urbaner Baume erhaltlich,
was zu einer grofien Variation des finalen Preises fiihrt. Es hat auch
dazu gefiihrt, dass innerhalb eines Landes verschiedene Modelle
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genutzt werden und die Gerichte verunsichert. Vor diesem Hinter-
grund untersuchen Wissenschaftler, ob die horizontale Querschnitt-
fliche eines Baumes als Basis fiir eine Hochrechnung von Baum-
ersatzkosten in einer linearen Weise verwendet werden kann. Die
Forscher entwickelten auch ein Modell (Linearer Index der Baum-
schitzung) (LITA-Modell), welches die Baumquerschnittfliche als
Basisgrofie verwendet, um aus einer Auswahl von bekannten Prei-
sen einen Preis fiir jede beliebige Grofle hochzurechnen, welcher
dann unter Einbezug eines entsprechenden Faktors in Abhangigkeit
von der Baumgesundheit angepasst werden kann.

Das LITA-Modell ist leicht zu verwenden und zu aktualisieren,
hat keine Einschrédnkungen beziiglich Baumart oder -gréfie und
basiert nicht auf subjektiven Einschitzungen aufler bei der Unter-
suchung von Baumschaden.

Resumen. La valoracién econémica de los arboles urbanos es
importante para su gestion y para asegurar que este tipo de arboles
sean mantenidos y protegidos. Sin embargo, numerosos modelos
de valoracion de los arboles urbanos estan actualmente disponibles,
lo que ha dado lugar a una gran variacién en el precio final. Tam-
bién ha dado lugar a multiples modelos que se utilizan dentro de un
mismo pais, confundiendo asi a los tribunales. En este contexto, los
investigadores examinaron si el drea de la seccién transversal del
arbol se debe utilizar como base para la extrapolacién del costo de
reemplazo del 4rbol en una forma lineal. Los investigadores tam-
bién desarrollaron un modelo, el Indice Lineal de Tasacién del Ar-
bol (LITA, por sus siglas en inglés), que utiliza el area de la secciéon
transversal para extrapolar a partir de una banda de precios conoci-
dos a un precio base para cualquier tamano del arbol deseado, que
luego se puede ajustar usando un factor apropiado que depende de
la vitalidad/daio del arbol.

El modelo LITA es facil de usar y de actualizar, no tiene ninguna
limitacién en relacién con las especies de arboles o tamaios, y no
se basa en juicios subjetivos, excepto en la evaluacién de los dafios
a los drboles. Proporciona un método sencillo para determinar el
costo de reposicion de los arboles urbanos y por lo tanto esta dis-
enado para trabajar donde los valores "suaves" son a veces dificiles
de justificar.



