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Abstract

Purpose — The purpose of this paper is to consider the monetary valuation implications arising from local
government tree trimming, by calculating the loss of local government authority’ monetary tree value arising
from trimming trees under power lines.

Design/methodology/approach — A city council model of estimation of the monetary value of city trees in
a sample of three streets in a suburb of the Perth Metropolitan Area in Western Australia is applied to
ascertain the loss of monetary value to the local government authority arising from tree trimming.
Findings — Using a sample of 274 city trees, the results of the study show that 156 city trees did
not get trimmed thus incurring no monetary loss. However, the average loss of monetary value from
118 city trees that were trimmed was AU$2,816 per tree, suggesting a substantial loss of value to
the council.

Research limitations/implications — The use of monetary tree valuation should be treated with caution
as there is a focus on monetary calculations rather than non-monetary evaluations of trees. Further, the
analysis does not take into account increases in value of city trees resulting from their growth.

Practical implications — In trimming trees, monetary value and canopy cover of trees may be reduced. In
terms of property management, it may be helpful for the city council to take into account loss of city tree value
from tree trimming when considering a cost-benefit analysis of the above ground/underground trade-off of
power line installation.

Social implications — With increasing populations and demand on services, local government authorities
may use monetary valuation techniques of trees to provide an accountability to ratepayers.
Originality/value — The results highlight the value loss of trimming a tree. The study’s originality rests in
providing local government authority a valuation.

Keywords Australia, Environmental management, Local government, Asset valuation

Paper type Research paper

1. Introduction

A critical responsibility taken up by Australian local government authorities is the
management of city trees, which may entail some form of accountability placed on
the authority to provide feedback about the tree maintenance of city trees controlled by the
authority. A city tree is one located on public land and for which the authority is responsible
for ongoing maintenance. Such decision making may entail calculations of loss of city tree
value arising from tree trimming. In this context, the purpose of this paper is to apply a city
council model of estimation of the monetary value of city trees to ascertain the loss of
monetary value arising from tree trimming.

The paper is significant in that it provides a cost estimation of tree value loss due to tree
trimming for consideration by a city council or a power utility in making decisions on such
matters as converting overhead power lines to underground power. Councils have
alternative ways to ensure that trees do not touch the power lines. One alternative is to trim
the trees, which incurs costs of trimming expenditure and loss of tree infrastructure
valuation (using the Helliwell method), and another is to place the power lines underground,
which incurs a capital cost. The paper utilises a monetary valuation framework to provide
an alternative perspective of understanding landscapes for the benefit of planning and
accountability of city trees and power lines.
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In approaching an explanation of an account and accountability of city tree trimming it is
helpful to consider the economic, ecological and social costs and benefits of city trees.
Local government property management of trees is critically important given that trees have
economic value (Odudu and Iruobe, 2017), need upkeep by local government property
managers, require pruning of broken branches (Holden, 1986), cause a nuisance (Lee, 2007)
and make a local government authority liable for damage caused by trees under their control
(Rotherham, 2014; Property Management, 1998, p. 1). To avoid city tree foliage from making
contact with overhead power lines, electricity utilities trim the tree foliage on a regular basis in
order to try to maintain a 2m clearance (Ausgrid, 2016). However, in trimming trees,
monetary value and canopy cover of trees may be reduced (Ling and Isaac, 1996).
This construction of monetary value arises from the assumption that trees may be considered
as a non-current assets generating future economic benefits through service potential
(Brown and Boogaerdt, 2006). These future economic benefits may arise from the beneficial
effect of city trees on property (Pandit ef al, 2013) and amenity values (Price, 2007).

A considerable literature has placed a dollar valuation on trees (Donovan and Butry, 2010,
Giergiczny et al.,, 2012) but such calculations may be open to question given the highly subjective
nature of the variables used to frame the valuation (Helliwell, 2014). One way to overcome this
issue is to consider relative monetary valuations in terms of loss or gain of monetary value using
opportunity cost (Salant and Yu, 2016). If opportunity cost is understood as the next best
alternative foregone, then it is possible to express monetary loss in terms of choosing one
alternative over another (Brown, 2014). Opportunity costs, monetary costs and monetary
valuations frame trees in terms of marginal economics and utilitarian worth. In this context,
there appears a growing move by local government authorities to use costs and valuations for
the management of trees under their control (Sudipto et al, 2012). Thus, for example, where the
City of Stirling permits city tree removal for development, developers are expected to contribute
to the tree removal costs and the reinstatement tree costs (including costs of watering for two
subsequent summers) (City of Stirling, 2016a). Where developers damage trees in the process of
development, they are expected to compensate the city according to the amenity value of the tree
loss calculated through the Helliwell valuation system (City of Stirling, 2016a).

Tree contact with power lines may be a leading cause of electric power outages
(Cielewicz and Peevey, 2013). Well-managed tree trimming under power lines helps avoid
equipment failure and potential high frequency of outages (Springer, 2010). However, tree
trimming under power lines incurs both a direct monetary cost of use of tree-trimming
services and an indirect monetary cost of loss of tree amenity (Fenrick and Getachew, 2012).
For example, if an entity chooses to trim a city tree under a power line, then it foregoes an
increased monetary valuation of the tree in terms of the tree’s future economic benefits.

Underground power helps reduce tree operations and maintenance costs and decrease
power outage durations (Fenrick and Getachew, 2012). It also enables local governments to
maintain tree amenity (Plant ef al, 2017). However, the installation of underground power
has a direct monetary cost in terms of installation of underground cables, removal of
poles and maintenance costs. This suggests that a cost-benefit analysis is required in
considering trade-offs between using systems of underground and above ground power
(Bumby et al, 2010). With this in mind, the following research question is posed:

RQI. What is the loss of local government authority’ monetary tree value arising from
trimming trees under power lines?

2. Research overview

Answering this question is important because it may enable stakeholders to ascertain a
benchmark of the monetary costs of tree trimming in the view of local government
authorities. In this way, the study focusses on costs and monetary valuation of tree loss.



2.1 Gity of Stirling

Consistent with perceiving and valuing landscape in monetary ways, the City of Stirling
maintains a “Street and Reserve Trees Policy” (City of Stirling, 2016a), which uses
accounting calculations for tree target setting. For example:

The City aims to plant one million trees and shrubs over a 17-year period. Over the past
seven years, the City’s planting average has been 55,448 trees and shrubs per year. (City of Stirling,
2016b, p. 106)

Tree canopy is desirable because it “promote[s] liveability and urban sustainability”
(Plant et al, 2017, p. 134). Monetary valuations provide insights of city trees for the benefit of
environmentalists, city planners and managers with a remit to increase tree canopy of a
particular local government area (Jim, 2006). Such valuations provide an alternative
perspective in understanding landscapes for the benefit of planning and design of city trees.
Last year, for example, the City of Stirling planted a total of 71,000 trees and shrubs in order
to meet its long range target of “18 per cent tree canopy cover across the City by 2030”
(City of Stirling, 2016b, p. 8). Its existing canopy cover is 12.9 per cent, suggesting that
considerable monetary costs will need to be incurred in order to reach its canopy targets.
Monetary valuations are particularly helpful for the planting, protection and management of
city trees as city councils often lose trees through urban development. The City of Stirling
lost 81 hectares of tree canopy because of tree removal and tree pruning (City of Stirling,
2016a). Monetary valuation may help planners and managers assess city preferences for
canopy cover. The attainment of city targets for canopy cover may incur substantial costs
including those of increases in tree infrastructure and tree maintenance, which require the
use of accounting calculus and management for the reporting of canopy cover.

It should be borne in mind that in terms of city trees the City of Stirling follows
considerable regulations and policies. The City of Stirling’s “Street and Reserve
Trees Policy” works under the specific enactments of the “Local Government Act 1995,
Local Government (Uniform Local Provisions) Regulations 1996”, Local Planning Scheme
No. 3 — City of Stirling, “Planning and Development Act 2005” and “Local Government
Property Local Law 2009”.

2.2 Tree issues generally

A major contribution of the paper is that it quantifies the monetary loss of city tree trimming
for power lines through empirical testing of local government authority city trees.
The analysis of the quantification of monetary loss of city tree trimming follows the
theoretical work of Brown and Boogaerdt (2006) that attempted to offer a broad spectrum of
valuation models for the reporting of city trees. The current study adopts a monetised
approach in calculating losses of monetary values using a database on city trees provided
by a local government authority. In a past study, opportunity cost was also used to appraise
the trade-off between local government authority expenditure on roads and footpaths
(Brown, 2014). In contrast, the present study attempts to monetise the trimming of city trees
in terms of opportunity costs in a local government setting yet at the same time keep in mind
ecological and social aspects of the trimming of city trees.

The paper is structured as follows. Following the introduction and research overview,
the study’s methodology and limitations is explained. This is followed by study’s literature
review before the analysis of the three suburb comparison. Then a section outlining a
discussion of the results is presented followed by a section on the study’s conclusion.

3. Methodology
The City of Stirling is a metropolitan local council of Perth, Western Australia (see Figure 1).
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Figure 1.
City of Stirling,
Western Australia

Western Australia

Stirling

The study examined data for three areas: Gildercliffe Street, Scarborough, between
Newborough Street and St Bridget’s Terrace; Grand Promenade, Scarborough,
between Newborough Street and St Bridget’s Terrace; and Elstree Avenue, Coolbinia,
between Carnarvon Crescent and Glyde Road. This includes tree asset valuation
records and “Helliwell” valuation method information. The City of Stirling defines the
Helliwell method of valuation as allowing:

[...]for a monetary value to be placed on the visual amenity provided by an individual tree asset.
(City of Stirling, 2016a, p. 7)

It also uses high resolution airborne multispectral imagery to keep records of significant
canopy, where:

[...] “significant canopy” is defined as tree canopy cover that is taller than three metres and has a
larger area than 20 m?. Canopy loss is the result of the removal of trees from public and private
land, as well as significant pruning. (City of Stirling, 2016b, p. 88)

The City of Stirling’s tree asset valuation records and Helliwell condition information
sets covered 338 city trees of these data for only 274 trees were analysed because
others were too small or of an inappropriate type (for example Cocos palm). The City of
Stirling also provided aerial imagery of the trees. The City of Stirling provided aerial
images of the areas of investigation. The same areal images are used in web-based
interactive mapping (Intramaps, 2017). The image was used as a backdrop for results of
this investigation.

Data of each tree were also provided in spreadsheet format by the City of Stirling.
The data contained location of tree, tree type and measurements and calculations in relation
to the monetary tree value. The measurements of city trees taken by the City of Stirling
consisted of the following information: unique tree identifier, eastings and northings of the
tree, power line information related to each city tree, calculated City of Stirling monetary
value expressed in dollars, category of tree size, and square metre size of tree. These data
were split up and transferred into a PostgreSQL database either directly or via the QGIS.
Consistent with ratio analysis, the study used the monetary values calculated by the City of
Stirling in order to make comparisons of before and after tree trimming possible. Monetary
values calculated by the City of Stirling were used as a basis for calculations of loss of value.
Free open-source software was used. This software included Libreoffice, PostgreSQL,
PostGIS and QGIS (Libreoffice, 2016; PostgreSQL, 2016; QGIS, 2016).



All the trees on both sides of the selected streets were photographed. In this way,
trimmed and non-trimmed trees could be compared. An image of each city tree was
imported into QGIS, then the shape of the existing crown was digitised and an estimated
area of trimming loss was digitised, as illustrated in Plate 1. The digitised areas of existing
canopy and lost canopy were added to get a total area. From here ratios could be calculated.
These ratios in turn were applied using tree values supplied by City of Stirling.
The projection of loss was calculated using ratios/percentages of loss of canopy compared
to the initial existing canopy size. These ratios were then used in terms of the city tree
project, and a separate QGIS project was created.

3.1 Lumitations

A data confidentiality agreement were struck between the City of Stirling and the co-authors
for the City of Stirling to provide details of the City of Stirling’s tree asset valuation records
and Helliwell condition information sets. The authors have permission to include council
details of financial metrics and photographs in the study and the data was to be held by the
co-authors for a period of one calendar year from the date of agreement.

For analysis only trees higher than 4 m were used to take into account the safety
standards about clearance around power lines (Ausgrid, 2016). When the canopies were
digitised it was recorded only if the tree had been pruned under power lines in a previous
time. Part of Elstree Street was converted to underground power in 2015. No revaluation
had been conducted by City of Stirling and as a consequence this data could not be used
for analysis.

The paper is limited to calculating monetary loss of city tree value arising from tree
trimming under power lines. It does not take into account modelling of pollution abatement,
CO, absorption, noise reduction and cooling properties, all of which offer considerable
amenity value of city trees. It also does not take into account trade-offs between
underground and above ground power systems in terms of reliability, aesthetics and safety
assessments (Bumby et al, 2010). Nevertheless, it derives a sense of loss of tree amenity
value using the City of Stirling’s tree valuation method in the study’s analysis.
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Plate 1.

City tree (tree id 6736)
not trimmed,

fully grown
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Figure 2.
Costs and benefits
of city trees

A further limitation of the study is that it only considers the monetary loss of city tree value
of a single Western Australian local government authority, where under the
“Thoroughfares and Public Places Local Law 2008”, the City of Stirling defines a tree:

[...]as a woody perennial plant generally having a single stem or trunk which will grow to a height
of approximately 4 metres or more. (City of Stirling, 2016a, p. 7)

Other jurisdictions may have different criteria for height of trees under their control. Future
research might also consider taking a larger sample of council streets to perform a more
robust analysis of the research question.

4. Literature

4.1 Accounting

The relevance of tree trimming to the field of social and environmental accounting rests on a
prior accounting literature that seeks to provide financial information on issues that touch
upon the natural environment. This financial information may encompass a calculation of
private and external costs (Antheaume, 2004), the measurement and pricing of environmental
and social externalities for improved decision making (Bebbington ef al, 2001), the rendering
of a sustainability account (Bebbington and Gray, 2001) and the generation of full cost
accounting linked to sustainability science (Bebbington and Larrinaga, 2014).

Figure 2 shows the various costs and benefits of street trees. Apart from improved
mental health and increased property values, city trees provide shade, absorb carbon
dioxide and reduce stormwater. Most and Weissman (2012) argue that trees also benefit
society in providing carbon sequestration, street safety and electric and magnetic field
shielding. The costs of trees arise from the collection of leaf and seed litter and of trimming.
The issue of trimming or not trimming is pivotal to the objective of this study.

Internal stakeholders of the city council may utilise a hierarchical or individualized
construction of accountability in providing a construction of environmental reality of city
trees. City council ratepayers, whose rates contribute to the costs of these accounts of city
street trees may gain from this individualizing form of accountability given the wide array
of benefits that emanate from information sets about city trees provided by the council. For
example, the information provided on the tree trimming for power lines
may enable a ratepayer to assess the impact of tree trimming by a city council
(ratepayers are not required to trim city trees) on property prices. Socializing forms of
accountability “acknowledges the interdependence of self and other”. This is particularly

Trimming
Leaf and Seed Litter

Reduces Parking Space ]

Being near “Nature” is Good ]
Mental Health
Reduces Stress ]

-—I Increased Property Values I
—r Cools Air ]
Shade —| Increases Life of Paved Surfaces underneath
—| Nice to Walk Under on Hot Day ]
CO,

Absorption  § 2

) Particulate matter

City Street Trees

-{ Stormwater H Reduction of Storm Water into Drains ]

Sources: Alliance for Community Trees (2011) and Beatley (2017)



relevant to the interaction by a local government authority with other key stakeholders,
such as utilities, environmental-interest groups, engineers and other government
departments. Laffin (2009) makes the point that a local government’s outcomes and
initiatives, which are part of a central-local government relationship, are carried out by the
local government authority as a form of accountable governance. This accountable
governance includes a vertical accountability, informed by legal obligations, and a
horizontal accountability, checked by co-government entities (Considine, 2002). There may
also be a form of political accountability where the accountability mechanism is interpreted
by various stakeholders for their own objectives (Flinders, 2011).

Together, individualising and socializing effects of accountability (Roberts, 1991a, b,
1996) encourage comprehensive reporting (Roberts, 2003; Roberts and Scapens, 1994)
using a “common measurement of economic impacts of different actions and events”
(Unerman and Chapman, 2014, p. 388). A reliance on monetary valuation may prove fraught
in terms of emphasising the economic over the ecological and social aspects of
accountability (Hines, 1991) and in reflecting the full cost accounting into practice with
complete accuracy (Antheaume, 2004). Bebbington ef al (2001) in a review on full cost
accounting in terms of the care of land noted that some measures to bring about more
sustainable operations could vary across entities and that there was difficulty in estimating
impacts into external costs with precision. In addition, Bebbington and Gray (2001) in an
exercise constructing a sustainable cost calculation faced difficulties concerning partial
information sets, incomplete cost data, and varying measurement bases. Further, Herbohn
(2005) found that full cost environmental accounting was beset by a lack of appropriate
measurement techniques. In this context, caution needs to be exercised in constructing
estimations of monetary valuations of tree trimming.

It should be pointed out that city trees are not only trimmed for power lines. Many trees
are trimmed to ensure appropriate vehicular access, or keeping branches away from
buildings. In some cases, they may be trimmed for aesthetic reasons. There are also some
species of trees that may need more regular maintenance trimming than others for safety
reasons. However, this form of tree trimming is separate from the exercise of tree trimming
for overhead power lines. As a consequence this does affect the calculation of opportunity
cost presented in this study.

5. Results of discussion

The effects of appropriate tree trimming can be dramatic. Plate 1 shows an image of a
non-trimmed city tree. In contrast, Plate 2 provides an image of the estimated area lost from
the tree by trimming. On the left-hand side of Plate 2 is an image of a city tree that has been
trimmed under a power line. The image on the right-hand side of Plate 2 shows the existing
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Plate 2.

City tree (tree id 6790)
trimmed for

power lines
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Plate 3.

Image Trees
17,594-17,509 in
Gildercliffe Street

canopy digitised in green, with the estimated area lost due to the power line shown in red
and the estimated area lost by shaping the tree in yellow. Estimations of loss from shaping
were not used in this report.

The areas are used as ratios, which in turn are used in our calculations. The estimated
areas of loss and the existing cross-sectional area for a tree are added together. The existing
cross-sectional area is then divided by the just calculated total area to give a ratio that is
used as a multiplier to calculate the lost dollar value. Thus, one can calculate the average
value of trees under a power line and compare that with the average value of trees that are
not under power line. The dollar value of each tree has been calculated by City of Stirling
using the Helliwell method (Helliwell, 2008; Watson, 2002; Sarajevs, 2011).

Trees identified by the numbers 17,594-17,509 of Gildercliffe Street depicted in Plate 3
show the difference in size caused by power line cuts. The trees are of the same type
(Queensland Box Tree), grow in the same natural environment and are assumed to have
been planted at the same time. The shape of the canopy of the tree on the left is overlain on
to the trimmed tree on the right. From this overlay, it is quite clear the substantial loss by
trimming. In this example, the assumption is made that without power lines the trees would
have been the same size then the power line trimming reduced 59 per cent of its potential
size. A total of 16 tree pairs have been compared with an average of 58 per cent loss and a
spread from 29 to 80 per cent. The average calculated loss for this street is only 30 per cent.
The calculations of canopy loss in the report were based on conservative estimates.
For example, the images show that many of the power-line-trimmed trees were squared off
causing an additional loss of canopy, which was not used in the calculations of the analysis.

Figure 3 shows part of Gildercliffe Street. The pie charts overlaying the trees in the
image are centred on the positions provided by the City of Stirling. The green of the pie is
the dollar value as calculated by the City of Stirling. The red represents the calculated
value loss. The size of the pie is based on the adjusted dollar values for each tree.
The power lines run on the west side of the street. On both streets are little green pies
without a red loss component. These represent trees that are lower than 4 m and therefore
have not been trimmed.

As shown in Table I, the mean loss of tree valuation arising from trimming trees under
power lines is $986 per tree. Not all trees underwent a loss in tree valuation. Indeed, 156 city
trees (representing 56.93 per cent of the total sample) did not get trimmed at all, and thus did
not incur a monetary valuation loss.

Table I also show the adjusted monetary valuation of the sample set of trees after taking
into account the monetary loss from tree trimming. Using the valuation basis for tree
valuation by City of Stirling the expected mean adjusted monetary valuation is $7,331 per tree,
with a range extending from $905 to $21,718.

Table II focusses on the descriptive statistics of the 118 city trees that were trimmed.
The mean monetary valuation loss of the 118 city trees was $2,186 per tree, while the mean




Legend Tree Pie Chart

Red part of pie
indicates percentage
of value loss

Green part of pie
indicates current
value
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Figure 3.
Images of tree value
and tree value loss

Minimum Maximum Mean SD
Monetary valuation loss 0 8437 986 1,293 Table I.
g » D ipti tatisti
Adjusted monetary valuation 905 21,718 7331 2081 Rl ek o
Note: n=274 three streets
Minimum Maximum Mean SD
Table II.
Monetary valuation loss 483 4,767 2,186 1293 Descrintive statisti
Adjusted monetary valuation 1,690 10,893 6522 2049 g b Ve SETSHCS

Note: n=118

of the trimmed trees
from three streets

adjusted valuation of these 118 city trees was $6,522 per tree. This figure of $6,522 per tree is
much lower than the mean adjusted valuation of the 156 non-trimmed city trees which is
$7,944 per tree. The maximum adjusted monetary valuation for trimmed trees was $10,893
while the maximum monetary valuation for non-trimmed trees was $21,718 (no adjustment
needed). The maximum loss of a single tree was $4,767.

Of the sample of 118 city trees that were trimmed, the 23 trimmed trees of Elstree Street
had a mean adjusted monetary value of $6,726 and a mean value loss of $2,722, whereas the
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43 trimmed trees of Gildercliffe Street has a mean adjusted monetary value of $6,201 and
mean value loss of $1,852. The 52 trimmed trees of Grand Promenade had a mean adjusted
monetary value of $6,696 and a mean loss of $2,226.

6. Conclusion and suggestions

The City of Stirling clearly gives prominence to the monetary valuation of city trees by
measuring the canopy size and carbon absorption of city trees. City trees also form a critical
part of the council’s socializing form of accountability, transforming trees as infrastructural
assets with regular inspections on the health and condition of trees.

The findings of the study suggest that considerable information sets may be gathered
from the determination of the loss of monetary tree value arising from trimming of trees
under power lines. These calculations of monetary valuation losses clearly allow local
government authorities to determine adjusted monetary valuation of individual and
aggregate city trees. These calculations could also be used as internal records for the
purposes of decision making about the retention, cost, benefit and management of city trees.
In this context, calculations of monetary valuation loss may be helpful in making future
decisions about possible incentives for replacing power lines with underground power and,
thus, satisfy aspects of, individualising, vertical and horizontal accountability.

These calculations could also be used as external records of account of city trees.
The adjusted tree valuations could be recorded as non-current assets in the City of Stirling’s
balance sheet. This is important given in terms of socializing accountability given that the
City of Stirling intends to have in place one million trees, with tree canopy cover targeted at
18 per cent.

In the situation, where a local government authority decides not to make monetary
valuations of its city trees open to the public, a particular difficulty the authority may face in
storing information about potential monetary valuation losses of city trees is how to protect
this information if unauthorised stakeholders of the authority gain access to it. As with the
use of internal controls for the accounting of other asset classes, local government
authorities may well need to put in place controls over access to information on city tree
valuations to ensure its safety. However, this may become a less of an issue for a local
government authority that publicly reports its adjusted monetary valuation of city trees in
its annual reports.

There are a number of issues touching upon political accountability, which might affect
the way in which an individual local government authority might use the study’s model of
determination of monetary tree valuation arising from trimming trees under power lines.
First, the accuracy of the model will depend upon the specific assumptions of valuation
adopted by a particular local government authority. In the case of the City of Stirling, which
adopted the Helliwell valuation method, there appeared the advantage of using a relatively
old system of tree valuation that has been applied in other jurisdictions over a period of time.
However, other local government authorities might consider alternative models of valuation
which may provide a higher degree of accuracy. The benefits of the other West Australian
local government authorities in using the same valuation method is that a comparison could
be made of monetary valuation loss and adjusted monetary values.

Second, no matter which model of the valuation is applied, there appears space to
evaluate formally the relative loss of value in the form of opportunity cost. What is
important here for local government authorities is to select a model of valuation loss that is
meaningful to both authority management and authority stakeholders. The meaningfulness
of the information may be demonstrated by its ability to help these managers and
stakeholders make informed decisions on tree resource management based on efficient
and effective collection of data. In this respect, an interesting finding from the analysis is
that 56.9 per cent of the sampled trees were not trimmed at all, and thus did not incur a



monetary valuation loss. By 2030, the City of Stirling may well have one million trees
growing in its local government area. Given that on average 55,448 trees and shrubs are
planted per year, a critical concern for city planners and managers is to consider the ratio of
the population of trees that might need pruning by 2030.

Third, a local government authority might need to consider in light of the results of the
study is the level of completeness of its records of monetary loss accounted for tree
trimming. This study appraised a sample of 274 city trees from three streets. However, to
derive more robust appraisal of the aggregate loss of monetary tree valuation, future
research with might consider increasing the sample set to obtain a more accurate and
comprehensive valuation figure. Given the substantial annual loss of trees in the City of
Stirling and the City’s substantial annual planting programmes such records of monetary
valuations and losses of city trees may need to be constantly updated.

A critical matter of concern for local government authorities in determining
calculations of monetary loss is how to interpret the results of calculations of loss for
purposeful decision making. For example, in deciding upon the trade-off between keeping
overhead power lines and putting in place underground power, the issue of monetary as
against non-monetary valuations may need to be appraised. This may well depend on a
City’s long range tree targets. In the case of the City of Stirling, there appears a
pressing need for the city to achieve substantial tree canopy cover of 18 per cent in the
local government area by 2030, suggesting that the putting in place of underground
power may help the city move towards that target. However, the construction of
underground power requires substantial capital investment, a monetary cost which may
need to be off-set against estimated monetary losses from tree trimming using the city’s
valuation basis as a measure of monetary worth. This suggests that the opportunity cost
model presented in the study’s methodology with its emphasis on trade-offs is a
useful model for the City of Stirling to consider in making decisions about the above
ground/underground trade-off.

In reflecting on the results, it is important to remember that the local government
property managers are responsible for the upkeep of trees and the information gathered by
the City of Stirling on tree trimming may extended to other parts of the city since their
management inspects trees on a regular basis. It is also clear that with enhanced data on tree
values, the City of Stirling could provide more information to ratepayers as part of the City
of Stirling’s mapping options. In this way, ratepayers may be put in a position to pressure on
governments to consider underground power to improve streetscape and treescape. Such
information may enable ratepayers to appreciate the financial benefits of having well-
manage city trees. Monetary valuations also provide a sense of the appropriate positioning
of planting new trees.

In summary, in terms of financial accountability of tree-trimming management of a local
government authority, there appears merit in looking at monetary loss from tree trimming
in appraising power line management. In this context, opportunity cost provides an
appropriate mechanism for calculating monetary loss from tree trimming. As a
consequence, many local government authorities would benefit from reappraising their
tree trimming operations.

However, in framing tree trimming evaluation as a case study for a more generalizable
conversation that informs lessons that can travel to other contexts, there appears space for
social and environmental accountants to frame issues of overlapping ecological, social and
economic aspects in terms of opportunity costs, trade-offs and alternatives foregone.
The concept of amenity value, used in this study in the context of city trees, may also extend
to other issues related to the natural environment, such as rivers or streams. Further, it may
be fruitful for social and environmental accountants to embrace the technology of GIS to
probe issues concerned with an account of the wonder of nature.
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