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Introduction

CAVAT (Capital Asset Value for Amenity Trees) provides for the first time in the UK a
method specifically intended for managing trees as public assets not liabilities. It is
designed to be a strategic tool and an aid to decision-making in relation to the tree stock
as a whole, but also to be applicable to individual cases, where the value of a single tree
needs to be expressed in monetary terms.

It is intended particularly for councils and other public authorities and primarily for
publicly owned trees. However it may be used by other public bodies, including the
courts, private institutions and individuals. It complements other tools of arboricultural
analysis, such as single tree hazard assessment systems. So far as possible it draws
upon on objective evidence and published data, but it also relies on expert arboricultural
knowledge and in some cases assessments that are specific to CAVAT. It can therefore
only be used by arboriculturists who have received relevant training, and who have the
relevant skills and experience.

It is established in UK law, in the Town and Country Planning Act 1990 section 198, that
trees have value as a public amenity and therefore local planning authorities are given a
duty to protect trees in the public interest. The legislation itself does not specify how
amenity is to be assessed, leaving it open for the value of trees to be expressed in the
most appropriate way for the intended purpose, and not necessarily in monetary terms.
Because CAVAT is specifically designed as an asset management tool for trees that are
publicly owned, or of public importance, it does express value in monetary terms, and in
a way that is directly related to the quantum of public benefits that each particular tree
provides. Applied to the tree stock as a whole it enables it to be managed as if it were a
financial asset of the community. Applied to single trees it gives a value that is
meaningful in itself but allows a comparison to be made with the value of other public
trees.

CAVAT works by calculating a unit value for each square centimetre of tree stem, by
extrapolation from the average cost of a range of newly planted trees, and then adjusting
this to reflect the degree of benefit that the tree provides to the local community. The
adjustment is designed to allow the final value to reflect realistically the contribution of
the tree to public welfare through tangible and intangible benefits (See note 1).
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The Two Methods

There are two versions of the CAVAT method. The Full method, described in detalil
separately, is recommended for use in decisions concerning individual trees or groups,
when precision is required and sufficient time is available for a full assessment. The
Quick method, described here, is intended specifically as a strategic tool for
management of the stock as a whole, as if it were a financial asset of the community.
The data required is limited to the minimum necessary to express the value of the tree
stock as a whole, and to provide information to assist with management decisions. Data
will generally be collected in conjunction with regular surveys of the tree stock. The
database software will need to be adapted to include the necessary fields, and to
produce useful analysis of the information collected.

The main differences from the Full Method are that the influence of the accessibility of
location and that individual factors are not considered, on the grounds that these even
out over the stock as a whole and that the extra simplicity is important for presentation
and understanding of results. Size, in terms of DBH is required, but is converted into
inclusion in one of a series of 16 value bands. They are designed to respond quickly to
changes in girth in the early stages of establishment. The values are updated each year
to take account of the effects of inflation. The tree’s relative functional health and
integrity is considered, but in 25% gradations rather than 10%. Finally the effect of life
expectancy on the value of the population will be estimated by an arithmetical
adjustment to the total stock value, and not individually.

Taken together this has the vital effect of reducing any added survey time effectively to
zero, overcoming a potentially significant objection to inclusion, as intended, in the tree
stock survey.

The suggested approach to using the CAVAT Quick method as a strategic tool is
summarized in note 2.

The Quick Method

The Variables
The Quick method potentially involves three steps, and key variables:

1. Basic value/ size;
2. CTl value/ CTI factor;
3. Functional value/ functional status.

Data collection will generally be carried out as part of the annual survey of the tree stock,
although a sample approach could be used, and results calculated from this sample,
providing a representative selection is made. (See note 3.)
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Life expectancy is not assessed as part of the survey. A statistical adjustment is made
when calculating the value of the stock for reporting purposes. The SLE adjustment
bands are shown in Table 2 and the method of statistical adjustment described in note 4.

Step 1: Basic value.

On survey each tree is placed in one of 16 bands according to its DBH, (see table 1),
which gives its basic value. For the purposes of CAVAT the exact size is not needed; if
it is being measured precisely in any case as part of the survey it may be possible for the
database program to calculate automatically the CAVAT banding. The derivation of the
unit value factor is given in Note 5.

Step 2: CTl Value.

The basic value of the tree population will be adjusted according to the population
density of the urban areas of the local authority, using the Community Tree Index (CTI)
factor (see note 6). This gives the CTI value.

Once selected the CTI factor is generally not varied, although some large metropolitan
authorities where population densities vary significantly across their area may find that
more accurate results will be obtained through having different CTI values for different
wards, etc. The CTI factor will in the majority of authorities be 100% (i.e. no change) but
may be up to 250% for the most densely populated boroughs. CTI factors for England
may be found in Table 3.

Step 3: Functional Value

The Functional Value can be retained at 100%, but may be reduced by a factor of 25%,
50%, 75% or 100%, according to the inspector's assessment of the tree’s functional
status. Only one combined adjustment of the basic value is required, comprising
crown size and functionality, giving the overall functional value. There are similar
provisos in respect of any condition, e.g. structural weakness, which does not affect the
current functional status of the tree, or a need for any immediate works. (See Note 7)
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Notes

Note 1: CAVAT, Lifetime Benefit and the Trunk Formula Method

The premise of CAVAT is that the basis for a calculation of value suitably robust,
practicable and useful as an asset management tool for the public value is the widely
accepted approach of depreciated replacement cost.

CAVAT allows the value of a tree to be assessed by extrapolation from the cost of a
newly planted standard tree, using the ratio between their respective trunk areas as the
critical measurement. This approach is also used in the Council of Tree and Landscape
Appraisers (CTLA) “trunk formula method”, an appraisal method widely used in the
U.S.A. However the CAVAT methods have been designed to give the value of trees as
public assets in the UK whereas the stated aim of the CTLA method is to express the
private value of the tree to its owner. Essentially the basic value once calculated is then
modified by a consideration of the impact of those factors that modify the quantum of
benefits that the public may expect to receive from the particular tree. The factors which
are essentially related to “wear and tear” to the tree, including a shortened life
expectancy, are dealt with in terms of depreciation. On the other hand factors which
allow for a variation from an arithmetic mean, for example the particular benefits that flow
from the species in question or the various influences of the tree’s location allow for a
potential increase in value, as well as a potential decrease.

Its results are broadly comparable with what research, both in the U.S.A. and the U.K,,
suggests is a realistic estimate of the tangible lifetime benefits of trees to the community.
The tangible benefits approach is reflected both in use of official population statistics to
generate the CTI index rating in CAVAT and the nature of the adjustment for
functionality, and also in the scale of the adjustments for accessibility and amenity
factors.

The CAVAT Quick method follows the general approach of the Full method, but is
simplified for management of the population as a whole, by exclusion of the less critical
factors and those which balance out over the population as a whole, by taking a broader
view of functionality, and by treating Safe Life Expectancy statistically.

Note 2: Strategic Management, using CAVAT.

The CAVAT Quick method allows the value of the public tree stock to be expressed as
an index. The index will rise, or fall, with changes in the extent and character of the
stock over time. It is suggested that the basic unit of the index should be the equivalent
of £10,000 for an Outer London Borough, which is approximately the value of an
average street tree. The aim of the asset value management approach is therefore not
simply to produce a figure for the stock value, but to manage the stock to increase the
overall value year by year, bearing in mind the particular nature and disposition of the
stock, and the opportunities and resources available.

As the value of the stock of urban trees changes with time, the index will allow those
changes to be expressed in a simple numerical form, and for the results to be subject to
a variety of analyses. In turn this will allow the tree manager to analyse existing
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practices and procedures, test and adjust strategies, and to form appropriate local
management policies, as part of an overall strategy. It will be possible to begin to view
the value of the system against the cost of management and annual investment levels,
for example in new planting. Using simple, standard management analysis techniques,
such as a strengths and weaknesses analysis (SWOT) it will then be possible to
generate medium term action plans, say for a six-year period, as well as longer terms
strategic plans. It will also allow him to communicate the basis of policy making and the
results of his management to interested parties, and not least the public, in a clear and
consistent way. In turn this will allow budgets to be set in accordance with the Borough'’s
agreed strategy.

Note 3: Data collection for the Quick method

To implement Asset Value Management data handling will need to be integrated with
existing database software. Three data fields are needed in respect of each tree:

1) the value band, derived from trunk diameter;
2) the functional status; and
3) the asset value.

The value band may be available through existing DBH data, or may be calculated as
part of the annual survey. Functionality is a concept specifically developed as part of
CAVAT, and needs to be assessed by inspection; it is unlikely to be realistically judged
from existing records (although this has not been tested). The assessment will generally
therefore be done as part of the general survey or resurvey of the stock and so would
add minimal cost.

For purpose of analysis the software needs to be able to calculate at least:

o numbers of trees in each value band, total and as divided by percentage function;
. functional value of trees in each category, in total and as divided by % functions;
. the adjustment for SLE;

. all either for stock as a whole, or for specified areas (e.g. parish/ ward/ street,
etc).

Note 4: Safe Life Expectancy Adjustment.

Trees with a safe life expectancy greater than 80 years retain 100% value; those with
less than 5 years have zero value. The weighting given to the intervening bands is
derived from an exponential curve, on the basis that at less than 80 years life
expectancy value is initially lost only slowly, but that towards the end of a tree’s life the
decline in value becomes increasingly swift. The principles followed are those of SULE,
but the final step, relating to usefulness is omitted to avoid double counting.

As an alternative to individual assessment an adjustment may be made statistically, for
the stock as a whole, based on the average life expectancy for different species. In this
case, the stock is divided into 3 bands,
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1. long-lived species with a life expectancy greater than 160 years in urban conditions,
(e.g. oak, plane, lime, etc.)

2. those with a moderate life expectancy, 160 — 80 years, (e.g. beech, robinia etc.) and
3. those with a short life expectancy, less than 80 years, (e.g. birch, cherry, plum etc.).

If the age distribution were assumed to be even across each species, (e.g. there were as
many 5 as 100 year old oaks etc.) then to calculate the final value the following
adjustments would have to be made:

. For every long-lived tree the functional value would be reduced by 10%

. For every moderate life expectancy tree the functional value would be reduced
by 20%

. For every short life expectancy tree the functional value would be reduced by
40%.

If the assumption were made that there was an also an even distribution between short,
medium and long-lived species the average depreciation for life expectancy would be
23.3%. The overall stock value would be reduced accordingly. If the age distribution
were known or estimated to be significantly distorted an appropriate adjustment would
be made.

Note 5: The Unit Value Factor

The UVF represents the full cost of a newly planted tree in a given area, divided by its
trunk area. It has two components; the nursery gate price, expressed in terms of the
cost of each square centimetre of stem, (or unit area cost) and the planting cost factor,
that is transport, planting, materials, immediate care and management costs, but not
after-care. The calculation of the unit area cost is from the average cost of a basket of
the ten most commonly planted species, containerized, at trade prices, and from
equivalent and competitively priced nurseries. This is to eliminate differences based
only on production factors or variations in demand. The actual specification used was
standard, 12-14 cm. containerized trees, however prior research had demonstrated that
size, as opposed to species, or production methods was not generally a critical factor in
unit cost variation.

The best estimate of the planting cost factor has been found to be 150%, based on
consultation with tree officers, and within the wider landscape industry. The value will
then be modified to take account of the effects of location on the benefits received by the
local population, by applying the Community Tree Index factor, (see note 4).

The UVF is upgraded each year in line with inflation, (using RPI/X) from an original
survey in 2004/5. Again this is to minimize fluctuations in the UVF unrelated to the tree
stocks' contribution to public amenity.

Note 6: Community Tree Index (CTI)

The CTI index factor is a measure of the relative population density of the council, and
thus the relative number of those potentially able to benefit from the council’s trees,
derived from Office of National Statistics (ONS) information. The CTI values for each
Local Authority in England are shown in a separate document titled The National
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Community Tree Index. They vary from 100%, for the majority of the country up to a
maximum of 250%, according to the published population density.

It may give more accurate results to calculate the stock value on a ward by ward basis,
rather than by using the overall council value. This will depend upon an assessment of
whether the council is relatively homogenous in character overall, or whether there are
significant variations from ward to ward. Ward statistics are available from the Office for
National Statistics, via the ONS website, <https://www.ons.co.uk/Default.asp>.

(Note: the CTI factor supersedes the previous value band approach, based on
differential planting costs, which no longer applies.)

Note 7: Functionality

The basis of CAVAT is trunk area, but the crown area may often be reduced from what
would be predicted for an average tree of the size by species characteristics, possibly
exaggerated by grafting, as in many flowering cherries, or by pruning, or by natural
events such as disease or branch failure. Alternatively the crown may be fully present,
but functioning poorly; in either case the assessor carefully estimates the adjustment to
be made, so that the functional value represents as realistically as possible the actual
capacity of the tree to provide public amenity. Only 1 adjustment is made for both
crown size and condition. For the Full method the estimate is made to the nearest 10%,
in the Quick method to the nearest 25%.

The 2 considerations are:

1) Crown Size.

The value is reduced proportionately if:

e the crown is being reduced by regular pruning;

e the crown area has been reduced by natural causes, e.g. storm damage or disease,
and the tree has not recovered; or

o the crown has failed to develop, e.g. because of top grafting onto a stronger stock,
and is smaller than would be expected from the stem size.

2) Condition.

If the tree is in functionally poor condition, including disfigurement by disease obvious to
the public, the value is reduced proportionately. Such conditions would include:

leaf or shoot disease;

root disease, clearly affecting vitality,

canker, or severe trunk lesions,

fire damage.

No reduction is made at this stage for a condition, e.g. structural weakness, which does
not affect the current functional status of the tree, providing that no immediate action
(other than monitoring) is proposed. The value should be reduced proportionately in
advance where, e.g. you find there to be an immediate need (i.e. as soon as practicably
possible, and in no more than 1 year), for arboricultural reasons, e.g. structural
weakness, to reduce the crown. Pests such as Horse Chestnut Scale, diseases such as
bacterial wetwood, or physical conditions such as uneven form or wounding are not
taken into account, unless they are sufficiently severe to adversely affect biological
functionality, to grossly affect appearance, or to trigger crown reduction, etc.
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A dead or effectively dead tree, or one requiring urgent removal, scores 0%, and thus
has a value of £0. Alternatively where crown reduction is proposed immediately, with the
effect for example of allowing the tree to be retained rather than felled, the value may be
recorded as if the tree had been pruned.

Tables

Table A: Value Bands (2008/9):

Band | Trunk | Value Value Value Value Value Value Value

No. | Diam. | & (£) (£) (£) (£) (£) (£)
(Cm.) 100% 125% 150% 175% 200% 225% 250%

1 <5.9 231 289 346.5 405 463 520 578

2 6-8.9 577 721 865 1009 1,153 1297 1,441

3 9-11.9 1,130 1413 1,695 1978 2,260 2543 2,825

4 12- 1,868 2,235 2,802 3,269 3,736 4,203 4,670
14.9

5 15- 3,139 3,924 4,708 5,493 6,278 7,063 7,847
19.9

6 20- 5,189 6,486 7,783 9,080 | 10,378 | 11,675 | 12,972
249

7 25- 7,751 9,689 | 11,627 | 13,565| 15,502 | 17,440 | 19,378
29.9

8 30- 12556 | 15,694 | 18,833 | 21,972 | 25,111 | 28,250 | 31,389
399

9 40- 20,755 | 25,944 | 31,133 | 36,321 | 41,510 | 46,699 | 51,888
49.9

10 50- 31,005 | 38,756 | 46,507 | 54,258 | 62,009 | 69,760 | 77,511
599

11 60- 43,304 | 54,130 | 64,956 | 75,782 | 86,608 | 97,434 | 108,260
69.9

12 70- 57,653 | 72,066 | 86,480 | 100,893 | 115,306 | 129,720 | 144,133
84.9

13 85- 83,021 | 103,776 | 124,531 | 145,286 | 166,041 | 186,796 | 207,551
99.9

14 100- 113,000 | 141,250 | 169,500 | 197,750 | 226,000 | 254,250 | 282,500
114.9

15 115- 147,592 | 184,490 | 221,388 | 258,286 | 295,184 | 332,082 | 368,980
129.9

16 >130 | 186,796 | 233,495 | 280,194 | 326,893 | 373,592 | 420,291 | 466,990
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Table C: Safe Life Expectancy Adjustment.

Life Expectancy (Years) % Value Retained
80+ 100
40 - 80 95
20 - 40 80
10-20 55
5-10 30
<5 10
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