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PRELIMINARY REPORT ON " TAXATION TREE FARMS"

Also known as " Certified Tree Farms

Submitted to Property Tax Commission

12 September 1975 , Penticton , B.C.
meeting .

INTRODUCTION

Taxation Tree Farms (TTF's ) are not the same
as Tree Farm licenses (TFL's ) . TTF's are found on privately
held or Crown granted land . TFL's are a form of tenure over
Crown land . A source of information about TTF's is " Tree
farm land " , Department of Finance , Surveyor of Taxes Office
1955. A more recent treatment may be found in " Taxes and
Miscellaneous Levies on Forest Resources in British Col
umbia " , policy background paper produced by the Royal Com

mission on Forest Resources , Victoria , July 1975 , written
by Hartley Lewis and Peter Pearse .

About 95% of the surface area of British Col
umbia is held by the Crown . TTF's are found on the remain
ing 5 % which is Crown granted or privately owned . .

Provincial property taxes , including taxes on
Tree Farms , are levied under the Taxation Act , which
applies to rural areas outside municipalities . Revenues
generated accrue to the province's general fund .

Timber is considered part of the land legally
rather than as an improvement , therefore no 75 % factor is
applied , as in the case of buildings . On the other hand
standing timber is probably characteristically under
assessed , particularly immature timber. There is , however ,
no systematic study of this phenomenon in British Columbia .

There are four classes of forested land with
different tax treatment on the Crown granted lands . These
are timber land , Tree Farm land , wild land , improved land .
In addition there is the class called " Forest Land " , con
sisting of the old temporary tenures on Crown land where
the timber is also subject to a property tax at a low level .
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The acreages involvedinvolved are as follows :are

833,000 acres .

Timber land
Tree Farm land
Wild land
Improved land

616,000
1,337,000

228,000
114,000

Total forested land classes on private land
· 2,295,00 acres .

In addition . there is the forest land class on Crown Land

The three large classes here are forest land ,
timber land and Tree Farm land . It is significant that most

of the forest land is in mature timber , about half the
timber land is in mature timber and only 19 % of the Tree
Farm land is in mature timber . Most of the remaining 81 %

is in " immature " timber , but a good deal of it is not sat
isfactorily restocked.

Classification of land as Tree Farm land is the
result of a voluntary act on the owner's part . He applies
for the class , he gets a registered professional forester
to draw up a plan which the Forest Service will approve

and he sticks with the plan .a management plan , that is
Remaining in the class is also a continual voluntary act
by the owner , since he may decertify his land at any time .

In the absence of the Tree Farm option land with
timber would normally be " timber land " until clear cut .

Then it would become "wild land " until the immature growth

reached 8,000 feet per acre on the coast or 5,000 feet in
the interior , at which time it would once again become tim
ber . " Improved land " is a residual class , including lands
that do not fall under any of the above categories . The

definition is a little vague and the Surveyor of Taxes has
commented on the difficulties of knowing the legislative
intent .
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Rural lands , including forested lands , are sub
ject to two or more kinds of property taxes , that is ,
provincial taxes and school taxes as well as smaller items
like hospital taxes and special taxes . The school tax is
the greatest of these . There are 74 school districts which
cover most of the province and they levy the tax at varyingrates . The taxes are collected by the Surveyor of Taxes in
conjunction with the provincial property tax . Provincial
property taxes run around 1 % or less of the legally defined
tax base , while school taxes run around 3% .

I. Definition of Tree Farm Tax Base .

The advantage to the owner of going into a Tree Farm
and subjecting himself to forest service regulations is
the Tree Farm tax base , which is defined in such a way
as to lower the base considerably. Timber land is
assessed on the inventory basis . Following a court
decision the previous practise of granting "wholesale "
rates to larger holdings was discontinued . The whole
sale rate was conceived as a special discount based on
the premise that larger holdings would be liquidated
more slowly than smaller ones . It resulted in large
holdings being assessed at substantially less per
unit than smaller holdings adjacent thereto and , of
course , this occasioned protests ..
The Tree Farm base differs from the timber base in

several respects .

(a) Privately owned improvements that are designed
to facilitate the management and the operation
of and the growing and the harvesting of wood
on TTFs are exempt from the base . This in
cludes forest roads . This would be a very
significant item except that it applies only
to the 1 % provincial property tax and not to

4
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the 3 % or more school tax.

The owner agrees with the forest service to
harvest his timber very slowly , that is , to
submit to the " allowable annual cut " concept
as defined by the Forest Service. The value
is then determined by " capitalizing " the annual
income from this low allowable annual cut . The

capitalization rate is currently 14 % a year,
a rate which includes property taxes as well as
a rate of interest . That means that the value
of the allowable annual cut is divided by .14
which is the same as multiplying it by about
7.

Stumpage values for this purpose . are estimated
from current Forest Service appraisals in the
same region . This means that at the present
time , with stumpage values being set at the stat
utory minimum of $ 1.10 per CCF that the 1975
values for Tree Farm will be negligible . In
1974 , on the other hand , they were higher and
in general they bounce up and down each year with
the current stumpage values .

It is worth noting in this connection that while
stumpage values in British Columbia are close
to zero this year similar stumpage in Washington
and Oregon is selling for rather good prices
under the auction system in use by the U. S. For
est Service . Under our system assessments on
private land can be no better than the appraisals
made for Crown land , and these appraisals are , in
my opinion , not very accurate and probably gen
erally too low.
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There is no separate assessment of land
possible under the TTF treatment , Thus land
such as that on Galiano Island , which is partly a
Tree Farm , which has very high non-forest alter
native uses , is assessed strictly on its income
from the forest use . The development values are
totally exempt , just as in the case of farm land ,
which is also assessed on a use basis .

Values of forest land derived from the " allowable
cut effect " or ACE are also unreflected in assess
ments for Tree Farm purpose . Under ACE land of
little or no intrinsic value value may have a
substantial market value because by buying it and
going through the motions of replanting it the
owner may increase his allowable cut from mature
timber . This is an anomaly of Forest Service
practise which perhaps should not be allowed to
continue but which does continue nevertheless and
is reflected in market values .

Many private lands are held subject to a royalty
payment reserved to the Crown . Where such a roy
alty is due it is deducted . from the calculated in
come before capitalization to determine assessed
value .

The Tree Farm assessment base is a great deal
lower than the same property would have if it
were classed as timber land . This is partly comp
ensated by failure of the legislation to apply
the 50 % discount which is applied to timber land ,
that is , the capitalized Tree Farm value is also
the assessed value at 100 % .

6
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The failure to assess development values is most
graphically portrayed in the case of land which is not pro
ductive of timber but which may have a high value in other
use . Since it adds nothing to the allowable annual cut
the non productive land adds nothing to the assessed value
and is therefore totally tax exempt . A rocky promontory on
the shore of an island would be an example of land with a
high recreational residential value and no timber value .

A.

at deCata bên – har den

The Surveyor of Taxes estimates the net results
is that taxes are about half of what they would
be if the land were treated as timber land .
This estimate , however , is made without taking
account of the development value of land in
places like Galiano Island .

Ownership of Tree Farms

It is worth noting that 100 % assessment of all
property would result in reducing the burden on
Tree Farms to about one-half of what it is now
if no other corrections were made . That is be
cause no 50 % factor is presently applied to
Tree Farm land , although it is to other land .

It is further worth noting that the removal of
schools from the property tax would remove some
three-quarters of all property taxes levied on
forest lands and probably other rural lands as
well .

The ownership of Tree Farms is quite highly
concentrated . The top three have 80 % of the
Tree Farm land . These are MacMillan Bloedel ,
Rayonier and B. C. Forest Products . The largest
individual owner , MacMillan Bloedel has 65 % of
the area .

7
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A.

As to location , Tree Farms are scattered around
the province but most of them are in the south
west coastal area .

Some of the large , individual Tree Farms are frag
mented . One of the purposes of allowable annual
cut is to assure communities of even flow to
promote community stability . Where Tree Farms
are fragmented this purpose is probably not being
well served .

III . Major Issues for Examination

Decertification .

In order to use Tree Farm land for anything but
growing timber under a Forest Service approved
plan it must be decertified . There is no : prov
ision for multiple use . A substantial fringe of
the Tree Farm land now would find its highest and
best use in non- forest purposes such as residential
and recreational . It is probably in the general in
erest that the resources be put to their current
highest use . The original legislation was based
on a static concept which did not evidently con
template changes in demand for lands which were
then finding their best use in forestry .

The issues surrounding decertification are
1. The neighbors frequently object for theusual reasons .

2. Should back taxes be collected .

3. On whose initiative should the land bedecertified .

The problems posed are closely analogous': to those
involved in any rezoning , although this is not
legally a " change of zone " .

8
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Is allowable annual cut management of benefit
to the province? Are forest service bureau
crats the best judge of the best use of land?
Are they objective judges in the competition
between forest and other uses?

Supervision .

ANA

It is my personal opinion that provincial needs
require rapid reforestation after logging,
that is , maintenance of green cover , and that
this is a different objective from the slow
cutting cycle objective and the even flow ob
jective which the Forest Service administers .
It should also be noted that there is nothing in
the legislation to prevent the logging of steep
slopes or to assure their reforestation , and
indeed it frequently happens that steep slopes
are logged and not reforested in Tree Farms .

Multiple use is an issue . The present legis
lation stringently limits the Tree Farm class
privilege to individuals who dedicate their
land totally to the single use of sustained yield
forestry .

Suggested Reform .

The legislation requires that Tree Farm land be
supervised by the Chief Forester . In practise,
however , the work of supervising the class has
been left with the Surveyor of Taxes , who has
designated an individual . At present this is
Mr. Tony Sayles , who is now with the B. C. Assess
ment Authority , performing this same function .

The proper purpose of forest legislation , I suggest ,
is to encourage reforestation rather than to
discourage logging . The Tree Farm class is based

9
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on the second value judgement .

In order to accomplish the first I would suggest
exempting standing timber from the property tax
and raising the rate on the forest site to comp
ensate for loss of revenue .

It is proposed that the question be considered of having
the Provincial Government subsidize reforestation by a pref
erential tax treatment in standing timber. The method may
perhaps be in the form of having standing timber exempt
from property tax , taxing the timber site more heavily .
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The Importance of Land Opportunity Cost
In the Determination of Financial Rotations¹

David Haley

Abstract. Alternative approaches to financial rotation determination are dis
cussed . In the past , it has been assumed that the importance of land oppor
tunity cost, in financial rotation determination , is proportional to the magnitude
of this cost. From recent work on Douglas-fir in British Columbia it appears
that the importance of land opportunity cost depends principally on prevailing
market conditions , related to tree size and quality . It is not safe to ignore the
opportunity cost of land , when calculating financial rotations , without first
investigating the nature of the stand's value growth function.

THE PROBLEM of rotation length has
occupied the minds of forest econo
mists for over a century. Today,
most forest economists agree that a
stand has reached its optimum age
when the cost of holding it for an
other period , one year or one cut
ting cycle, is greater than the ex
pected value increment of the stand
during this period . Forest econo
mists fail to agree , however , on the
methods used in computing the op
timum rotation.

One of the main sources of con
troversy is whether the opportu
nity cost of the land occupied by
the forest should be included as a
necessary cost of growing timber.

The opportunity cost of the land
is the income which could be earned
by the land in its next best alter
native use. It is , therefore , the in
come which the landowner must
be willing to forego in order to
maintain his current forest crop.
The Faustman formula , tradition
ally used by foresters for rotation
determination , recognizes the im
portance of releasing the forest site
for future use . It identifies the op
timum financial rotation as the
point of maximum land expecta
tion value. (Land expectation value
is the capitalized value of all fu
ture net revenues of the forest. )
Movements away from the Faust

THE AUTHOR is a graduate student , Uni
versity of British Columbia Faculty of
Forestry . Advice of Dr. P. H. Pearse is
gratefully acknowledged .

'Research Note No. 48. Faculty of
Forestry, University of British Columbia,
Vancouver, Canada .

man approach to rotation deter
mination will be discussed further.

One group of economists disre
gards the opportunity cost of the
land completely , and maximizes fi
nancial returns over the rotation
by equating the marginal value
growth percent of the forest crop
with the alternative rate of return
available to the forest owner. Sym
bolically, this approach may be
expressed as follows :

At the optimum rotation ,

Where :
dg

dg

G
= P

: annual value growth of the
stand (dollars per acre) ;

G = capital value of standing tim
ber expressed as conversion
return or stumpage ( dollars.
per acre) ;

p = alternative rate of return ex
pressed as a decimal fraction .

This solution deals with the cost
of holding capital in the form of
timber but fails to recognize the
second important cost , namely the
cost of occupying the land . As long
as the land is occupied by the cur
rent crop of trees it cannot be put
to any alternative use . Some for
est economists maintain that if , as
is often the case , the land is dedi
cated by law to perpetual forest
production , no alternative land uses
exist and the opportunity cost of
holding the land may be ignored .
Even when the land is dedicated to
forestry, however , the forest man
ager is faced with an alternative
use. His alternative is to terminate
the current rotation and establish
a new crop . The opportunity cost
of the land in this case is the maxi
mum revenue which would accrue

Y

}



A

;

MAY 1966

to the land under a new forest
crop.

The marginal solution , expressed
symbolically above, may be mod
ified to include the opportunity
cost of the land as follows :

At the optimum rotation , dg = G (p )
+ a.

dg , G , and p as defined above.
a = opportunity cost of holding the

land under the current timber
crop (dollars per acre per an
num) .

This is essentially the Faustman
approach to the rotation problem.
If the alternative use of the land
is timber growing , the opportunity
cost of the land (a) is the maxi
mum annual income obtainable
from forest crops on the land . That
is the annual equivalent of the
maximum land expectation value.

Figure 1 shows graphically how
nancial rotations are determined

with and without the inclusion of
the land opportunity cost (a) . It
can be clearly seen that the inclu
sion of (a) tends to shorten the
financial rotation.

Many forest economists agree
that , theoretically , the opportunity
cost of land should be a factor in
determining the financial rotation.
However, they believe that , in prac
tice, the effect of this cost is so
small when compared to the other
factors influencing the rotation that
it may be ignored in the interests.
of simplicity. If the opportunity
cost of the land is ignored , they
argue , the financial rotation may
be determined directly from the
value growth function of the stand,
or of the individual tree, and har
vesting decisions may be made on a
single tree basis (5 ) . Guttenberg
(4) stated that the financial rota
tion is the same whether the mar
ginal opportunity cost of the land
is considered or not.

Duerr, Fedkiw and Guttenberg
(2) acknowledged the theoretical
importance of land opportunity
cost in financial rotation deter
minations but maintained that , in
practice, it may safely be ignored.
except in certain circumstances
when the opportunity cost of cap
ital is very small or the rotation
very short.

Other forest economists believe
that the land opportunity cost can
not be ignored because, although
it is often insignificant , it may be
come very important under certain

Marginal Cost/Revenue (Dollars)

>

-----

conditions . Gaffney ( 3 ) took this
position and gave several examples
to illustrate his case . In many of
his examples the exclusion of the
land opportunity cost led to errors
of over one hundred percent in the
length of the indicated financial
rotation . In the most extreme ex
ample (Upland oak , site quality I)
the financial rotation , at two per
cent discount rate is 10 years , if
the opportunity cost of land is con
sidered and 47 years if it is ne
glected. Gaffney came to the con
clusion that the higher the land
opportunity cost the greater is its
effect on the financial rotation . This
is true, of course, but does not com
pletely explain the large discrepan
cies which can occur.

dg = annual value growth of the stand (dollars per acre)
G = capital value of the standing timber (dollars per acre )

It would appear that the magni
tude of the land opportunity cost
is not as important in determining
its effect on the financial rotation
as are certain other factors . This
became apparent in a study of the
factors influencing the financial ro
tation of Douglas -fir (Pseudotsuga
menziesii [Mirb. ] Franco) in Brit
ish Columbia (6) .

In British Columbia, under pres
ent conditions , the maximum land
expectation value for Douglas-fir
on the best site ( 180 feet at 100
years) is approximately $ 160 per
acre at a three percent discount
rate. That is an annual land op
portunity cost ( [a ] in Fig. 1 ) of
$4.80. This assumes current utili
zation standards and logging costs
for the coastal region of British

a= opportunity costof holding the land (dollars per acre per annum )
p = alternate rate of return expressed as decimal fraction

G ( p) + a

G (p)

X'
Time (Years)

Figure 1 Rotation determination from marginal cost and revenue functions.

327

Indicated Financial Rotations

X' = dg = G(p)+a
X" = dg = p

.dg

Columbia , and normal stocking.
The financial rotation calculated by
marginal analysis of the stand
value growth per acre, neglecting
the opportunity cost of the land,
is 73 years. With the inclusion of
the land opportunity cost the finan
cial rotation is 72 years . Clearly
this is an insignificant difference .

As utilization standards improve
and growth rates are increased by
silvicultural measures , financial ro
tations are shortened and the op
portunity cost of holding land un
der a single rotation is increased.

It can be assumed that , in Coastal
British Columbia , Douglas-fir trees
of 8 inches d.b.h. can be logged at
a profit (currently the marginal
tree is about 12 inches d.b.h. ) and
that stands can be planted at a cost
of 10 dollars per acre , and allowed
to grow from the open condition
initially to normal stocking at rota
tion d.b.h. (8) . The maximum land
expectation value on site 180 is
then approximately $595 per acre,

assuming current timber values .
This is an annual land opportunity
cost, at three percent discount rate,
of $17.90 per acre . The financial
rotation calculated with the inclu
sion of the opportunity cost of land.
is 54.5 years . Excluding the land
cost the indicated financial rota
tion is 56 years , a difference of only
2 percent with a land opportunity
cost of more than three times the
maximum current value . Clearly,
some factor other than the size of
the land opportunity cost must be
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Figure 2a Rotation determination from empirical marginal
cost and value functions for Douglas fir in
coastal British Columbia.
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taken into account if the large dis
crepancies discussed by Gaffney are
valid.

I
50

46
yrs

The answer may be found in the
graphical approach to the problem .
The case for Douglas-fir , discussed
above, is illustrated in Figure 2a.
From this figure it can be seen that
the reason why the discrepancy be
tween the two rotations is so small
is that the marginal value growth
function (dg ) has a steep negative

-

545 56

50

yrs yrs.

dg

56
yrs.

G (p )+a

G(p)

a = 817.90 per acreI ↓
60

60

G (p)+a

G(p)

dg

Figure 2b. Rotation determination for Douglas fir in
coastal British Columbia , assuming constant
marginal revenue.

↑
a = 817.90 per acre↓

slope at the points of intersection
with the marginal cost curves.

The marginal value growth is
the first derivative of the value
growth function of the stand . That
is , it measures the rate of change
of the value of the stand with time.

The value growth function of the
stand is a reflection of the market
conditions for the raw material be
ing produced . In the example be
ing discussed , the value of the stand

during the critical period is in
creasing at a rapidly decreasing
rate and therefore the marginal
value growth function (dg) has a
steep negative slope . If the value
of the stand was increasing at a
constant rate during the critical
period , the marginal value growth
function would have zero slope
(Fig. 2b) and the land opportunity
cost (a) would have much greater
effect on the financial rotation. If,
during the critical period , the value
of the stand was increasing at an
increasing rate , the marginal value
growth function would have a posi
tive slope (Fig . 2c ) , and the effect
of the land opportunity cost (a)
on the financial rotation would be
be even greater.

JOURNAL OF FORESTRY

It is clear , therefore, that the
effect on the financial rotation of
the land opportunity cost is not
primarily dependent on the magni
tude of this cost , that is on site
value, but on the prevailing market
conditions, related to tree size and
quality , which determine the slope
of the stand's value function . A
very high land opportunity cost
may have little effect on the indi
cated financial rotation when the
stand value increases at a rapidly
decreasing rate . On the other hand ,
a small land opportunity cost may
have a significant effect on the
financial rotation when stand value
is increasing very rapidly.

It is not safe to ignore the op
portunity cost of land when calcu
lating the financial rotation with
out first investigating the nature
of the stand's value growth func
tion. It is wrong to assume that,
because a stand occupies land of
low quality, the effect of the land.
value in the financial rotation will
be negligible.
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Figure 2c Rotation determination for Douglas fir in
coastal British Columbia ,assuming rising
marginal revenue.


