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PREFACE

This study is a part of the larger collabora-
tional research work which three departments
of the University of Helsinki those of
Silviculture, Peatland Forestry, and Business
Economics of Forestry — have been earring
out since 1967. The roots of the study, how-
ever, lie further in the past. During the years
1961-64 I had an opportunity to work in
the Institute of Agricultural Policy, Univer-
sity of Hesinki, and to participate in an in-
vestigation where the economic consequences
of clearing forest land for cultivation were
evaluated. The results of the investigation
and especially the experiences I got in con-
versations with over two hundred small forest
owners on the study farms, made me con-
vinced that the problem of time factor had
not been solved quite satisfactorily in the
models used for comparison.

In the meanwhile many people have con-
tributed in helping me to clarify my hazy
thoughts and to put them out in the form of
this analysis. Two persons deserve to be
mentioned before any other. They are my
first teachers in the field of forest economics:
the late professor EINO SAARI and my father,
professor VALTER KELTIKANGAS. Their im-
pact on my pattern of thinking has been very
deep and lasting. Both of them perused the
manuscript in its earlier version and made
valuable comments.

During the many years professor PÄIVIÖ

RIIHINEN, my present principal, has provided
me with very favourable working conditions
in the Department of Social Economics of
Forestry. He also read the manuscript.

Some other persons did the same. Professor
BERTIL HÄLLSTEN of the Royal College of
Forestry, Stockholm, professor ERIK JOHN-
SEN of the Copenhagen School of Economics
and Business Administration, professors FEDI
VAIVIO and NILS WESTERMARCK and doctors
LEO AHONEN and KUSTAA SEPPÄLÄ all gave
their comments before the study was finally
completed.

The manuscript was translated into Eng-
lish by Mrs. HILKKA KONTIOPÄÄ, M.A. (Hel-
sinki), in cooperation with Mrs. BARBARA
RIKBERG.

Financially the work has been supported
by the FINNISH CULTURAL FOUNDATION, the
PAULO FOUNDATION, and the NATIONAL
RESEARCH COUNCIL FOR AGRICULTURE AND
FORESTRY. The SOCIETY OF FORESTRY IN
FINLAND accepted the study into its series of
publications.

I wish to express my sincere gratitude to all
the persons and organizations mentioned
above, as well as to all others who have
helped me with their advice, encouragement
and inspiring opinions.

Helsinki, June 1971

Matti Keltikangas
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1. INTRODUCTION

One of the most prominent and most
discussed economic phenomena of recent
years has been the increasing tendency of
business enterprises to use quantitative
calculations as the basis of their decision
making. Scientific management, management
science, managerial economics, operations
research — these are a few of the names given
to the application of the optimization models
of mathematical-statistical methods and
economic theory to the solution of produc-
tional and marketing problems. Regardless of
the name, the method is rapidly gaining
ground, keeping pace with automatic data
processing, both in commerce and in industry.
At the same time, subjects dealing with these
applications can be seen to gain ground in the
science of business economics research.

This development is also beginning to
affect forestry and the research of forestry
economics. For the most part, forestry is
carried out in association with industrial
roundwood improvement or farming. The
situations of decision making are similar, in
their basic structure, to corresponding situ-
ations in any economic activity. Methods,
which from experience are known to be
efficient e.g. in the manufacturing plant and
the marketing department of a forest industry
company, are therefore not readily overlooked
when the same company is making decisions
concerning its logging operations or forest
administration. Accordingly, methods used
in the planning and supervision of agri-
culture and cattle husbandry on a farm hold-
ing are applied to the treatment of farm
forests.

Timber growing in forestry, however, has
characteristics distinguishing it from custom-
ary industrial production and farming. They
give it a special position as a kind of border-
line case among the forms of economy,
difficult to compare directly with anything
else (cf. V. KELTIKANGAS 1969, p. 133). Many
authors (e.g. SAARI 1928, pp. 12—13; GRON
1931, pp. 341—343; PETRINI 1946, p. 11;
VAUX 1953, pp. 17—18; WORRELL 1959, p.

430; STREYFFERT 1965, p. 47; SPEIDEL 1967,
pp. 31—32) list such special characteristics of
forestry and mention among the essential
points, the very long period of production
(Produktionsdauer, produktionstid) and the
arbitrariness of the borderline between the
production factor (growing tree) and product
(mature timber).

In the Finnish climate, the development of
a stand from seedling material to the first
cutting that yields marketable timber usu-
ally takes 25—50 years (KOIVISTO 1959), and
to the final cutting at the end of rotation,
50—150 years. As a result of this slow
rhythm of development, human measures
aimed at improving the growth of forest or
quality of timber cannot be expected to give
returns very soon. In most industrial pro-
cesses the interval from the installation of a
production plant or machinery or from the
purchase of raw materials to the marketing
of the first products runs in terms of days,
weeks or, at the most, a few months. Even in
agriculture the interval is usually less than
a year (cf. WORRELL 1959, p. 183; SAARI 1967,
p. 117; V. KELTIKANGAS I.e., p. 133). But in
forestry, even at its shortest, it is usually
5—10 years, and even then the majority of
the revenue-yielding effects may not be ex-
pected until several decades have passed (cf.
V. KELTIKANGAS I.e.). Compared with the
length of man's so-called productive or active
life span (from the 15th year of age onwards),
which seldom exceeds 50 years, the income
expectation periods in forestry can with
reason be considered over-long.

Nor is the time at which the product will
be completed so unambiguous and precise in
timber growing as in industrial serial pro-
duction or grain growing. A tree usually
continues to grow for several decades after it
has reached the minimum marketable size.
From this time onwards until the termination
of growth, the tree is biologically and techni-
cally fit for cutting at any moment. It is
simultaneously a »production factor» produc-
ing new wood material and a potential,
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finished »product». The timber grower — and
the prevailing institutions, such as forest
legislation — decide when, during this period,
the tree is considered mature and ready for
sale or consumption at home. The same
applies to a whole stand.

The arbitrariness in the timing of the
maturity of the product adds a speculative
feature to timber growing: this aspect can be
better compared with stock deals or specula-
tions — in the neutral sense of the word —
with changes in property value than with real
production and its combination of production
factors (cf. SAARI 1942, p. 8; V. KELTI-
KANGAS, I.C.).

The time factor is of such central and ex-
ceptional importance in timber growing that,
when methods of comparing alternatives and
calculation models developed for the control
of less time-centered activities are transferred
and applied to forestry, the greatest diffi-
culties can be expected a priori in the treat-
ment of just this time factor.

The traditional method has been to convert
all receipts and outlays (revenues and costs)
to be compared into their present values or
values of some other convenient date. The
conversion is made by discounting and/or by
compounding with compound interest and by
adhering to the simple mechanical exponential
transformation of x' = kAtx, where A t is
the time interval. The comparison of the
values so transformed has then been built
according to the so-called timeless or static
models of the general economic theory (cf. e.g.
PRESSLER 1859; ENDRES 1923; GODBERSEN
1926, pp. 55—60; HILEY 1930, pp. 131—164;
TANTTU 1942, pp. 171—199; S. PETRINI 1946,
pp. 22—23; DUERR 1960, p. 119; JORGENSEN
1964, a and b; EINOLA 1964; BENTLEY and
TEEGUARDEN 1965).

In principle, the method does not differ
from that routinely applied in investment
calculations (see e.g. HONKO 1963, pp. 80—
86). The special characteristics of forestry
are visible in the difficulty of choosing the
rate of interest percentage contained in the

transformer kA t = (1 -j—H_)At more than

in the actual methods of comparison. Or, if
the so-called internal rate of return method is
used (e.g. HONKO, I.e., p. 85), in the difficulty
of interpretation.

In timber growing the discounting period is

mostly very long, and therefore the rate of
interest, percentage p, becomes decisive.
Even relatively small differences in percent-
age — used in discounting over decades —
may lead to widely different present values
(e.g. SAARI 1942, p. 9; DUERR 1960, p. 111).
If, in addition, the time distributions of ex-
pected receipts and outlays are very different
under the alternative courses of action, the
selection of the interest percentage may suffice
to decide the issue. For this reason, the
»correct» interest percentage and the rules
facilitating its determination are perhaps
the essential problem in alternative forestry
calculations (BARLOWE 1958, p. 287; DUERR
1960, p. 143). This is indicated by the large
number of pages devoted to the subject in
textbooks and other literature (e.g. MARTIN
1918, pp. 135—147; ENDRES 1923, pp. 9—34;
HILEY 1930, pp. 90—104; GUTTENBERG 1950;
DICKSON 1956; AARESTRUP-FREDERIKSEN
1958; DUERR 1960, pp. 143—150; v. MALM-
BORG 1965; DAVIS 1966, pp. 324—335;
JOHNSTON et al. 1967, pp. 125—132).

Earlier literature usually started from the
assumption that there is a homogeneous »pure»
or »objective» rate of interest, or at least one
common to given categories of forest owners.
This could presumably be derived from the
»general» market rate of interest, with due
allowance for the differences caused by un-
certainty, liquidity, burden of management
and other similar factors (e.g. ENDRES 1923,
p. 33). Subsequently, the present stand of
general business economics gained ground,
viz. that the interest percentage is individual
and depends on the situation and case in-
volved. The authors now emphasize that the
interest percentage is an alternative cost and
should be selected so as to equal the highest
rate obtainable from other transactions with
identical resources (DUERR 1960, p. 44). Or
they place most weight on the interdepend-
ence between interest percentage and the
target set (HERMANSEN 1964, pp. 313—314).

This change in opinion, however, has
hardly helped to facilitate the selection of
this percentage or to make it more precise.
The insight that the interest percentage
reflects the effect of several different factors,
makes it understandable that the rates used
in calculations may differ widely. On the
other hand, the determination of the »correct»
percentage in each situation requires that



these effects should also be quantitatively
known. Many authors suggest, for example,
that compensation should be made for the
uncertainty inherent in the results of the
measures taken by adding a so-called risk
allowance to the »pure» rate of interest a
completely risk-free investment would yield.
Since the size of these components, however,
is left largely to subjective judgement (e.g.
WORRELL 1959, pp. 263—267; DUERR
1960, p. 148; STREYFFERT 1965, p. 248),
one problem has simply been replaced by two
new problems.

Certain analytical methods of more recent
date enable a slightly different approach to
the problem. The interest percentage — when
derived from empirical observations — is
a kind of residual factor: the effects of all
factors not explicitly considered in the model
are cumulated in it. If some of these factors
are separated to make new variables it may
be expected that the determination of interest
percentage is compressed into ever narrower
limits and at least its effect on the end result
of the comparison is weakened.

For example, in linear programming the
demand of the liquidity can be expressed as a
constraint on the optimization: the aim is to
maximize the present value of future net
revenues without the net revenue of any
year being below a pre-determined limit. As a
result, this aspect need not be included in
interest percentage (STRIDSBERG 1959; HER-
MANSEN 1964, p. 321; v. MALMBORG 1967, p.
57). Similarly, it has been suggested that the
risk allowance be replaced by a procedure
according to which the alternatives are
compared using a two-dimensional result
function: either the most probable result and
variance (DOWDLE 1962) or the minimum and
maximum values of the possible results
(MARTY 1964). The ideas of utilizing the
theory of games (F. PETRINI 1964, p. 92) and
sensitivity testing (MARTY 1964, pp. 13—14)
have the same purpose.

Although the selection of interest percent-
age cannot be decided by these methods as
such, they do facilitate it in a way, primarily
by reducing the number of factors that need
be considered in the selection. The interest
percentage itself still remains a problem. The
American author FLORA (1966), examined the
discount percentage.

Discussing the selection of interest percent-

age, many of the authors mentioned above
(e.g. GUTTENBERG 1950; DAVIS 1954, pp.
296—297; DUERR et al. 1956, p. 4; JORGENSEN
1964 a, p. 390) point out that the alternative,
rate of return may be determined either by
alternative investment opportunities or the
forest owner's subjective time-preference.
Time-preference rate is a concept dating
back — directly or indirectly — to FISHER'S
(1906, 1930) already classical theory explain-
ing interest formation. Roughly speaking, it
refers to the relative value of the present
(marginal) income ( = consumption opportu-
nity) compared with a (marginal) income
( = consumption opportunity) of equal
amount obtainable in the future (e.g. FISHER
1930, p. 61; GUTTENBERG 1950, p. 3).

FLORA, in his investigation mentioned
above, tried to discover whether, and under
what conditions, forest owners discount at
rates of time-preference. The answer to the
first question was in the affirmative: time-
preference did to some extent affect the
attitude to long-term investment of nearly
40 per cent of the New England forest owners
he questioned (I.e., p. 53). The most important
result of his theoretical and empirical study is,
however, in this connection the observation
(FLORA I.e., p. 41) that discounting of expect-
ed future revenues cannot in all cases be ex-
pressed in terms of an exponential function.
In other words, when time-preferences are
expressed in terms of compound interest the
interest percentage is not always fixed but
may vary depending on the length of dis-
counting period. Although FLORA'S study was
based on a small number of forest owners and
cannot, unmodified, be generalized to cover
e.g. the Finnish forest owners, his result
supports the corresponding view earlier
advanced e.g. by BARLOWE (1958, p. 288).

The traditional method of comparison,
therefore, should be corrected or complement-
ed so as to allow for the possibility of a
change in the rate of interest. According to
FLORA (1966, p. 51), present value transforma-
tion is in fact unnecessary; the comparison
may be carried out using so-called discount
loci. These are successions of points formed
by plotting, in a system of coordinates, the
revenues that the forest owner finds equal
in value, and that are expected at successive
points of time; they might be called indiffer-
ence curves. The alternative obtaining the
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highest discount locus would be the best.
This procedure, however, has some inherent
weaknesses, of which the worst is perhaps the
difficulty of determining the discount loci
empirically (FLORA I.e., p. 52) The model is
also deterministic, in other words, it does
not allow for the effects of uncertainty. More-
over, it is only suited for the comparison of
individual revenue items but not of series of
revenues (FLOKA I.e., p. 52).

As pointed out above, a characteristic of
timber growing actions is that the majority
of their effects are timed far in the future.
From the point of view of comparative
calculations, this makes the time horizon of the
calculations essential (e.g. SHACKLE 1961 a,
p. 223), in other words, how distant events,
on the whole, are relevant in the comparison.

In traditional forest economics this problem
has been solved very simply: the caclulations
are made to include, in one form or another,
all expected consequential effects of the
actions until infinity (e.g. ENDRES 1923, p.
57; GRON 1938, p. 345; BENTLEY and TEE-
GUARDEN 1965, pp. 82 and 86; STREYFFERT
1965, p. 284; cf. ENDRES I.e., p. 74; SAARI
1942, p. 7). Even the authors who have
doubted whether such a long calculation
period is meaningful have usually found it
necessary to extend the calculations to the
first final cutting following forest improve-
ment (DUERR 1960, pp. 241 and 243; WARD
et al. 1966, p. 28).

Usually the arguments for the procedure
have underlined either that the major
revenue resulting from forest improvement
is not obtained until the final cutting (DUERR
I.e., p. 243), or that the forest owner could if
he wished »realize» the unobtained distant
income by selling the whole stand before it
reached maturity. If the sales price is assumed
to equal the sum of the present values of the
net revenue that would later be obtainable
from the stand, and if the rate of interest
used in discounting is the same as that used
in the comparative calculations, the end
result is the same in both cases (e.g. HEIKIN-
HEIMO et al. 1967, p. 44; cf. WORRELL 1959,
p. 411). The inclusion of later rotations has
been recommended on the basis of »practical»
points of view such as the mathematical
simplicity of the formulas, and the fact that,
discounted over a very long period of time,
the incomes of the later rotations do not

much change the present value of a silvi-
cultural action and therefore usually do not
essentially affect the end result of the compa-
rison (e.g. ENDRES 1923, p. 74; GRON 1931, p.
459; TANTTU 1942, p. 199).

A calculation period limited to the first
rotation, however, would seem to exceed
greatly the length of the calculation periods
the forest owners actually apply. Not many
empirical studies have been made, but on the
basis of less precise observations and ex-
periences the »short span» of the estimates
by forest owners, and the contradiction be-
tween this and the time horizon used in the
calculations, have been underlined in several
contexts (e.g. Betänkande . . . 1899, p. 87;
LAITAKARI 1923, p. 6; JÄNNES 1939, p. 15;
HELANDER 1939, p. 126; WORRELL 1959,
pp. 344 and 411; SAARI 1967, p. 122). Not
until FLORA (1966) published his study were
any real measurement results concerning the
variation of the distances of time horizon
reported.

According to FLORA (I.e., pp. 46 and 48),
nearly one-third (15) of the 50 forest owners
studied in the region of New England had a
planning horizon at a distance of less than
10 years. Three of these 15 reported that the
distance was less than 5 years and one that it
was less than 2 years. For 35 the time horizon
was a minimum of 10 years distant FLORA.
did not extend his measurements any further.
These figures would seem to suggest that the
time horizons of forest owners hardly differed
so radically from those of farmers and other
entrepreneurs (e.g. HEADY 1952, p. 475;
KLEIN 1952, p. 65; SHACKLE 1958, p. 83 and
1961 b, p. 247; cf. also HONKO 1963, pp.
134—135) as the traditional theory foresaw.

The closeness of the time horizon is attri-
buted, at least partly, to uncertainty and
ignorance concerning future events (e.g.
SHACKLE 1961 a, pp. 223—224; 1965 pp. 81,
88—89). Increased knowledge and the stabi-
lization of conditions may therefore be ex-
pected to move the time horizon further
away (KOYCK 1965; WORRELL 1959, p. 411),
i.e. to prolong the time perspective (KATONA
1951, p. 52). The possibility of this gradual
development does not, however, alter the
fact that today, at least with certain forest
owners, the time horizon is demonstrably
much closer than 80—100 years. Some authors
believe that this applies to the vast majority



of forest owners (e.g. JÄNNES 1939, p. 15).
An investment calculation comprising a total
rotation of normal length necessarily, in these
cases, contains receipts and outlays which the
investing forest owner considers irrelevant
and does not value at all. This being so, it is
justifiable to ask whether an investment
calculation spanning the whole rotation
period, or its result, is fully relevant for the
forest owner.

According to FLORA, WORRELL'S answer to
this question is in the negative. WORRELL
suggests that if the forest owner's time horizon
is e.g. 30 years distant the calculations should
include only the receipts and outlays of this
time interval (FLORA 1966, p. 25; cf. BARLOWE
1958, p. 305). The proposed procedure, how-
ever, has not been universally accepted yet.
A time horizon extending to infinity is appar-
ently a deep-rooted concept in the theory of
forest economics (v.MALMBORG 1967, p. 26).

The methods used in forest economics for
applying the investment theory to the prob-
lems of forestry, and especially timber grow-
ing, would therefore seem to require checking
as regards the time factor. No universally
acceptable solution has been found for the
determination of the rate of interest. On the
other hand, the universal applicability of two
fundamental assumptions of the traditional
procedure, viz. exponential transformation
and unrestricted time horizon, have been
called into question. It seems that at least
these two assumptions should be replaced by
others which would permit a wider scope,
before the model of comparative calculations
can be expected to be applicable, indisputably
to all situations occurring in forestry.

The need for this re-consideration of the
traditional calculation methods of timber
growing became apparent when extensive
studies into the profitability sequence of forest
improvements were started in 1967, financed
by the National Research Council for Agri-
culture and Forestry. This so-called »sopimus-
tutkimus» (contractual research), supervised
by Professors VALTER KELTIKANGAS, LEO
HEIKURAINEN and PAAVO YLI-VAKKURI
seeks to calculate, on the basis of empirical
materials, the profitability sequence of the
following measures: natural and artificial
regeneration, afforestation, forest drainage,
forest fertilization, and management of
seedling stands. Especial attention is paid to

finding a basis on which profitability can be
quickly and easily determined on different
sites and in various conditions.

These forest improvement measures, con-
sidered as investments, vary greatly in the
length of time before their expected future
revenues can be realized. The calculations
must compare investments with spans rang-
ing from 5 to 100 years. In order to find the
appropriate methods and solutions it was
therefore deemed necessary to study first the
theoretical grounds of comparison in relatively
great detail.

The purpose for which results are used also
affects the formulation of calculating models.
Let us take investment on forest drainage.
Comparative calculations and their results
are required e.g. by a forest owner when he
decides whether or not to make the invest-
ment, the State Board of Forestry when it
issues instructions on the limits of forest
improvement drainage, and by the Water
Rights Courts when they have to decide
whether joint drainage will produce more
gain than harm, or how the cost should be
divided between the participating farms. One
calculation does not provide the answer for
all these users. The calculation model must-
be formulated separately for each case, »tailor
made».

The studies of this »contractual research»
seek to obtain information both for forest
policy planners and forest owners. The
present study will deal only with the latter
category and the calculations meeting their
needs. The realtionship between the person
working out the calculation and the forest
owner creates the framework of situations in
which the calculations take place. This frame-
work must apparently be specified, before the
angle from which the problem is approached
can be precisely and meaningfully defined.

Specification of the decision making process
is the first step in the definition of the prob-
lem. It follows that the final precise defining
of the problem in the present study is
relatively laborious and will swell the paper
accordingly. Recent research, however, has so
emphatically assigned the theoretical dis-
cussion of decision making to the sphere of
general economics, (see e.g. SIMON 1959;
MCGUIRE 1964; JOHNSEN 1968) that its
application to forest economics seems to be a
worthwhile experiment (cf. AHONEN 1970).
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Research results reported by economists,
organization theoreticians, psychologists, so-
ciologists and system analysts in their respec-
tive fields are, apparently, opening up new,
and promising avenues of approach.

This specification of the decision making
process leads to the discussion, in Chapter 3,
of the investment calculation as an informa-
tion-transforming and condensing calcula-
tion. The essential theoretical problem will
be the way in which the above aspects
associated with the time factor adjust the
transformation and condensation in practice.
In trying to find the answer, particular
attention is devoted to the possible object-
ives of the forest owner — decision maker and
their variations.

It follows from the approach selected that
the study is of a strongly interscientific
nature. The theory of decision making,
system theory and psychology are the partic-
ular branches of knowledge that are dealt
with more extensively than is usual in forestry
investment studies. Recent literature on
economics shows a distinct and increasing
tendency to emphasize the personal character-
istics of the individual responsible for econom-
ic management: investment also indicates
human behaviour in the first place. The

lowering and removal of barriers between
sciences helps to enlarge their scope and
enrich research. The business economics of
forestry can hardly lag behind this progress.

The present study investigates the funda-
mental of the business economics of forestry.
Its main purpose is to create the necessary
background for improving the calculations of
profitability in timber growing. In several
aspects it may be considered a continuation
of the work started by EINO SAARI (1942),
ANTTI TANTTU (1942) and VALTER KELTI-
KANGAS (1960) with their creditable investiga-
tions into the profitability of forest drainage.

There are reasons to emphazize the two
words »fundamentals» and »background».
This volume is intented to be an introduction,
laying the theoretical foundations for a series
of other volumes all concerning with the
same problem: how to choose the right
method and the right targets for a forest
improvement. Therefore, in the following the
reader will not find anything else but a rather
general model with a relatively high level
of abstraction. All the details peculiar to
each type of forest improvement and all
material calculations are to be presented and
discussed in the later volumes, i.e. in their
proper connections.



2. STUDY OUTLINE AND FRAME OF REFERENCE

The problem to be investigated is how the
time factor, i.e. the temporal differences be-
tween the effects of various alternative measures
should be taken into consideration in forestry
investment calculations. The field must, how-
ever, be limited, in some way, to condense the
presentation.

The predominant form of forest ownership
in Finland is a forest holding owned by one
person or a married couple. On the other
hand, the forest improvements indicated in
the introduction are mainly concerned with
timber growing. This, from the point of view
of investment calculations, is a more prob-
lematic group of actions than timber harvest-
ing (cf. STREYFFERT 1965, p. 47). For these
reasons, the present study will only be con-
cerned with investment calculations of timber
growing in an economic unit which is owned
and managed by a single physical person and
of which forest holding is a component part.
Calculations for forests owned by corpora-
tions such as companies, cooperative societies,
local or central government will be dealt with
in a separate paper. The same is true of in-
vestment calculations for timber harvesting.

The approach to the problem will be
concept-analytical. The purpose is to establish
the mathematical-logical structure of the cal-
culations, and the variables to be included in cal-
culations, however, in no more detail than is
warranted by the available empirical know-
ledge. The values to be given to these vari-
ables in actual situations of calculation are
going to be studied in subsequent applied
research.

Forestry can hardly be separated from the
other economic activities in the units under
review. Side by side with the forest holding,
these units usually comprise an agricultural
farm (cf. Metsälötilasto 1962) with diverse
lines of production. Other means of livelihood
are also possible sidelines, such as a grocery
store, repair shop, digging machine, and a
small-scale sawmill. Many forest owners also
accept hired work. In all cases the decisions
concerning the use of forest are more or less

closely linked with the owner's other income-
earning and spending decisions.

Forestry investment is therefore weighed
not only as a spending problem within
forestry itself but often also in relation to
alternatives provided by the other sectors of
the economic unit, especially by the agri-
cultural farm, and the household. The annual
»business» on a medium-sized privately
owned forest holding in Finland is often
restricted to two or three income and ex-
penditure items,the mean annual net revenue
to 2 000—3 000 marks (cf. IHAMUOTILA 1968,
p. 68), and annual expenditure to roughly
10 per cent of the stumpage revenues (cf.
UUSITALO 1968). For this reason, the separa-
tion of timber growing to make an independ-
ent sector of the enterprise in most cases
appears artificial. It seems that the owner of
a farm forest holding does not usually sell
timber from his forest just because the stand
is mature for cutting, but because he needs
money to pay his taxes, to finance his con-
sumption and/or for necessary investments in
agriculture, forestry or other sectors. In addi-
tion, not all forest holdings yield income
every year, and for this reason forestry can
seldom be anything but a sideline to the
owner, to eke out the real means of obtaining
and spending his earnings (cf. V. KELTI-
KANGAS 1969, p. 124). This makes it necessary
to consider forestry on these holdings as a
sideline.

This being so, the comparisons of timber
growing and other alternatives of the same
person's activities should be theoretically
conformable. Theoretical conformity here
means that the structure of ideas, or model,
behind the comparison, often implicit, is
always the same and contains the same vari-
ables. Despite this, the explicit form of the
calculations may vary. A variable may in
some cases be of so little importance that it
can be excluded from the explicit calculation
without altering the result. In other cases,
again, operational aspects may make inten-
tional simplification of the model compulsory.


