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ABSTRACT

Implementation of forest management regimes
is generally based on favorable financial feasibility
evaluation. ECON is a routine which can be used to
test the physical outputs of tree growth simulation
for financial feasibility_ This routine is based on a
modification of present net worth termed the "for­
estry fund" approach, which has the advantage of
not reQuiring .! priori assumptions concerning the
cost of silvicultural treatments.

RESUME

La mise en oeuvre de regimes de gestion for­
est,ere se fande gineralement sur une evaluation
filvorable de la rentabilite. ECON est un systeme
poul/ant servir a verifier les proouits reels de la simu­
lation de la croissance des arbres quant a Iii reota­
bilite. II est fonde sur une modification de la valeur

nette actuelle appelee I'acces aux "fonds forestiers",
qui a l'avantage de ne pas exiger d'hypotheses! priori,
concernant Ie cout des traitements sylvicoles.



INTROOUCTION

The development of simulation techniques
and their application to forestry allows easier and
more reliable growth prediction, and the analysis
of the impact of forestry practices on growth. The
Pacific Forest Research Centre is developing a Com­
patible System of Growth Simulators (CSGSl, part
of which is an individual tree growth model known

as BUSH.

BUSH is a distance-dependent model (Hegyi
t9761. which uses a spatial distribution of stems,
site index and stocking percent to predict the growth
of individual trees. The model may be used to analyze
the growth effects of juverlile spacing, thinning and
fertilization. While output of BUSH is in physical
terms, implementation of forest management regimes
is generally based on favorable financial feasibility
indicators. ECON is proposed as a way of providing
one such indicator.

ECON AS AN ECONOMIC EVALUATOR

Since electronic oomputers were first applied
to forestry problems. a large number of financial
evaluation routines have been developed (Hall 1962;
Row 1963; Schweitzer!! al. 1967; Schweitzer 1968;
Forster 1968; Wikstrom and Alley 1968; Chappelle
1969; Goforth and Mills 1975; Harpole 1978). In
general, these programs have utilized four criteria:
t I present net worth, 2) internal rate of return,
3) benefit·cost ratio, and 4) cash flow. Haley (1969)
has reviewed the first three of these, and finds that
each has its advantages. The computer programs,
developed at various times, each have their special
features. For instance. Schweitzer (1968) has a
method for evaluating present net worth under un·
certainty, while Goforth and Mills (1975) include a
sensitivity analysis procedure in their model. The
advantage of the routine developed by the Pacific
Forest Research Centre is that it does not require
an exact knowledge of silvicultural treatment cost.

Resource managers may find that the finan­
cial evaluator (ECON), used in conjunction with BUSH
or some other tree growth simulator, will prove
useful in evaluating investment opportunities and,
owing to the rapidity of output, allow testing of a
wide range of alternative treatments.

The financial evaluator (ECONI developed by
the Pacific Forest Research Centre (Massie £! !!..
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1977) utilizes a technique closely related to the
forestry fund (Massie 1972). The similarity is that
both the forestry fund and ECON use a truncated
variation of present net worth for the evaluation of
investment opportunities.

The evaluation criteria for the forestry fund
is the net discounted revenue, not including the cost
of undertaking the alternative, expected from the
investment. It is the residual determined by discount·
ing to the present future revenue and subtractin9
all diseounted costs (uwally annuall, excepting the
current cost of undertaking the alternative!/. In the
forestry fund, the resulting figures are then ordered
largest to smallest if the costs of undertaking the
alternatives are estimated to be similar. Hence, the
investment opportunities are ranked. If the COsts
of undertaking the alternatives vary, the estimated
cost for each alternative is subtracted from the appro,
priate fund and the residuals are then ordered highest
to lowest to denote the ranked investment oppor·
tunities.

In ECON, one further step is required to
handle stand treatment alternatives where one viable
alternative is considered to be no treatment. In this
situation, treatments are rated against a no treatment

11 The discount formulas used in ECON are:

(1) Formula for inflation: Vn" Vo (1.0Kn)
where Vn" value of sum after n years

Vo· value of sum now
1.0Kn .. principle plus inflation on $1.00
for n years

(2) Formula for discounting: Vo" y!!....­
1.Opn

where Vo" value of sum after discounting
Vn "" value of sum to be discounted
1.0pn ,. principle plus discount on SUXJ
for n years

(3) Formula for Net Discounted Annual Management
Costs:

V C [1.0P" - 1.0Kn J
o""A (1.0p 1.0Kll.Opn)

where AC" annua I cost
1.0p '" principle plus discount of $1.00
1.OK" principle plus inflation on $1.00
1.0p ,. principle plus discount on $1.00
for n years
1.OK .. principle plus inflation on $1 DO
for n years



. 4 .

FIGURE 1

'ECON' FLOWCHART

MAIN

I~IT'AL'ZE

COMMON BLOCKS

CONTROL RUN

-1--
~AME GROWTH

flLESTOBE

" EXAMI~EO

7

"-
FOAT HARDCOPY

ANCIAL --- DETERMI~E 1-+ FI~A~CIAL

" TREATMENT ADVANTAGE
OUTPUT -

GOAT

INPUT F1N
VALU

I. CONTROL
1. VARIOUS

TREATMENTS

DETERMINE
GROWTH REsPO~

GROWTH DATA
FILES

"M'O copy
GROWTH DATA

CALC

DETERMINE PRESENT
WORT ...



or control situation. That is, the present net worth
of the stand without treatment is calculated and the
difference between the forestry fund and the "un·
treated" present net worth is taken. This difference
is called the treatment advantage, which is the amount
of gross income generated by the treatment. If the
treatment can be undertaken for less than the treat·
ment advantage, that treatment could be considered
financially feasible. All the various silvicultural
treatments simulated by BUSH can also be ranked
financially on the basis of the value of the treatment
advantage, by ECON, given the necessary assump­
tions.

While ECON does not require exact knowledge
of the treatment cost, it does require other assump­
tions in common with similar financial evaluation
models. The key economic assumption, and one to
which the results are highly sensitive, is that of an
appropriate discount rate. The rate most appropriate
to public investments (Manning 1977) is not necessar·
ily that which is most appropriate to private industry.
A closely related assumption is that the chosen dis­
count rate will be constant over the life of the invest­
ment.

The model also requires the user to specify
certain other assumptions. Price of output is one
necessary specification, as are inflation rates for
costs and output price. It must be recognized at this
point that no explicit allowance for uncertainty is
incorporated into the program. Finally, the user must
specify all oosts, other than the treatment cost.

ECON AS A PROGRAM

ECON is written in FORTRAN IV and is
currently operational on the PFRC inhouse PDP
11/45 minicomputer. It requires an interactive
terminal, either video or printing, an online mass
storage device capable of maintaining data files or
a method of bulk data entry and 24K bytes of core
for the run module. Two data display options are
available in the program, the hard copy listing of
output and the file created for a plotting program.
These require a lineprinter and online mass storage,
respectively.

EcaN is composed of a main program and
three subroutines (Fig. 1). In the main program, all
the common blocks are initialized and the prompts
to control the run are initiated from here. Control
passes from main to subroutine GOAT where two
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growth files from BUSH are combined and displayed.
After visually inspecting the growth data {Table All.
the analyst can specify different growth files from
BUSH, in which case new tables are derived under
different assumptions, or he may accept the growth
files and call the financial routine.

FOAT, the financial routine, asks for finan·
cial values and, when these are entered and confirmed,
calls subroutine CALC to perform the actual calcula·
tions. Control then returns to FOAT for display
(Table A2l and further financial evaluation. If no
further financial evaluation is needed for this set of
growth data, control returns to main.

INTERPRETING THE OUTPUT

An annotated test run of ECON is reproduced
in the Appendix, along with sample output. Output
for analysis consists of two tables, first (A1) a table
of physical growth data, and second (A2) a financial
analysis.

Table A 1 is used simply to check whether
there is sufficient physical growth response to can·
tinue analysis of the treatment. If there is not, the
treatment is modified, and new growth data are
generated. Response is evaluated by the difference
in indicators (Merch. vol., OBH, Height). This evalua­
tion is on a subjective basis, the pertinent indicator
being based on management objectives.

The financial analysis portion of the module
is called when physical response is judged to be at
least adequate. The program requires the user to
specify a number of parameters: treatment age, max·
imum rotation age, stumpage price, discount rate,
revenue inflation rate, cost inflation rate and annual
management cost. Sample output from the financial
evaluation is shown in Table A2.

The operative column in the financial output
is that called "Treatment Advantage". This is the
difference in present worth (not net present worth)
of the treated vs. control stands. It may be described
as the amount available for the specified treatment.

In the example given in Table A2, there are
several alternative interpretations, depending on
whether rotation is set on an economic basis, or on
some other (e.g. culmination of mean annual incre·
ment) basis. If economic rotation is based on maximum
present worth, in the example given, at rotation (50



years) no treatment would be recommended as there

is a negative (-$34.33) treatment advantage. If
rotation is on some other basis, treatment would be

feasible if treatment advantage exceeds treatment

cost.
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Tl!fminalOutput

RUN ECONS
-fR£A111[NT HAII[ =1124

TEST PIITA

APPENDIX. ANNOTATED TEST RUN OF ECON

Annotation

Conventions
y .. yes
N· no
Underlined ponions of the input routine are program prompts
or replies.

(1) Initiate a run

(2) Title for this pair of data files

~

UNITS - ENGlISH !, METRIC: '2 (3) Specify English or metric units

CONTROL DATA =D.:rlLE
JfEST .BSE
BASE DATA IN TEST .BSE
y

'[REA TED DATA :D.:FILE
3TEST . TRT
TREATED DATA IN l£ST. 1RT
y

V OR N

I OR N

(4) Name the device no. and file name for control or base
data and then the same information is requested for
the treated data. If an error is made,answer N at the
appropriate place and the query will be repeated. If
both files lire correctly specified I the program reads
and combines the data from both files and then pro·
duces the growth data table (Table A1).
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