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ABSTRACT

Increasing demands for fuelwood and wood energy feedstocks has
placed severe pressures on forest resources in many developad and
developing countries. Energy plantations are one concept under
investigation for increasing the size and productivity of the wood
resource base. The BIOCUT model described in this report is designed to
facilitate the systematic investigation of a wide range of potential
wood energy plantation applications and to provide reasonable estimates
of net returns and minimum required product prices. There are five
user-specified sets of input data in the BIOCUT model: (1) plantation
scenario activities; (2) economic  parameters, (3) plantation
establ ishment activities, (4) operation and maintenance activities, and
(5) harvesting, processing, and transportation. The BIOCUT model
reports yearly information on the economic status of the plantation,
cash-flows, and the age distribution of the standing biomass. The model
calculates the net present value, the discounted average cost, internal
rate of return, and benefit-cost ratio. Because of the high degree of
uncertainty surrounding important biological and economic relationships,
the model facilitates extended sensitivity analysis. Further, if upper
and Tower bounds can be defined for each important variable, the model
can also be used to conduct a risk analysis. The risk analysis uses the
parameters of the probability distribution rather than the distribution
itself to construct the mean and variance of the net present value.
With this information probability statements can be made about achieving
various levels of net present value. The BIOCUT model is coded in
PASCAL and operates on IBM personal computers and compatibles with 256K
memory using the DOS 2.0 operating system.






1. INTRODUCTION

Increasing demands for fuelwood and wood energy feedstocks has
placed severe pressures on forest resources 1in many developed and
developing countries. Energy plantations are one approach that is
receiving considerable attention for significantly increasing the size
and productivity of the wood resource base (Ranney et al. 1984). Fast-
growing trees, short-rotation (3 to 10 years), dense tree spacings (1 to
6 square meters per tree, extensive weed control, (and in some instances
app11cation of fertilizers to increase productivity and to replenish
soil nutrients), characterize this wood production system. The concept
generally involves the use of hardwood trees that coppice (i.e.,
resprout) after cutting to regenerate succeeding biomass crops at little
or no additional costs.

Potential and existing applications of this energy concept include
intensively managed plantation systems in moist temperate regions,
systems with low levels of management in arid and semi-arid zones, and
high productivity systems in tropical and semi-tropical areas. In each
case the central economic evaluation issues are the same. First, how do
the economics change from one wood energy plantation site to another.
Second, which species and management alternatives offer the greatest net
return per hectare in a specific setting. And third, in which areas of
the plantation design do existing uncertainties about biological and
economic relationships lead to the greatest economic risks.

To help analyze such questions, a cost simulation model (FIRSTCUT)
was developed (Barron et al., 1983). The FIRSTCUT model was designed to

facilitate the systematic {investigation of a wide range of potential



wood energy plantation applications and to provide reascnable estimates
of net returns and minimum required output prices. The model has been
used to conduct economic evaluations of short-rotation intensive culture
(SRIC) for the Short Rotation Woody Crops Program (s. g.., Ranney et al.,
1984). A major 1imitation on the use of FIRSTCQUT model 1is that it
operates on a mainframe computer. To take advantage of the flexibility
and convenience of microcomputers and to overcome the inherent
limitations of the mainframe based model, the FIRSTCQUT computer code was
reprogrammed and modified. The microcomputer based model, BIOCUT,
retains many of the essential features of the mainframe model, while
being transferrable and field analysis oriented-—a major advantage in
conducting on-site economic evaluations of wood energy plantations.

BIOCUT is intended for preliminary economic assessments in which
the principal analytical objectives are: (1) to identify the most
promising plantation designs (e.g., rotation ages, spacings, etc.) and
silvicultural management alternatives, (2) to indicate the nature of
potential tradeoffs 1in system design and operation, and (3) +to
facilitate extended sensitivity and risk analyses.

In BIOCUT the biomass plantation is modeled on the basis of a large
number of user specified activities. These user specified activity
values are defined so as to provide the capabflity to track separately
the impiications of changes in major production cost components, while
keeping the description of each activity general enough to apply to a
wide range of plantation designs. For example, through appropriate
specification of costs, the model is egqually applicable to a highly
capital intensive operation in the United States and to a much more

labor intensive plantation in a developing country.



The user specified activities in BIOCUT are grouped into five
general categories: (1) plantation scenario activities, (2) economic
parameters, (3) plantation establishment activities, (4) operation and
maintenance activities. and  (5) harvesting, processing, and
transportation. The 1ist of user specified inputs is relatively large,
but this feature makes the program highly flexible and easy to use.
Models which internally specify many important inputs have more 1imited
applicability, and are 1ikely to be too inflexible for preliminary
resource evaluations where the implications of important uncertainties
need to be examined. BIOCUT provides a convenient framework for
structuring data requirements and performs calculations which would be
time consuming 1f done external to the model.

The model can be used to analyze the economics of woody biomass
production in two modes. The first mode assumes that the plantation is
designed to provide a continuous yearly flow of product once the first
harvest 1is made. The model &accomplishes this by planting only a
fraction of the total piantation in each of the establishment years.
The fraction is dependent upon the user specified rotation age. For
example, 1f a four year rotation age is specified then one fourth of the
plantation is planted in each of the first four years. The second
production mode does not assume this continuous synchronized forest but
establishes the entire plantation at the outset. The BIOCUT model
calculates four summary economic evaluation criteria-~the net present
value, the discounted average cost, the internal rate of return, and the
benef it-cost ratio.

In economic evaluations of wood energy plantations a high degree of

uncertainty often exists with regard to important biological and



economic relationships. The BIOCUT model 1{s therefore specifically
structured to expedite sensitivity analysis, permitting the detailed
examination of the effects of changes in user specified activities on
summary economic criteria. If the user is able to specify or describe
the range of uncertainty for model cost and revenue activities then the
model can be used to carry out risk analyses.

As previously noteds BIOCUT 1is a preliminary economic assessment
model and not a highly detailed. financial cash-flow accounting program.
Generally, for preliminary assessments the important econamic gquestion
is whether the net present value is positive, accounting for economic
and biological risk. Questions of tax and subsidy policy to alter the
incidence of financial risk and returns to private investors are more
relevant in Tater stages of evaluation when uncertainty has been
reduced. In BIOCUT there is no consideration of taxes.

The next section of this report outlines in more detail each of the
individual user specified options 1n the program. The economic
evaluation criteria and the risk analysis option is described in Section
three, Section four discusses the operation of the BIOCUT program.
Some conclusions about the model are provided in the last section. The
Appendices contain a listing of the computer code and a sample of the

computer output.



2.0 USER-SPECIFIED INPUT OPTIONS

The user specified inputs are grouped into five categories: (1)
plantation scenario activities, (2) financial/economic parameters, (3)
plantation establishment activities, (4) operation and maintenance
activities, and (5) harvesting, processing, and transportation.

There are no default values used in the model. Further, the model
does not distinguish between real or nominal dollars. It is the
responsibility of the user to specify input values in either real or
nominal terms. The real dollar approach considers the effects of the
overall inflation rate in the economy. Since the objective of the model
is economic, this approach is generally preferred because it allows the
direct comparison of costs and revenues from one year to another without
the need to compute the relative purchasing power of a dollar in each
year.

GROUP 1 - PLANTATION SCENARIO ACTIVITIES
Options:
1.01 Specify the total land area of the plantation.
Permissible Value:
Any positive number representing the area of the plantation in
hectares. The area specified here represents the total land
area required for system operation, i.e., including that for

roads, buildings, etc. The value of the input in this option
reflects the ultimate size of the plantation.

1.02 Specify the percentage of the fotal land area devoied to
biomass.

Permissible Value:
A number between 1 and 100 representing the percentage of the
total area of the plantation which will actually be planted.
This value should represent the user's best estimate of the
realistic upper 1imit on the proportion of the total land area
in a given location which can actually be planted. This value
may be very high (near 100%) for plantations in flat regions
of relatively homogensous soil conditions. In hilly regions
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or those with relatively heterogenecus soil the value should
probably be much lower.

1.03 Is the land purchased or leased?

Permissible Value:
P (purchase) or L (lease)

If Purchased:
Specify the cost per hectare.
Specify the resale value per hectare.

Permissible Valus:
Any number representing the average cost of each hectare
purchased or sold.

Indicate the land acquisition schedule.

Permissible Value:
Any number between 0 and 100 representing the percentage of
the total plantation area (1.01) acquired in each
establ ishment year.

If leased:
Specify the initial rental cost per hectare.

Permissible Yalue:
Any number representing the cost of a hectare of land the
first year it is leased.

Specify the cost escalation factor as a percentage change in annual
rent.

Permissible Value:
Any number (positive, negative, or zero) representing the
annual percentage change 1n lease cost.

1.04 Specify the plantation harvesting age.

Permissible Value:
Any whole number between 0 and 10.

1.05 Specify the projected biomass yield for the seedling and
coppice rotation in megagrams per hectare.

Permissible Value;
Any number representing the yleld at harvest for the seedling
(first-rotation) and coppice rotations.

1.06 Specify the energy content of the biomass in.gigaioules per
megagram.

Permissible Value.
Any positive number.



1.07 Specify the number of coppice harvests.

Permissible Value:
Any positive integer representing the number of coppice
harvests before reestabl ishment of the plantation becomes
necessary. A non-coppicing species may be modeled by
inputting a zero value.

GROUP 2 - FINANCIAL/ECONOMIC PARAMETERS

2.01 Specify the last year in the evaluation period.

Permissible Value.
Any positive integer between 1 and 35.

2.02 Specify the annual discount rate.

Permissible Value:
Any positive number. The discount rate is the conversion
factor that determines the "present (equivalent) value* of
future costs and revenues, ‘

2.03 Specify the initial expected selling price for projected
outputs in dollars per dry megagram,

Permissible Value:
Any number representing the expected selling price per dry
megagram (dry tonne equivalent) of production. The model
assumes that this value is the initial price at harvest.

Specify the annual percentage change in selling price.

Permissible Value:
Any number (positive, zero, or negative) reflecting the annual
percentage change (compounded) in the selling price of
plantation outputs over the 1ife of the evaluation periocd.

GROUP 3 - PLANTATION ESTABLISHMENT ACTIVITIES

3.01 Specify the infrastructure development costs.

Permissible Value:
Any number representing this cost. This option accounts for
the need to set up the physical support system for plantation
operation (e.g., roads, office space, electrical systems,
trenching, and other landscaping to reduce erosion). It is a
one~-time cost incurred in the first year of project activity
(year 1.



3.02 Specify the site preparation cost per hectare.

Permissible Value:
Any number representing the cost of preparing a hectare for
first-time planting. Site preparation typically includes the
costs of land clearing, rakings, burning, and grading. The
costs of mower conditioners, offset discs, disc harrows, site
preparation labor, and operation and maintenance of the site
preparation equipment should be specified here. The value
specified here should include the estimated costs for clearing
land of previous vegetation and possible landscaping
activities minus any proceeds from the sale of standing
timber. Note: Preplanting weed control after land clearing
i1s specified separately (Option 3.04).

Specify the site preparation cost for replanted areas.

Permissible Yalue:
Any number representing the cost of preparing a hectare of
land for replanting of new seedlings or cuttings. For

coppicing species this cost is incurred only after the final
coppice harvest.

3.03 Specify fthe seedling or cutting cost per hectare.

Permissible Yalue:
Any number representing the cost per hectare for seedl ings or
cuttings., This value is dependent on the assumed spacing or
planting density of the biomass plantation.

3.04 Specify the cost of preplanting weed control per hectare.

Permissible Value:
Any number representing the cost per hectare of preplant weed
control. This cost 1s only applicable at the time of
planting. Weed control costs occuring after planting are
accounted for in Option 4.03.

3.05 Specify the planting costs per hectare.

Permissible Value:

Any number representing the cost of planting the seedlings or
cuttings per hectare.



GROUP 4 - OPERATION AND MAINTENANCE ACTIVITIES

4.01 Specify the normal managerial costs per hectar
growing vear. :

Permissible Yalue:
Any number representing the cost of management efforts. This
cost consists of management salaries, field foreman salaries,
overhead, materials, and any other ongoing related expenses.

4.02 Specify whether fertilizer will be applied.

Permissible Value:
Y (yes) or N (no)

If yes.

Specify the type of fertilizer applied (N,P,K):
Specify the amount in kilograms per hectare.
Specify the cost per hectare.

4.03 Specify ithe type of post establ ishment weed control.

Permissible Value:
A single number of suboption choice.

If mechanical:
Specify the labor cost per hectare.
Specify the materials cost per hectare.

Permissible Value:
Any number representing the labor and equipment rental costs
per hectare for each seedling and coppice growing year.

If chemical:

Specify the application cost per hectare.
Specify the amount applied.

Specify the costs of herbicides.

Permissible Value:
Any number representing the amount of herbicides applied and
the costs of herbicides and application for each seedling and
coppice growing vear.

If both:
Respond as above.

4.04 Specify the type of post establishment pest conirol.

Permissible Yalue:
A single number for suboption choice.

If mechanical:
Specify the labor cost per hectare.
Specify the materials cost per hectare.
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Permissible Yalue:
Any number representing the labor and equipment rental costs
per hectare for each seedling and coppice growing year.

If chemical:

Specify the application cost per hectare.
Specify the amount appl ied.

Specify the costs of pesticides.

Permissible Value:
Any number representing the amount of pesticides applied and
the costs of pesticides and application for each seedling and
coppice growing year.

If both:
Respond as above.

4.05 Specify the type and costs of any special ongoing
enyirommental protection activities.

Permissible Yalue:
Any description of the type of activity (e.g. trenching) and
the annual cost of these activities.

4.06 Specify the additional cost per hectare for recurring
activities not reflected elsewhere in Group 4:

Permissible Yalue:
Any number representing the annual cost in dollars per hectare
for activities not covered in the above Group 4 Options.

GROUP 5 -~ HARVESTING, TRANSPORTATION, AND PROCESSING.

5.01 Specify the harvesting cost per hectare:

Permissible Yalue:
Any number representing the cost per hectare of this activity.

5.02 Specify the annual cost per megagram for transporting the
harvested biomass to the conversion site:

Permissible Yalue:
Any number representing the cost per megagram for
transportation,.

5.03 Specify the annual cost per megagram for preparation of the
bicomass material.

Permissible Value:
Any number representing the cost per megagram of preparing the
biomass for conversion (e.g. drying).



3.0 ECONOMIC EVALUATION CRITERIA AND THE RISK ANALYSIS OPTION

3.1 The BIOCUT model calculates four summary economic evaluation
criteria -- the net present values the discounted average cost, the
internal rate of return, and the benefit-cost ratio. These criteria are
summarized in Table 3.1l. The net present value is used to define
economic efficiency for the biomass plantation. The internal rate of
return and benefit-cost ratio are provided as alternative evaluation
criteria to the net present value, The discounted average cost is the
minimum selling price required for the energy plantation to be viable
over its economic 1life. While there are no specific optimization
routines in the model, the user may readily optimize certain aspects
(e.g., determining an optimal rotation age) of the plantation design by
using the model 1in an iterative context and choosing the particular

scenario that maximizes the net present value,

3.2 RISK ANALYSIS

In economic evaluations of wood energy plantations there is often a
high degree of uncertainty surrounding important biological and economic
relationships. The BIOCUT model is therefore specifically structured to
expedite sensitivity analysis, permitting the detailed examination of
the effects of changes in user specified activities on the net present
value. If the user 1is able to specify or describe the range of
uncertainty for model cost activities and revenue then the model can be
used to carry out an expedient risk analysis. This is accomplished in

BIOCUT using the parameter method (Davidson and Cooper, 1976).
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Table 3.1 Economic evaluation criteria

Net Present Value

t<35 .
NPV = 55 (P Qg - €) (1+d)”
£=0

Discounted Average Cost

T¢35 ‘
DAC = 2 ¢, (14d)"% / Q, (1+d
=0

)wt

Internal Rate of Return

t£35
S, (PO - €)1+ IRR)™Y = 0
t=0

Benefit - Cost Ratio

Where

T«35
t=0

discount rate

selling price

costs occurring in year t
quantity harvested in year t

any year in the evaluation period

final year in the evaluation period, Tmax = 35.
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The risk analysis computational procedure 1in the model is
relatively straightforward. It relies on the parameters (mean and
variance) of each of the cost and revenue activities probability
distribution. The model requires that the user specify a low (a value
such that there is only a 10% chance of a lower value) and a high value
(a value such that there is only a 10% chance of a higher value) for
each uncertain activity. With the 1individual means and variances for
each uncertain activity, a mean and variance can be calculated for the
net present value, The mean and variance for each activity is
calculated as: x =174 (L + 2M+ H) and s = (H - L)/2.65, respectively.
These equations provide an 80% interval estimate and are accurate for
most distributions that exhibit central tendency (Davidson and Cooper,
1976 and Moder and Rogers, 198). If the Central Limit Theorem is
invoked then the user can make probability statements about the net

present value,






4.0 BIOCUT PROGRAM OPERATION

The BIOQUT model 1s coded in PASCAL and operates on IBM personal
computers and compatibles having 256k memory using the DOS 2.0 operating
system. To operate the model the user must first type 'BIOCUT' after
booting the system. Once BIOCUT is accessed all further responses must
be in capitals. The user may wish to press 'caps lock! at this point.
The model will then ask whether help is desired. Typing 'HELP! will
1ist the program operating commands, which are summarized in Table 4.1.

Following the prompt 'Option?® the user can specify a word
operating command (Table 4.1) or a number of the form #. ## (where # is
any integer). The command 'GET' can be used to retrieve a previously
specified basecase scenario file. (A DOS file specification consists of
any combination of up to eight alphanumeric characters followed by a
perlod and up to three additional alphanumeric characters.) After
retrieving a file the user may elect to use the 'LIST' command to
examine the parameter values for the five groups of options. Responding
with # ## allows the user to change that particular parameter value.
The "SAVE! command can be used to store a newly created scenario,

The 'RUN' command will execute the current scenarifo. The program
responds with, 'Is this noncontinuous production?' A 'NO' response will
indicate continuous production and the program will compute the summary
economic criteria based on the establishment of a rotation age fraction
of the plantation. For example, if a four-year rotation age fis

specified, the program will plant one-fourth of the total plantable area
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Table 4.1 BIOCUT program operating commands

HELP - Provides a summary list of options.

SAVE - Saves the current scenario as a basecase file.
RUN - Executes the currently specified file.

GET -~ Retrieves an existing basecase scenario file,
LIST =~ Lists the current scenario parameter values.
TITLE -~ Labels the current scenario file.

STOP -~ Ends execution of the program.

RISK - Calls the risk analysis option.

OUTPUT - Opens a file to receive the current listing of

scenario parameter values and execution output.

BIOCUT program modules are described in Appendix A.
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in each of the first four years of plantation operation. A 'VYES!
response denotes noncontinuous production. Here, the program will
compute the summary economic criteria on the basis of establishing the
entire plantable land area in the first year., Responses to the next two
program queries will 1{indicate the degree of detail desired in the
program output.

If a user selects an option that has suboptions (e.g., option 4.03,
post-establ ishment weed control) the user must go through all prompts
before returning to the option request Tevel. By holding down the
control key (CTRL) and pressing the C key once, the user can exit from

the programs.






5.0 SUMMARY

This report has described a microcomputer model for evaluating the
economics of wood energy plantations and the motivation behind its
development. The model was designed for prel iminary energy assessments
in which the basic economic question 1is whether and under what
conditions wood energy plantations can provide feedstocks at acceptable
costs. BIOCUT 1s not designed, nor is 1t suitable, for detailed
financial analyses. In general, such analyses are only appropriate
after reliable 1information exists on the most efficient plantation
design, on the costs and returns to factors of production, and on the
probability distribution of uncertain or inherently variable cost and
output parameters. The BIOCUT model ing effort involved difficult
choices between flexibility of application and incorporation of detail.
Here, flexibility and ease of use were considered the more important
attributes of a microcomputer model. The model was designed so that all
input requirements are the responsibility of the user. The high
flexibility of BIOCUT thus places considerable responsibility on the
user, since he must insure that inputs are reasonable in the light of
avallable data and that input values are {nternally consistent with each

other.
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APPENDIX A

BIOCUT Program Modules

BIOCUT This is the main program unit and contains several subroutines
besides the main program. Its primary function is to query
the user for different program operating commands. This unit
also contains the computational and report-generation
subroutines. BIOCUT performs several functions to make
program operation easier for the user. These include

1. providing an on-line HELP system of summary command
descriptions,

2. exiting the program,
3. specification of a scenario title to appear on outputs,

4. saving and subsequently retrieving files containing the
scenario parameters specified by the user,

5. displaying the scenario parameters and the output of a
scenarios,

6. opening a file to receive the output of a scenario,
7. simulating a scenario,
8. and conducting a risk analysis.

CALLS: COMPUT, HELP_ME, LIST, OPTIONL, OPTIONZ, OPTION3, OPTION4,
OPTIONS, PLANT, PRINT, RISK

CONTAINS: COMPUT, LIST, PRINT, PLANT.

MODULE

HELP This is the only module called MODULE ONE, and is 1inked along
with the main program unit. Its primary function is to query
the user for input parameters and simulates the risk analysis
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for project net present value. This has six different
procedures for the five groups of avajlable options and
simulating the risk analysis.

Contains: OPTIONl, OPTION2, OPTION3, OPTION4, OPTIONS,
OF43_44, RISK

Called by: BIOCUT, MAIN PROGRAM UNIT.
UTILITY _AND NON-COMPUTATIONAL, NON-REPORT GENERATION SUBROUTINES.
HELP_ME  This procedure 1ists the commands and options available to the
user
Called by: BIOCUT
Calls: (none)
OPTIONL  This procedure handles the input queries and data input for

the plantation scenario options (i.e., 1.01 ~ 1.07).
Called by: BIOCUT
Calls: (none)

OPTION2  This procedure handles the input queries and data input for
economic options (i.e., 2.01 - 2.03).
Called by: BIOCUT
Calls: (none)

OPTION3 This procedure handles the input queries and data input for
the plantation establ ishment options (i.e., 3.01 - 3.05).
Called by: BIOCUT
Calls: (none)

OFTION4 This procedure handies the input queries and data input for
operation and maintenance options (i.e., 4.01 ~ 4.06).
Called by: BIOCUT

Calls: OP43_44
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OPTIONS  This procedure handles the input queries and data input for
harvesting decision options (i.e., 5.01 - 5.03).
Called by: BIOCUT
Calls: (none)

OP43-44  This procedure handles the input queries and data input in
detail for Options 4.03 and 4.04 of BIOCUT.
Called by: OPTION4
Calls (none)

COMPUTATIONAL SUBROUTINES

COMPUT This procedure calculates yearly information on the financial
status of the plantation, cash flows, the net present value,
the discounted average cost, the internal rate of return, and
the benefit-cost ratio.
Called by: BIOCUT
Calls: (none)

PLANT This procedure computes the plantation 1ife cycle and also
writes output to both the user and the output file.
Called by: BIOCUT, PRINT
Calls: (none)

RISK This procedures performs the risk analysis for net present

value. This also dispiays the output of a risk analysis for a
scenarjo.

Called by: BIOCUT

Calls: (none)
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REPORT - GENERATION SUBROUTINES

LIST

PRINT

This procedure writes out the yearjy financial results over
the evaluation period.

Called by: BIOCUT

Calls: {none)

This procedure writes the scenario parameters to the output
file and to the user. This also writes the yearly information
on the financial status of plantation and project-summary
results over the evaluation period to the output file.

Called by: BIOCUT

Calls: PLANT

DATA STRUCTURES

STRUCIL,...

» STRUCS

These five record blocks represent the five different groups
of scenario parameters for the available five groups of
different options in BIOCUT. These record blocks pass the
scenario parameters among COMPUT, PRINT, OPTIONL, OPTIONZ,
OPTION3, OPTION4, OPTIONS, and RISK.
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(% *
* *)
{# BIOCUT — R Microcomputer Based Economic Evaluation Model #)
{* for Wood Energy Plantafions ¥}
{* ¥)
{* ¥)
(B FHHHEHHHHHE )
{® )

(HHEHEHHHHH S )
{HHEHHHHHHHHHHE R HHH R )
(» MAIN PROGRAM UNIT )
(R )
(HEHHHHHHHHHHEH O HHHOH S HH R R R )

PROGRAM BIOCUT (INPUT, DUTPUT) 3

LABEL. 1
TYPE
RERL = REALB ;

-

TYPE
STRUCL = RECORD (x ORTION 1 #
AREA ¢ REAL ; (% LAND AREA OF PLANTATION #)

’ 1
PLAN : REAL ; (% PLANTED PORTION OF PLANTATIODN #)
PURC : CHAR ; (» LAND PURCHASED/RENTED #)
COS2 : REAL ; (¢ LAND PURCHASE COST #)
COS1 : RERL ; (* LAND RENTAL COST ®
RESEL :REAL ; (% LAND RESALE VALLE #)
SCHD : ARRAY [1..15] OF REAL ; (% LAND RCQUISITION SCHEDULE #)

CLEA : REAL ; (¥ CHANGE IN RENTAL COST #)
YLDI : REAL ; (x BIOMASS YIELD FOR SEEDLING %)
YLD2 : REAL ; (# BIOMASS YIELD FOR COPPICE #)
ENGY : REAL ; (# ENERGY CONTENT OF BIDMASS #)

NMB : INTEGER (¥ NUMBER OF COPPICE HARVESTS ®)
END §

STRUCZ = RECORD (s OPTION 2 #)
YEAR : INTEBER ; (¥ LAST YEAR EVALUATION PERIOD »
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DISC : PEAL 3 (& DISCOUNT RATE #)
REAL 5 (x RERL SELLTNG PRICE #)

REAL (% CHANGE IN SELLING PRICE #)

9
F

STRUC3 = RECORD (= DOTICY 3

DEVL : REAL 3 (¢ DEVELOPEENT COSTS #)
PRPL : RERL ; (* SITE PREF FOR NEWLY PLANTED ARERS #)
FRP2 ¢« REAL 3 (# GITE PREP FOR REPLANTED AREAS #)
COsT : FEAL ¢ (= COST OF SEEDLINGS &
WEED ¢ REAL 5 (¢ JRBURL COST OF WEED CONTROL ®)

: CHAR ; (% TILLAGE IS5 PRACTICED OR MOT ®

P REAL (® PLANTING CDSTS #)

STRUCA = RECORD (% OPTIDN & #)
RGR @ BEAL ; (® MOMAGERIAL EXPENSES #)

PACKED ARAAY [1..201 OF CHAR ; (% FERTILIZER TYFE #)
ARRAY [1..333 OF REAL ; (+ APPLICATION AMOUNT FOR SEEDLING ®
ARRAY {1..331 OF REOL ; (% APPLICATION COST FOR SEEDLING #)

CCST = ARRAY [1..35) OF REAL

3
i

PRRAY [1..35] OF REAL 3 (+ APOLICATION AMOUNT FOR COPPICE
3 (¢ APPLICATICN COST FOR COPPICE #

ETYP : DACKED ARRAY [1..201 OF CHAR ;{& ENVIR PROTECTION CTIVITYM)

ENVR : REAL 3 (» ENVIRDMMENTAL DROTECTION COSTS B
ADDL : REAL (% RECURRING ACTIVITY CDST )
END ;

STRUCS = RECORD (¢ OPTION 5 #)

HRVS : REAL ; (¢ HARVESTING COSTS +)

TRNP @ REAL ; (¢ TRANSPORTATION COST #)

PREP : REAL (¢ WATERIAL PREP. COST #)
END 3

CHARAC = PACKED ARRAY [1..41 OF CHAR ;
OUT = PACKED ARRAY [1..10) OF CHAR

{¥ VARIABLES USED TN COMRUTATIDN #)
CALC = POCKED PRRAY 10..351 OF REAL

VAR [PUBLICI
LAND : CRLC
DEVL : CALD
SPRP : CALD

: CALT
e ¢ CALT
BCST @ CALL

(¢ LOND CORT )

{¢ INFRASTRUCTURE DEVELOPMENT COST &

(+ SITE PREPARATION COST &)

(* PRE-PLONTING WEED CONTROL COST #)

(& PLANTING COST #)

(= BONRBERIAL COST #)

3 (» FERTILIZATION COST #)

(& POST ESTABLISHMENT WEED CONTROL COST »)
(¢ GEEDLING COST ®)

; (% POST ESTAR ISHMENT PEST CONTROL COST ©
(¢ ADDITIONAL DUST #)

{# HORVESTING LOGT ®)

(¢ SPECIAL ONBOING ENVIRONMENTAL COSTS +)
3 (¢ TRANSPORTATION COST #)

(x TOTAL REVEME ¥)

a
—
t by ]
B L T T v U e R e
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PV : CALL 5 (# PRESENT VALLE #)

COST : CALL ; (& TOTAL COST #)

AVE @ CALL ; (% PREGENT VALUE OF ANNUAL COST )

DUP : CALC 5 (* BRESENT VALUE OF QUTRUT #)

S @ CALC 3 (% PRESENT VALUE OF COST ®)

BURV : CALT ; (» PRESENT VALUE OF REVENUE #)

HARY ¢+ CALC ; (% AMOUNT HARVESTED IN EACH PERIOD %)

NUMB, DISCNT, CHANGE,, SCHNG, DAVG, DAVEL, AAVE, ARVGL YLD,IRR,R SuM @ RERAL
LLMNT, ULMT, J,K s INTEGER ;

-y ww ae

{# VARIABLE DECLARATION FOR COMPUTATION ENDS HERE ¥)

VAR
DUTPUT_FILE, TEMP FILE, TX :TEXT ; (% FILE DECLARATION %)
INPUT_FILE, TERM FILE,LIST FILE : PACKED ARRAY [i..10] OF CHAR ;
TITLE : PACKED ARRAY [1..201 OF CHAR ; (# SCENARID TITLE #)
PSCY : ARRAYEL..10,1..35,1..100 DF INTEGER ;(#USED IN PLANT %)
PCCY @ ARRAYIL..10,1..35,1..10) DF INTEBER j(USED IN PLANT #)
STRGE: ARRAYL1..35,1..10] OF INTEGER ; (#STPGES IN ENCH LAND ®)
OPTION : CHARAC 3 (% DIFFERENT OPTIONS #)
PROMPTL & STRUCT
PROMPT2 ; STRUCZ ;
PROMPT3 : STRUC3
PROMETS ; STRUCS 3
PROMPTS @ STRUCS 3
[AMB1, DiMB2, DUMB3, DUMB4, I,5: INTEGER ;
YRS : ARRAYILO..36 OF INTEGER ; (# FOR DIFFERENT YERRS OF QUTRUT #
OUT_PUT , TERM,NET,CASS, KEY: CHAR 3

VAR [PUBLIC) (* VARIABLES IN OPTION 4,03 & 4.04 #)
SEED, 5572, SHM1, CEED, CST2, CHM1, SEST, S5T3, SHet2,
CEST,CST3,CHR2 © ARRAY {1..15] OF REAL ;

VAR [PUBLIC] (= VARIABLES IN OPTION 4.03 & 4.04 ®)
MCLA, MSLA, MCWA, MSMA, PCLA, PSLA, POMA, PSMA « ARRAY (1,,351 OF REAL

VAR {PUBLIC]
AGE1, RBE2, WTYP, PTYP ; INTEBER ;

PROCEDURE RISK (PTRUC2:STRUCE) ; EXTERN 3

PROCEDURE HELP_ME (DPTIONSCHARRC) JEXTERN ;

PROCEDURE OPTIONT (VAR PTRUCI:STRUCI ; OPTION :CHARAC) ; EXTERN ;

PROCEDURE OPTIONZ (VAR PTRUC2:STRUCZ ; OPTION :CHARAC) ; EXTERN ;

PROCEDURE OPTIONZ (VAR PTRUC3:STRUC3 3 OPTION :CHARRC) ; EXTERN ;

PROCEDURE OPTION (VAR FTRUCA:STRUC ; OPTION :CHARRC;A1, A2: INTEGER) ;
EXTERN 3

PROCEDURE OPTIONS (VAR PTRUCS:STRUCS 3 OPTION :CHARAC) 3 EXTERN ;

PROCEDURE PLANT; FORWARD 4
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(B S S R S R S S R A L S B S E S R )
{* %)
(* PROCEDURE CLMPUT COLCIAATES YEARLY INFORMATION O THE FINARCIAL +#)
(¢ STATUE OF THE PLANTATION, LASH FLONS, THE NET PRESENT VRLUE, #)
(# DISDOUNTED AVERDGE COST, INTERNAL PATE DF RETURM, AND BENEFIT-  #)
(¢ COAT RATIO. )
(2 )
(B S S E A N R R D R R AR B R TR

PROCEDURE COMPUT (VARBL1 :STRUCI ; VARBL2: STRUC2; VARBL3:STRUC;
VARRL A :STRUCA ; VARBL5:5TRCS)
LABEL 2,5,99, 100 ;

VAR
SCYC ¢ ARRAY [1..35,1..101 DF INTEGER ; (¥ PLANT BGE IN SEEDLING YRe)
CCYC = ARRAY [1..35,1..101 OF INTEGER ; (¥ PLANT RBE IN COPPICE YRa)
A M, XY, 1,CO0NT @ INTEBER ;
INIT : FEQL ; (& FRACTION OF COST IN LAST YRS OF EVALUATION ®)

BEBIR
(% CALCULATING LAND AREA OF EACH PLOT BASED DN SLENARID #)
IF CASS O 'YY THEN
NUMB := VARBL 1. PLAMEVARBL 1. ARER#(. 01/AGE!
ELSE
MAD := VARBLL. FLANsVARBL 1. ARERXO, 01

(¢ CRCULATING COSTS FOR THE YEAR O ®)

LBDIO] = 0.0

BEVLIO0] := VARRLA. DEWL. ;

SPRPIO] == 0.0 ;

ACSTIOl = 0.0

ARSI = 0.0 ;

HARVIOD := 0.0 ;

COSTIO] += LANDIOT + DEVLIO] + SPRPIOT + RCSTIOl + PMCSIOI
REWNIOY := 0 3

FI0Y = REVNIOI -COBTLOD
WOSI0 o= CISTI0) § MURVIOD := 0.0

(¢ INITIALIZATION «)

LLMT o= ABEL 3

IRHT := LLET + 86E1 - 1
DISCHT 1= 1.0 ; DHANGE := 1,0

S0HNG := 1.0 5 COIWT 3= 05

AVETOI = COSTIO] § OUPLO) 1= 0,0 § WD =0 5

H -

{+ CALCULATE RBE OF DLONTS OF CACH LAMD IN EACH YEAR #)

(= THIS CALCULATICH IS THEM USED IN CALCULATION OF FERTILIZATION,
POST ESTABLISHMENT PEST AMD WEED CONTROL COST OWLY WHEN IT 15
ROT A HONCONTINUGS SCEWARIC #)

fx INITIRLIZATION #)
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IF CRASS ) "Y' THEN
. BESIN
FOR Y := 1 70 ABES DO
FOR ¥ := 1 TO VARBL2. YERR DD
FOR X:= 1 10 AGE1 DO
BEGIN
SCYCIW, X1 :=
CCYCIH, XD :=
PSCYIY, W, X] 3
PCCYLY, N, X1 3= 0 ; STABEIW,X] := 0
END ; (% FOR Y LODP ENDS HERE %)
{% INITIALIZATIDN ENDS HERE )

oo
O - -

. wn

FOR X := 1 7D RBE] DO
BEGIN
We=Xy A=ty
WILE (W {= VARBLZ, YERR) DO

BEGIN
IF (VARBLZ. YEAR-W) ({RGE1-1) THEN BOTD 5
ELSE
FOR Y := 1 TO ABE{ DO
BEGIN
IF (W (= VARBLR.YEAR) THEN
BEBIN

SCYCIN, Y := SCYCTW, YD + { ;

PSCYLX, W, Y] = PSCYLX, W, Y] + 1 4

STRBEIW, X1 := A 4

W=+t

END ; (% IF ¥ (= VARBLZ. YEAR LODP ENDS HERE ®)
END § (# FOR Y 1 YD AGE1 LDDP ENDS HERE #)

A=At
FOR 1 := 1 T0 VARBL1.NUMB D0
BEGIN
IF {VARBLZ. YEAR-W) ({AGE1-1) THEN BOTD 5
ELSE
FOR Y := 1 70 AGE2 10
BEGIN
IF (W {= VARBLZ, YEAR) THEN
BEGIN

CCYCIM, Y 1= COYCIM YD + 1 5
PCCYIX W, Y] 2= PCCYCX, W, YD + {
STRGE(W, X1 := R ;
W=+l
END ; (# IF W (= VARBL2.YEAR ENDS HERE #)
END ; (* FOR Y 1 TO AGE2 ENDS HERE ®)
END ; (* FOR 7 LDOP ENDS HERE *)
A=A+1y
END; (¥ WHILE LOOP ENDS HERE )
S¢END § (& FOR X LOOP ENDS HERE #)
END ; (# INITIALTZATION ENDS FOR SHORT ROTATION CASE #)

{# START SIMULATION FOR ERCH YEAR #)

FOR 1 := 1 TO VARBL2. YEAR DO
BEGIN
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WCSTLIY 3= 0 3

DISCHT 3= DISCHTS(1+VARBLEZ. DISCHQ.01) ;5 (¢ DISCOUNT FALTOR #)
CHOMEE 1= [HOMGE®(14VARBLL.CLER#0.01) 3 (& CHANGE IN LEASE CDST #)
SOHNG 1= SCHNGS (1+VARDY 2, CHNG#0,01) 5 (& CHANGE IN SELLING PRICE #)
FCST(I]

PCsTLN
IF (VRRBLL. PURC = 'P?) AD (I )15 THEN

LANBLIY = 0,0 3

IF (VARBLL.PURC = %) 4D (I(=15) THEN

LANDETT := VRRBLI,5CHDITI # VPRBLL.ARER # VARBLL.CO51 # 0.01
ELSE

LAMDIIY := VARRL1,C0S2 * CHANGE #VARBL1.AREA ;

03
03

n

(¢ IF 17T IS NONCONTINUGUS CRSE THEN GO T LABEL 100 #)
IF CASS = 'Ys
THEN GOTO 100

(¢ IMITIAL SITE PREPARATION, PRE-PLANTING WEED CONTROL AMD OTHER COSTS®)

IF 1 (= fBE1 THEN
BEGIN
SPRB{I] := MNP % VARBLI. PRPL ;
IF VRRBLI,PURG O '8 THEN
LAMDIIT o= LANDLIT = (I/RGED)
MCSTLI) 3= VARBLA, MNGR#VARBL 1. AREARVARBL 1. PLANSO, 01#(1/AGEL}
ECSTII] := VARBLI, AREA=VARBL L. PLANSVARBLE, ENVR#0, 018 (1/RBED)

ACSTIIY = VARBL{. AREASVARBL1. PLANAVAREL 4, ADDL#0, 01# (1/RGEL) 5
PECSIIY := MBB & YARRLI.WEED
(30]
ELSE
BEBIN
SPRPCIT = 0.0
PLARLII = 0.0 3
PCSITY 2= 0,0
END ;

(¢ CRLCULATION OF FERTILIZATION, WEED COMTROL, AND PEBT CONTROL COSTS #
( SEEDLING CYCLE #)

FOR J +=1 TO A6EL DO

BERIN
CRSE WIYP OF
0 3 HCSTIIT 3= MCETIID + 0.0
1 ¢ WCSTIID 1= WESTIIT + (MBLALJY + WBMALJI)eNUMBRGCYCLI, J1;
2 @ MESTIID := WOSTIID + (SEEDLJY + SET2[J1aGHe1LJ3)#
MBE # SCYCIL D
3 ¢ ¥CST(I] == WOSTIID ¢

(MGLATJY + BSMALT) + SEEDLJ] + SSTRLI1aSHILI1)*
NME # SCYCLIL, 0D 3
OTHERWISE
WDSTIID 1= 0.0 + WCSTII)
END ; (s CASE WTYP ENDS HEFE %)

CASE PTYP OF
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¢ PLSTIID ¢= PCST(I] + 0.0 ;
U 1 POSTIID &= ACSTLID + (PSLALI] + PSMALTY) $NUMBESCYCLT, 07
: PCSTIIZ 3= PCSTLII + (SESTCI1 + SSTILIIESHMRII])#
N8 ¥ SCYCII D)
3 @ PCETLIT 2= POSTLID +
{PSLALIY + PSHALTY + SESTLJY + SSTALIISHMRLIN)#
NMB # SCYCILJI ¢
OTHERWISE
PLSTLI) := 0.0 + PCSTII]
END ; (® CASE PTYP ENDS HERE )

FESTII1 = FCSTOID + VARBLA.SCSTLJ] # NUMB # 5CYCLI, 1
END ; {* FOR 1 TD AGE1 DO LOOP ENDS HERE +)

{# FOR COPPICE CYCLE #)

IF (1) REED)
THEN
BEEIN
FOR J := 1 70 ABEZ 10
BEGIN
CASE WTYP OF
L1 WCSTLID = WCSTLID + (MCLALT) « MCMALT SNUMBACCYCC, 37 5
2 ; WCSTLID &= WCSTCID + (CEEDCJ] + CST2L14CHMILIY)®
NMB » COYELL DI |
3 3 WCSTIID := WCSTLID +
(MCLALT] + WOMALS) + CEEDLIY + CSTRLIISCHMILI])*
NMB # COYCII,JT ;
OTHERWISE
WCSTIID := WOSTIID + 0.0
END § (# CASE WTYP FOR COPPICE CYCLE ENDS HERE #)

CASE PTYE OF
11 PCSTIN

= PCSTLI] + (PCLALI) + PCMALJY) $NUMBSLLYCLI, J1 5
2 : PCSTLIY :=

PCSTUIY + (CESTLIY + COT3LIIACHMZLII)*
NMB # CCYCLI,J1 4
3 @ PCSTLIY := PCSTII 4+
{PCLALIY + PCMALJT + CESTLIY + CSTILIIACHMZLIY)#
NMB ¥ CCYCLI, 0] ;
OTHERWISE
PCSTEI &= PCSTLI] + 0.0
END ; {* CASE PTYP FOR COPPICE CYCLE ENDS MERE #)
FCSTEI1 1= FCSTIID + WQRBL#.CCST[J]M)*CCYCII,H
END ; % DO LODP 1 YD CNIT ENDS HERE #)
END ; (# COPPICE CYCLE BLOCK ENDS HERE #)

{# FOR SEEDLING CYCLE DMLY %)

IF (I ¢= LLNT) AND (1 )LLNT-AGES) AND (VARBLZ YEAR-I) =ABE1-1) THEN
BEGIN

SCSTII] := VARBL3,TOST » NUMB ;

PWCSLID 3= VARBL3. WEED ¥ NUMB ;

PLANLI] := VARBL3.PLAN % NUNB
END (¥ SEEDLING CYCLE BEGIN BLOCK ENDS HERE #)
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ELSE

BEGIN
8CSTLIY 5= 0.0
M5 1= 0.0
ALANLIY := 0.0
END 4

—e wo

(# SITE PREPARATION CURT FOR REPLANTED AREAS £

IF (DDABELY AND (D) =LINT-AGEi+1) AND (T(=ULMT-REE1+1) AND
(VARBLE. YEAR-T) =RGE1-1)

THEN

SPRRLTD

ELSE

SPRPLI) := SPRRLID + 0.0

= VARSLJ. PRP2 ¢ NUMR

(¢ HARVESTINE PERIGD #)

IF (1 = LLKT) THEN K 3= 1 3

IF (K (= RGEL} AMD (I)=ABGEY) THEN
BEGIN (% SEEDLING 1S HARVESTED ®

REVNCI] = {YRARBL2.SELL * SCHNG) #VARBLL. YLDIEIME ;
HARVIID s= VARBLI.YLDI ® NUMB ;

COUMT 3= COUNT ¢ 1 3

¥iD := YLD + VARBLI.YLD! = MNUKB 4

HCSTIID := VARBLI.YLDS # NUMB » VARBLS. PREP
TCSTLIT 5= VARELS, TRMDsNUMBSVRRBL L. YLD

K= K 41

END
ELSE

BEBIN (% COPPICE IS HARVESTED #)

TCSTLII t= VARBLE. TRNPEMUMBEVARBL L, YLD2 4

HARVIID := VRARLI.YLD2 + MR

COUNT o= CONT + 1 5

YLD := YLD + VARBLL.YLEZ & NUSD §

HOSTIID := VARRLL, YLD2 # MIMB % VARBLS, PREP
FEWNIID = (VARBL2,SELL # SCHNG) #VARBLL.YLDZ * NUWE
EAD 5

(# HARVESTING IS DOME EACH PERIOD OMWARD FIRST HARVEST &)

IF (I(RGEL) THEN
BEBIN
REVNLID &= 0.0
HCSTLI) := 0.0
CUNT == 0 3
YLD := 0.0 3
HARVIID = 0,0
TCSTIIT = 0.0
EnB
ELSE

HOSTEIT == VARBLS.HRVE # MJMB + HOSTIID 3

an e

(¢ OTHER IHCTIDENTHL. COSTS #)
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IF 1) ABE! THEN

BEBIN

MCSTLID 1= VARBLA, MNGRVARBL 1, ARERSVARBL1, PLANSO, 01
ECSTII] := VARBLI. AREAFVARBL1. PLANSVARBL 4, ENVR0, 01 ;
DEWLII] := 0.0 j

ACSTII] := VARBL1.AREA SVARBL1.PLAN # VPARBL4.ADDL * 0,01
END ;

(# MDDIFY COSTS IF HARVEST EXTENDS BEYOND THE EVALUATION PERIDD #)

TF (VARBL2. YEAR-1 (= AGE1-1) AND (VARBLI.PURC = 'P') THEN
LANDLI] := -(VARBL1.RESEL # NUMB) ;

IF (VARBL2, YEAR-1 { PBE1-1) THEN
BEGIN
INIT := VARBLZ.YERR - I ;
INIT := {{1.0 + INIT)/RBEY)
MCSTLID := MCSTIID # INIT ;
ECSTIID := ECSTII # INIT ;
ACSTLII &= ACSTII] # INIT
IF VARBLL. PURC O *P' THEN
LANDLIT := LANDIID # INIT
END ;

IF CASS = *N' THEN BOTO 99 ; (% IF A CONTINUOUS SCENARIO #)

(R RHEEHRHHINONCONT INUOUS  CASEHHHHE R HHHHEHHHEHH )

( INITIALIZE THE COSTS ®)

100: SPRPIIJ := 0.0 ; PWCBLII ;= 0.0
HARVII] := 0.0 ; PLANIID := 0.0
FCSTII] := 0.0 ;3 PCSTLI] := 0.0 3
WCSTIEIY := 0.0 ; HCSTEID := 0.0
SCETIIT 3= 0.0 ; TCSTLI) := 0.0
DEVLII] := 0.0 5 REWII] := 0.0 ;
MLCSTLI] := VARBLA, MNGR # VARBL).AREA  VARBLI.PLAN ¥ 0.01 ;
ACSTII] := VARBL4, ADDL * VARBL1.ARER * VARBLI, FLAN # 0,01
ECBTII1 := VARBL4.ENMVR # VARBLI.AREA # VARBLLI.PLAN * 0.01 3

{# CALCULATION OF FERTILIZATION AND PEST CONTROL COST #

IF I (= ABET THEN

BEGIN
FCSTLIT := VARBL4.SCSTLI] # NUMB ;
PUSTEID := {PSLALI] + PSMALI]) * NUMB
END
ELSE

BEGIN

FCSTLI1 := VARBLA.CCSTII-ABEL] # NUMB ;

PCSTLI] := (PCLALI-ABE1] + PSMATI-AGEL]) * NUME
END ;

{# INITIAL COSTS #)
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IF I =1 THeN

BEBIN
SPRPI1) := MUMB = VARBL3. PRPY ;
PLANLL] = & VARBLY. PLIN
PRCSIL] o= MUMB & VARBL3. WEED ;
ECSTII] := MUKB # VARBL3. OOST
END ;

(# HARVESTING COSTS #)

IF [ = ABEL THEW

BEGIN  {» SEEDLING IS HARVESTED ®)
HARVIIY := VARBLL.YLD! # NME :
YLD := YLD + VARBLI. YLD # NUMB ;
COUNT := COUNT + |

TCSTLI] := VARELS.TRNP # NUMB # VARBLI.YLD: ;

HCSTII1 := (VARBLI.YLDL % VARBLS.PREP + VARBLS.HRVS) * NUNB ;
REWCI) := VARBLZ.GFLL # SCHNG & VARBLI, YLDL % MME

EMD ;

IF (I = VARBLZ. YERR) AND {(PBE1 () VARBL2. YEAR) THEN
BEBIN (¥ COPPICE IS HARVESTED ®
HARVIIJ := VARBLL. YLDZ # NUME ;
YLD = YLD + VRRBLL.YLDZ # MME ;
COUMT = COUNT + 1 3
TCSTLI = VARBLS. TRNP # NUMB & VARBLL. YLDR ;
HCSTLI) := (VARBL1.YLDS # VARBLS.PREP + VARBLS, HRVS) * NUMB
REVNII] := VARBLZ.5ELL ¥ SCHNG & VARBLL.YLD2 # NURE
END 3

H

YLD = (VARBLI.YLDI + VARBLI.YLD2) ¥ NUMB
(rerresr3COLCIRATION OF COSTS IN NONCONTIMUDUS CRSE ENDS HERE####E#id)
(% SUMMING UP ALL THE COSTS 1)
99 :COSTLI) == DEVLII) + GPRPII] + PMCSCI) + PLANTID +
NCSTLID + FCSTLIT + WCSTLID + SCSTII1 « PCSTLIZ -
ACSTIIY + HOSTUID + TCRTLI + ECSTEIT + LOWDLID
PVCSII] := PNCSII-13 + COSTLII/DISONT ;
BVRVLID == PWRVII-1] + REVMIII/DISONT
BVLIY &= PVLI-4] + (REWNLID - COSTIID)/DISCNT ;

{& MODIFY LIMITS TO KEEP TRACK OF SEEDLING AND COPPICE CYCLE #)

IF 1 = (LHY
THEM
BERIN
LLHT o= LLMT + VORBLI. MMB # ABE2 + AGEY ;
ULMT == LLXT + AGEL - 1
END ;

(¢ CRLCULATING FOR DISCOUNTED MVERRGE COST ®
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AVBLI]:=AVBLI-11+
(COSTLI1/DISINT)

DUPLII:= OUPLI-11+(HARVII]/DISINT) ;

END ; (¥ FOR LOOP 1 TO VARBLZ. YEAR ENDS HERE #)

(+ DISCOUNTED AVERAGE COST #)

DAVE := AVGIVARBLZ. YEAR] /OUPCVARBLZ. YEAR] ;
DAVG! = DAVG/VARBLL. ENGY ;

{# ANNUALIZED RVERAGE CDST #)

AVE := AVEIVARBLE. YERRY # (VARBLZ.DISC #0. 01#4DISCNT/ (DISCNT-1.0))#

{COUNT/YLD) ;
RAVEL := PAVG/VARBL1.ENGY ;

{# CALCULATING INTERNAL RATE OF RETURN ¥)

IR := ~0,05 3 R := 1.0 ; SUM := 990.0 ;
WHILE NOT (8tM ( 50.0) DO
BEGIN
R:=1.0; IRR := IRR + 0.05 ; SUM := 0.0 ;
IF IRR } 39,0 THEN BOTO 2 ;
FOR I := O TD VARBL2. YERAR DO
BEGIN
GiM ;= 5UM + ((REWLII-COSTIINN/R) ;
R:=(1+IRR*#0.01) #R
END (= FOR I O TO VARBLZ, YERR LOOP ENDS HERE #)
END ; (% WHILE NOT LOOP ENDS HERE %)

2:END 5 (#PROCEDURE ENDS HERE +)

(R R )
(# *)
(* PROCEDURE PRINTS YEARLY INFORMATION ON THE FINANCIAL STATUS #)
{# OF PLANTATION AND PROJECT SUMMRRY RESULTS ON THE OUTPUT FILE. #)
{# ®)
1t #)
{HHE I )

PROCEDURE PRINT (TS:0UT;VARBL1 :5TRUC1 ; VARBL2 : STRUCE ; VARBL3:STRUC3;
VARBLA:STRUCH ; VARBLS:STRUCS)

LABEL 10, 11,20,90,99,100 ;
VAR P : INTEGER

BEBIN

{# INITIALIZE #)

OUT_PUT 3= "N 5

IF TERM = 7Y* THEN

AGSIGN(TX, *CON:")
ELSE
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ASSIGNITY, TS) ;
REWRITE(TY) ;

{x HRITE 10 THE QUTPUT FILE ®

KRITELY ;

YRITELM{TX)§

URITELR(TY,? "3
YRITELM(TX, TITLE) 3

YRITELN(TY," ",
WRITELN(TEY

WRITELM(TY, " PLANTATION SCEMARID ACTIVITIES") ;

WRITELH{TY,! ')
WRITELN{(TY, '1.01 Total Land fOrea of Plantation: ¥ VARBL1.RRER::2,
' ha');
WRITELN{TY,*1.02 Planted Portion of Plantation: * VARBL1, PLAN: 22,
U A T
IF VARBLL. PURC=*P?
THEM
BEGIN
HRITELM(TX,*1.03 Land is Purchased at: ' VARBL1.COS1::2," $/ha')
HRITELN{TY,! Resale Yalue in Real Cost: ' VARBLL. RESEL::2,' $/ha*)

HRITELN(TY,? Proportion of Plantation ficquired in:')y
FOR 1:=1 TO 15 DO
BESIN
IF VARBL1.SCHDIIT O 0.0 THEN
WRITELN{TY,! Year?, 134, ¢ VARBL1. SCHD{ID::2,? %)
END (# FOR I LOOP ENDS MERE ®)
EMD (% BEGIN BLDCK ENDS HERE ®)
ELSE
BEGIN
WRITELN(TX,71.03 Land is Leased at: Y, VARBL1.COS23:2, $/ha')y
WRITELM(TX,? Incressing At Real Annual Rate of: Y, VARBLI.CLEMA::2,' %') 5
EMD; (% ELSE LOOP ENDS HERE ¢)

WRITELM{TY,Y1.04 Plantation Harvesting Period: Y ABEL,Y yrs®);

WRITELRATY, 1. 05 Projected Biomass Yield for Seedling:',VARBLL, YLDi::2,
¥ W5/ha')

WRITELN{TY, Projected Biomass Yield for Coppice: ', VARBLL YLDZ::2,
' ¥G/ha')

WRITELN{TY,* 1. 06 Evergy Content of Biomass: Y, VARBLL, ENBY::2,

' Bl/dry B )3
WRITELN{TY,*1.07 Coppice Cycles Before Return to Seedling:’,VARBLI.KUMB);
WRITELH (TX);
HRITELS (TX);

IF TERR = 'Y THEN
BEBIN
WRITECD.K TO CONTINUE 7 (Y/N) ) ;
READLN (RET)
IF NET = 'N' THEN
5070 100
END ; (¥ TER® = °Y' BEGIN BLOCK ENDS HERE ®)

(* NOW WRITE OPTICN 2 &)
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WRITELR{TX, *FINANCIAL/ECONDMIC PRRAMETERS') ;
WRITELN{TX,? ') 3
WRITELN{TX, Calculations Will Be in Real Dollars.);
WRITELN(TY) 3
WRITELR(TY,*2.01 Last Year in Evaluation Period:
WRITELN(TX,?2.02 Discount Rate:
| "I);

WRITELN(TY,'2.03 Initial Real Selling Price:

' $/dry MG7);

WRITELN(TX, ! Prnual Change in Real Selling Price:

) 1! );
WRITELN(TY) ;
WRITELN(TX) ;

{# NOW WRITE OPTION 3 #)

WRITELN(TX, " PLANTATION ESTABL ISHMENT ACTIVITIES');
WRITELN(TY,? B H
WRITELN(TX,?2.01 Infrastructure Development Costs:
WRITELN(TX,?3.02 Site Prep for Newly Planted freas:
WRITELN(TY,? Site Prep for Replanted freas:
WRITELN{YX,?3. 03 Cost of Seedlings:
WRITELN{TX,*3.04 Pre-Planting Meed Controls’)y

IF VARBL3.TILL = 'Y* THEN

WRITELN(TYX,! Tillage is Practiced. Arnual Cost:
ELSE

¥, VARBLZ. YEAR) ;
Y, VARBL2. DISC: 2,

' VARBLZ, SELL: :2,

*  VARBL2, CHNG: 12,

Y, VARBLI. DEVL: 22,1 #');

', VARBL3, PRP1::2,* %/ha’);
¥ VARBL3. PRP2:32," $/ha’) ;
Y VARBL3.COSY:1:2, $/ha’);

', VARBL3. WEED::2," $/na')

WRITELN(TX,'  Tillage is Not Practiced.fnnual Cost:',VARBL3.WEED::2,® $/ha);

WRITELN{TX,"3. 05 fAnnual Planting Costs:
BRITELNITX);
WRITELN(TX) 5

IF TERM = '¥! THEN
BEGIN
WRITEC'D.K TO CONTINUE 7 (Y/N) ') 4
READLN{NET) ;
IF NET = 'N' THEN
GOTO 100
END 3

(% WRITE OPTION & ¥)

WRITELN{TX, *OPERATION AND MAINTENANCE ACTIVITIES?);
WRITELN(TX,? ")y
WRITELN(TX, *4, 01 Manager Expenses:
IF VARBL4, SAMTI1] = 0.0
THEN
WRITELN(TX, 4,02 No Fertilizer is Applied.')
ELSE
BEGIN

', VARBLY, PLAN: 12, $/ha');

', VARDLA. MNGR::2,' $/ha');

WRITELN(TX, 4,02 Type of Fertilizer : ?,VARBLA.FTYP) ;
WRITELN(TY, " Application Cost '3

FOR I :=1 7O AGE1 DO

WRITELN(TX, 'Seadling Year?,I:4,7:7, VARBL4, BAMT[I1::2,7 Kg/has',

VARBL4, SCST{I1z:2,7 ¥/ha');
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FOR 1 := 1 TO AGER DO

WRITELH(TY, 'Coppice Year *,T:4,7:7,VARBLA, UAMTII1::2,Y Kg/has',
VARPL4, CCSTLI)::2,' $/ha’);

END; (% ELSE LDOP ENDS HERE ¥)

IF TERY = 'Y' THEM
BEGIN
WRITECTD.K 7D CONTINUE 2 {Y/N) ?)
READLN{NET) ;
IF NET = "N' THEN
BOTO 100
END

IF {WTYP=0)

THEN

WRITELN{TX, 4,03 Post-Establishment Weed Control: Nore')
EL5E

WRITELN(TX, 14,03 Post-Establishment Weed Control:')
IF WTYP = 0 THEN GOTD 99
IF WTYP = 2 THEN GOTD 103

WRITELN(TY, ' Hechanical Hethod Labor Cost?,

' Material Cost')s
FOR 1:= 1 70 RGEY do
WRITELN(TY, 'Seadling Year',1:4,”:' MSLA[I)::2," $/ha;’,MGMALID::, $/ha’);
FOR I:= 1 TO AGE2 DO
WRITELN(TY, *Coppice Year *,1:4,":',MCLALI: 12,7 $/hay’ MOMRLID: 2,7 $/ha');
IF WTYP=1 THEN GOTD 99 ;

10:WRITELN(TYX, ' Chemical Bethod foplic. Cost!,
' Chen fmt Chem Cost?);

FOR 1:= § 7D AGE1 DO

WRITELN(TX, "Seedling Year?,1:4,?:' SEED[11:9:2," $/ha*,SST2017:9:2,
' Kg/ha' SHMITI1:9:2," $/Kg*);

FOR I:= 1 TO AGE2 DO

WRITELN(TY, Coppice Year *,1:4,%:',CEEDLI1:9:2," $/ha',C872017:9:8,
! Kg/ha' CHEILIT:9:2,7 $/Kg'};

99;1F TERM = 'Y' THEM
BEGIN
WRITE{*O.K 7O CONTINUE 7 {Y/N} *) 3
TEADLN(NET)
IF NET = "W THEN
GOTh 100
END 3

IF PTYP=p THEN WRITELN(TX,'4,04 Post-Estanlishment Past Control: Nome')
ELSE
WRITELN{TX,*4,04 Post-Establishment Pest Control:’) ;
IF PTYP=0 THEN BOTO 30 ;
IF PTY® = 2 THEN BOTD 20 ;

HRITELW(TYX, "Mechanical Hethod Labor Cost?,
' Material Cost');
FOR I:= { TO AGEL DO
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WRITELN(TY, *Seedling Year?, 1:4,Y:% PELATI)::2, Y $/has?,PEMRIID 12, $/ha’);
FOR I:= 1 70 AGE2 DO

WRITELN{TY, 'Coppice Year',I:4,7:',PCLALID::2," $/ha;® PCMALID::2," $/ha');
IF PTYP=1 THEN BOTO 90 ; '

20:WRITELN(TX, *Chemical Method fpplic. Cost',
! Chem At Chew Cost?);

FOR I := 1 TO RGE1 DD

WRITELN{TX,*Seedling Year® 1:4,':',5EGT[11:9:2," $/ha’,86T3{13:9:2,
! Kg/ha',GHM2T11:9:2, $/Kg');

FOR I:= 1 TO RGEZ DO

WRITELN(TX, "Coppice Year *,1:4,7:',CESTII1:9:2," $/ha',[ET{11:9:2,
! Kg/ha' ,CHMEII1:9:2,7 $/Kg');

90:WRITELN{TX, .05 Environmental Protection Rctivities:');

WRITELN(TX,? 1 VARBL4. ETYP) 3

WRITELN(TX,? Prnual Cost of These Activities: !
VARBL4S. ENVR::2, ' $/ha');

WRITELN(TX,'4.06 Cost of Other Recurring Activities: !
VARBL4. ADDL::2, ' $/ha');

WRITELN(TX);

WRITELN(TX);

(¢ WRITE OPTION 5 #)

WRITELN{TX,"HARVESTING DECISION ACTIVITIES');

HRITELN{TX,? ')s

WRITELN(TX,5.01 Harvesting Costs: ', VRRBLS. HRVS: :2,* $/ha');
WRITELN(TX,'5.02 finn. Harvested Material Transp. Cost:' VRARBLS, TRNP::2," $/M5");
WRITELN(TX,'5.03 Ann, Harvested Material Prep. Cost: ', VARBLS, PREP::2,? $/M8");
IF TERM = *Y' THEN GOTO 100 ;

{# NOW WRITE YERRLY FINANCIAL RESWLTS #)

IF DiMB2 = 0 THEN BOTD 11
IF (MB2 (0 O THEN
BEGIN
§:=1;
WHILE YRSS] O 99 D0
BEBIN
P := YRSIS]
CASE DUMBZ OF
1 @ WRITELN(TX,'NET PRESENT VALUE : %', PVIYRSISI)::2};
2 @ BEBIN
WRITELK{TX,BIOCUT Economic Evaluation Program for Biomass !,
YPlantations ) i
WRITELN(TX)
WRITELW{TX,Dak Ridge National Laboratory ') ;
WRITELN(TX,FINANCIAL RESULTS OF PLANTATION FOR YERR', P:&)

WRITELN(TY,? Yy s
WRITELN(TY) ;

WRITELN(TX,? 1. Land Cost $' LANDIPY::2) 5
WRITELM(TX,? 2. Infrastructure Development Cost 1, DEVLIP) 225
BRITELN(TX,* 3. 5ite Preparation Cost #',5PRRIPI::2) 5

WRITELN(TX,? 4. Pre-Planting Weed Control Cost ', PUCSIR];22) 5
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WRITELN(TX,® 5. Seedling Cost $',5C8T(FY:2)
KRITELN(TX,? 6. Planting Cost $,BLAN[PI:2) 5
WRITELN(TX," 7. Hanagerial Cost $', MOSTIPI: 1)
WRITELM(TX,* 8. Fertilization Cost $' FCBTIF]::2) 5
WRITELN{TX, 9. Post Establishment Heed Control Cost $',MCSTIR)::d);
HRITELW(TA,? 10. Post Establishment Pest Control Cost §',PCSTIPI::2);
MRITELN(TX,* 11. Harvesting Cost $  HESTIRY: 204
WRITELW(TX,? 12. Transportation Cost $', TERTIPI=:2) g
WRITELN(TX,? 13. Special Ongoing Environmertal Cost ' ECETIP1::2);
WRITELN(TX,! 14. Rdditional Cost $',ACSTIPI::2) g
WRITELN(TX,? 15. Total Costs $',C0STIP1:2);
WRITELM(TX," 16, Harvest Hegagrans' ,HARVIPI::2) §
WRITELN(TX,? 17. Income from Harvest $', REWIPI::2)
WRITELN(TX," 18. Current Year Cash Flow $7, (REWLPI~
LOBTIPI) 1:2)

WRITELN(TX,? 19, Net Present Value to Date
WRITELN(TX) 3
WRITELN(TX) 3
END ; (» BEGIN DIMBZ = 2 ENDS HERE #)

END ; (% CASE LOOP ENDS HERE #)

WRITELN 3

WRITELN ;

IF DUMBS () O THEN BLANT ;

Bi1=8+1,

END ; (% WHILE LOOP ENDS HERE #)

END ; (% BEGIN LOOP ENDS HERE %)

{x N0 WRITE THE PROJECT SUMMARY RESLLTS #)

11:IF (YRSIS) = 99) OR (DiMB2=0) THEN

$' WIPL2)

BEBIN
WRITELN;
WRITELNATY, *Project Sumsary ') 3
WRITELN(TY, ! ')
WRITELN{TX, "Discounted Average Cost ', DAVE::2," $/MEGAGRAM);
HRITELN(TX,? Y DAVBL::2,Y $/G17);
(#WRITELM(TX, 'Annualized Average Cost Y, 00VE: 22, $/MEGAGRAN )3 8)
(#WRITELM(TY,’ T AAVEL 222, $/G1) %)

HRITELM(TX, ! Internal Rate of Return
URITELN(TX, *Het Present Value

Y IRR::2, %)

', INIVARBLR, YERRY 122, §1) ;

YRITELN{TYX, ' Berefit /Tost Ratic ',
{PVRVIVARBL2, YEAR]/PVCSIVRRBLE, YEARD) 232} 4
CLASE(TI
END ; (% IF YRSISI=99 LOOP ENDS HERE &)

100:1F TERM = 'Y? THEN CLOSE(TX) ;
TERM 1= "0

END; (» PROCEDURE ENDS HERE )
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{BEREEEEE R R R R )

{* #)
{* PROCEDURE LIST WRITES THE YEARLY FINANCIAL RESLLTS ONLY OM %)
{¥ THE TERMINAL. ¥)
{* ' ¥)

(RS U HE S )
PROCEDURE LIST(P:INTEBER) ;

BEGIN

WRITELN{*BIOCUT Economic Evaluation Program for Biomass ',
‘) ;

WRITELN ;

WRITELN{*Oak Ridge National Laboratory ') ;

WRITELN(*FINANCIAL RESIATS OF PLANTATION FOR YERR', P:4) ;

WRITELN(C ') 3

WRITELN ;

WRITELN(" 1. Land Cost $LANDIPD::2)
WRITELN{G* 2. Infrastructure Development Cost $',DEVLIP];:2);
WRITELN(' 3, Site Preparation Cost $1,SPRPIPY::2);
WRITELN(* &4, Pre-Planting Weed Control Cost $', PMCSIRT:12) 5
WRITELN(* 5, Sesdling Cost $!, 50T ::2) g
WRITELN{' 6. Planting Cost %', PLANIP]: :2) 4
WRITELN{® 7. Managerial Cost $' MCETIPI::2) 5
WRITELN(' 8, Fertilization Cost $,FLSTIPI222)4

WRITELN(® 9, Post Establishwent Weed Control Lost #',WCETIPI::2);
WRITELN(" 10. Post Establishment Pest Control Cost §',PCSTIP1:z:2)4

WRITELN(* 1i. Harvesting Cost $' HOSTIP1::2) 3
WRITELN{® 12. Transportation Cost $,TCSTIRI D) 5
WRITELN(" 13. Special Ongoing Envirormental Cost  4',ECST(PI::2);
WRITELN{' 14. Additionmal Cost # ACETIRI: )
WRITELN{* 19, Total fosts $1,COSTIPI::2) 5
WRITELN(* 16. Harvest Megagrams' ,HARVIP1::2);
WRITELN{' 17. Income from Harvest $'  REW(PI::2);
WRITELN(® 1B. Curvent Year Cash Flow $, (REWIRI~
COBTIP) 2:2) 3
WRITELN{' 19. Net Present Value to Date $1 WM 2) g
WRITELN ;
WRITELN 3

END 5 (% PROCEDURE ENDS HERE )

{FEERE R R R R R R R R )

{# #)
(+ PROCEDURE PLANT REPORTS THE PLANTATION LIFE CYCLE AT THE 3]
{+ TERMINAL AND IN THE OUTPUT FILE. #)
(% ¥)

(!i*!iii**iil**il{i**iii#l*i&lli!i*{ii*iiil*ii!ill*!!*ilii{}l*&ii*)

PROCEDURE PLANT ;
LABEL 11 j

VAR
N, 0, ALOT,P : INTEGER ;

Piantations
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CILT, TEWP? ¢ RERL

BEGIN

MOT := 0§ CULT 2= 0 3

IF (DiRR3=2) OR (IMB3=1) THEN AGSIGN{TY,'CON:');

IF (DIMB3=2) OR (DLRB3=1) THEW REMRITE(TX) j

HRITELM{TY, *DESCRIPTION OF PLANTATION AT END OF YEAR ', YRSIS):2)
WRITELNITY,? ')s

(¢ WRITE OWLY WHEN FULL ANMURL DETRILS ASKED +#)

IF (DUMB3=2) OR (DUMB4=2) THEN
BEGIN
WRITELN(TX,"Plot  Areatha) Stage Age Regagrams Sold');
IF CRSS = 'Y" THEM GOTO 11 ; (= NONCONTINUDUS SCENARIC #)
FOR 0 := 1 TD RBEL DO
FOR N := 1 TO RBE1 DO
1F (PSLYLO, YRSISI, NI {3 0) OR (PCCYID,YRSISI, W] () 0) THEN
BEBIN
TE¥PZ := 0.0 3
IF N=ABE1 THEM
TEMPZ 1= HARVIYRRIS]]
WRITELN(TX,D:2, MMB:10:2," ' STABELYRSI51,01:2,! v, N:2, TENPR::2) 5
PLOT := 9LOT + 1 3
CULT »= QILT + NUMB ;
END 3  (# IF PSCYID,YRSISI NI LOOP ENDS HERE ®)
END (% DUMB3=2 OR DiMB4=2 LOOP ENDS HERE 2)

(EEEER R EBRRE RS EE NONCONTINUDUS SUENARID #Esmiti i iaiet)

11:1F TASS = 'Y* THEN

BEGIN
PLOT 3= 1 ;
LT 1= PRONPT1.PLAN & PROMPT1.AREA * 0,01 ;
IF (DUMB3=2) OR (DUMBA=2) THEN
BEGIN
IF YRSIS) (= AGEL THEN P 3= {
BLSE P := 2

IF YRSIG1 (= RBE!l THEMN O &= VRS([S)
ELSE D := YRGISI - ABE1L ;
WRITELN{TX, PLOT:2, ClA.T:10:2," R A ¥, 0:2, HARVIYRRISI 1120}
END 3 (= IF DUMB3=2 OR DUMB&=2 LOOP ENDS HERE #)
END s (¢ IF CASS = "Y' LOOP ENDS HERE %)

{x NONCONTINUOUS SCERARID EMDS HERE #)

WRITELN(TY, 'Mumber of Separate Plots: YO ROT) S
WRITELM{TY, "Area Under Cultivation: Y ClLTs:2," ha')y
WRITELW(TY, 'Biomass Production: ' HARVIYRSISI) 222, Megagrams') i

WRITELRITY) ;
RITELN(TY) ;
NET := TN
END ; (* PROCEDURE ENDS HERE %)
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(B RS R S E R R )

{# ¥}
{* KAIN PROGROM #)
(% %)

{FE AR R R R R )

BEGIN
{# WRITE THE HERDING #)

FOR I :=1T022 D0

BEGIN
CRSE 1 OF
{ tHRITELN (¥ G ) ¢
22 SWRTTELN () #48HHEEEHHEHEHHEHHH HHHHHHEEHHEE )

4:NRITELN(* EBBBBB 1 80000 cece ] U TYTTITTTTTY ) g
S:WRITELNOB B I o ] t € u ] )
S:MRITELN('B B 1 0 0 C u u T
T:WRITELNC*B B I 0 g ¢ U U ™)
B:HRITELN('B BB I O g C U U m ')
9:WRITELN('B B. 1 0 8 ] U T oY)y
10:WRITELN(*B B 1 0 ¢ C ] ] 1)
1{:WRITELN('B B | S ] £t € u u T )
12:WRITELN(* BBRBBB I 60000 ooec VLR LLEEREH
17:WRITELN{Y ECONOMIC MODEL OF BIOMASS PLANTATIONS )3
182WRITELN(? VERSION 1.0 )3
19:WRITELN(? OAK RIDGE NATIONAL LABORATORY )3
20:WRITELN(? 0AK RIDGE, TENNESSEEE 37831 LB H
OTHERWISE

HRITELN 3

END; (% CASE I OF ENDS HERE %)

END ; (# FOR I :=1 TO 22 LOOP ENDS HERE &)

WRITELN ; KEY := CHR(10) ~

WRITECHIT ANY KEY AND RETURN WHEN READY........');READLN(KEY);
FOR I :=1 102500

WRITELN ;

(¢ INITIRLIZATION #)

WRITELN('WELCOME TO BIOCUT, VERSION 1.0 ' ') ;

WRITELN ;

WRITE{(*DD YOU WANT HELP ? TYPE "HELP™ IF VES ELSE NO :) j
READLN{OPTION)

IF OPTION= YHELP' THEN HELP_ME(OPTION) ;

WRITEC'DPTION? 7) 3

READLN (OPTION) ;

TERM ='W

NET = 'W' ; CABS 1= "N

{# READ OPTION TILL YOU WANT TD ST0P %)

WHILE NOT (OPTIONC1Y = 'N') DO
BEBIN
CASE OPTIONL1] OF
*H' & HELP_ME{DPTION) 3
'S : BEBIN
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WRITELN(*GIVE THE NAML 0OF FILE WHERE TO 5T THISY,
' SCEMARIO, e.g. ABC.DATY)
READLN(INPUT FILE) 3
ASSIEN(OUTRUT FILE, INPUT FILE) ;
REWRTTE (QUTRUT FILE) 3
VRITELW{(OUTRIT_FILE, PROMPTL, PURE, PROMPTI. TILL, PROKPTS, FTYR,
PROMPT4, ETYD, TITLE, PROMPT 1. ARER, PROMPTL. PLAN,
PROMPT 1, COS2, PROMPT 1. COS1, PROMPT, RESEL., PROMPTL, CLER,
PROMPT1. YLD1, PROMPT 1. YLD2, PROMPT. ENGY, PROMET1, NUNE,
PROMPTZ, YEAR, PRONPTZ, DISC, PROMPT2, SELL, PROMET2. CHNG,
PROMPT3, DEVL., PRONPT3, PRP1, PROMPT3, PRI, FROMPTI, COST, PROWPTSI. WEED,
PROMITI, PLAN, PROMPT4, MNGR, PROMPT 4, ENVR, PROMPT4. ADDL,
PROMPTS, HRVS, PRONPTS, TRMP, PROMPTS. PRED, AGE1, ABER, WTYD, PTYP) ;
FORI =1 7015 DO
WRITELM(OUTOUT FILE, PROMPT1. SCHDLT3, SEEDLI], B5T2L11, BHMLLT],
CEEDL13,CSTALI1, CHML L1, SESTCI1, 5573111, SHMRL1), CESTLI],

T301), 02000 )

FORI::=1T035 DO
WRITELN(DUTPUT_FILE,MCLALIY, MSLACID, MORALT], MSHALID, PCLALTD,
PSLALII, PCALTI, PSMALIY, PROMPTA, ST [13, PROMPTS, SCSTLI],

PROMPTA, CAHTLI1, PROMPTS, CCSTCIY) 3
CLOSELQUTRUT FILE)
BN 5

'8' : BEGIN

WRITELN(*GIVE THE NAME OF YOUR BRSECRSE SCENARID FILE?,
' e.g. RRC.DAT') ;

READLN(INPUT FILE) ;
PSSIEN(TEMP_FILE, INPUT FILE) ;
RESET(TERD _FILE)
READLN{TEMP FILE, PROMPTL, PURC, PROMPT3, TILL, PROMATA, FTYR,
PROMPT4, ETYP, TITLE, PROMPT1.AREA, PROMPT 1, PLAN, PROMET1, COS2,
PROWPT 1, COS1, PROMPT 1. RESEL, PROMPT1. CLEA,
PROMPT1, YLD, PROMPTL. YLD2, PROMFTL, ENGY, PROMPT{, NUMB,
PROMPT2, YEAR, PROMPT2. DISC, PROMPT2, SELL, PROMPT2. CHNG,
PROMPT3, DEVL, PROMPT3, PRP1, PRONPT3, PRPZ, PROMPT3. COST, PROMPT3, WEED,
PROMOTZ, L, DROMPTS, WNGR, PROMPT4, ENVR, PROMPTA, ADDL,
PROMPTS. HRVS, PRONPTS, TRHP, PROMPTS, PREP, ABE , ABER, WTYD, PTYM) ;
FORI := 1 TO 15 DO
READLK (TEWP FILE, PROMETI. SCHDL1], SFEDL11,G6TRLIY, SHMILIY,
CEED[13,C8Tel13, CH1T1), SERTIIL, SRT30T1, SRl Y], CESTIN],
L7313, Ch2l1 )
FORTI :=1T7035 DD
READLN{TENP_FILE, ¥CLALT), MSLALT], MOMALIT, HSHALI, POLALTI,
PSLALTY, PCHATIY, PEMALT], PROMPTA, BAMT 1], PROMDTA, SCSTIIY,
PROMPT4, COMTII, PROMPTA, COSTIID)
CLOSE(TEWP_FILE) 3
(=

'R* « BESIN
(¥ RISK DPTIDN #)

IF (DRTIOHIZY = '17) RND (OPTIONIAI="K') THEN
RISK (OROMPT)
ELSE (& RN DPTION #)
BEGIM
HRITE( IS THIS O NOKCONTIMUDUS GCENARIO ? (Y/N)?) ;READLN(LCAGS) ;
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COMPUT (PROMPT1, PRONPT2, PRONPT3, PRONPT4, PRIMATS) 5
t+ GIVE THE DETAIL AT WHICH RESILTS ARE DESIRED #

WRITELN{(*AT WHAT DETAIL FINANCIAL RESLLTS BE REPORTED');
WRITELN(*AT THE TERMINAL 7*) ;
WRITELN ;
WRITELN{' 0 - FINAL SUMMARY RESULTS ONLY ') ;
WRITELN(® 1 - ANNUAL SUMMARY ') ;
WRITELM(' 2 - FULL ANNUAL DETAILS ') ;
WRITE(* TYPE IN NUMBER : *); READLN(DUMBD) ;
WRITELN{*AT WHAT DETAIL SHOULD THE PLANTATION LIFE CYCLE BE');
WRITELN{* REPORTED AT THE TERMINAL 7 *);
WRITELN;
WRITELN{® © - NOT AT ALL")
WRITELN(' 1 - ANNUAL SUMMARY?);
WRITELN(' 2 - FULL ANNUAL DETRILS');
WRITE(*TYPE IN NUMBER : '); RERDLN(DLMB3);
IF QUT_PUT = 'Y THEN
BEGIN
WRITELN(*AT WHAT DETAIL FINANCIAL RESULTS BE REPORTED');
WRITELN(* IN THE QUTRUT FILE ?*) ;
WRITELN(* 0 - FINAL SUMMARY RESULTS DMLY *);
WRITELN(' 1 - ANNUAL SUMMARY ');
WRITELN(' 2 - FULL ANNUAL DETAILS ")
WRITE(*TYPE IN NUMBER : ') ;READLN(DUMBR);
WRITELN{*AT WHAT DETAIL SHOULD THE PLANTATION LIFE CYCLE BE");
WRITELN(® REPORTED IN THE DUTRUT FILE )3
WRITELN;
WRITELN(® 0 ~ NOT AT ALL")
WRITELN(' 1 - ANNUAL SUMMARY');
WRITELN(' 2 - FULL ANNUAL DETAILS');
WRITE('TYPE IN NUMBER : *); READLN(DUMBA)
END (¥ QUTRUT = ¥ LODP ENDS HERE
ELSE
DUNB2 3= 0 ¢

{# GET THE YEAR FOR WHICH THE RESULY IS DESIRED #)

IF (DUMB1 () 0) OR (DUMB2 0 0) DR{MUMB3 ()0} OR(DUMBS()0) THEN
BEGIN
NRITE{?WHICH YEARS 7 #% END MITH 99 #% : ") § 1= 0 3
WHILE YRSISY O 99 DD
BEGIN
§:=5+1;
READ{YRSIS])
END 3
READLN
END ; (% IF DUMB1 O 0 ......... LOOP ENDS HERE #)

{¢ WRITE THE YEARLY RESIATS ®)
IF {DUMBL { O) DR (DUMBI & O) THEN

BEBIN
Se=13; NET z=1'Y 5



50

WHILE YRSISI (0 39 IO
BEGIN
(% PLANYATION LIFE CYCLE ¥)
IF (DRWER & 0) MMD T = 'Y) THEN PLANT ;
IF (Di#B3=2) OR (DUMB3=1) THEM CLOSE(T) j
CASE DUMB: OF
1 @ WRITELWN('MET PRESENT VALUE : &' PV(YRS[E11::2);
2 : BEGIN
IF S =1 THEN LISTOYRSIID)
ELSt
BEBIN
WRITE O, K TO CONTINUE 7 (Y/N) *)y
READLMINET) §
IF NET = 'Y THER LIST{YRSISH
ELSE
BOTO 1t
END 5 (® ELSE BEGIN LOOP ENDS HERE #)
END 3 (2 BEGIN LDOP ENDS HERE #)
OTHERMISE WRITELN ;
END 5 (¢ CASC OPTION ENDS HERE #)
§i=5+1;
WRITEC'O.K TO CONTINUE 7 (Y/N) *);RERDLN(HET);
END ; (¥ WHILE LDOP ENDS HERE #)
END ; (% IF DiMB1 {} O LOOP ENDS HERE ¥
DUMB3 := 0 ;

{# WRITE PROJECT SUMMARY RESULTS ¥

IF (YRSISI = 920 OR (DiMBL = 0) THEN

BEGIN

WRITELN{* Project Susmary s
WRITELN(? )3
WRITELN(*Discounted Pverage Cost ', DAVG: 2, $/MEGAGRAM' );
WRITELN(® ', DVEL::2,Y $/BT7);
(#WRITELN(" Annwal ized fiverage Cost Y AVG: 22,0 $/MEGRGRANM') )
(#URITELN ¢ Y, AOVELsi2,) $/BJ°) ;1)
WRITELM(® Internal Rate of Return Y, IRR::2, %)
WRITELN("Net Present Value ', PVIPROMPTE. YEARY::2,Y )3
WRITELM(*Benefit/Cost Ratio ',

{PVRVIPROMET2, YEARY/PVCSIPROMPYZ. YEARD) 1:2)

CABS 1= "N g
END

(¢ WRITING OUT TO THE DUTPUT FILE ¥)

1:0F QUT_PUT = 'Y THEW
PRINT(TERM_FILE, PROMPT{, PRONPT2, PROMPTS, PROMATS, DROMITY) ;
ZND ;3 (% ELSE RUM OPTION LOOD ENDS HERE #)
END
'L : BEGIM
TERE 1= 'Y"
LIST_FILE == "LIST g
PRINT(L157_FILE, PROMPT, PROMET, PROMPTS, PROMIATS, PROMPTS)
END ;
'z BEGIN
HRITELNCNAME OF FILE 10 RECEIVC CUTRUT FILE, =.g. PBC.OUT:'):
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READLN(TERM_FILE) ;

WUT_PUT &= 'Y
END ;
T : BEGIN
WRITELN('GIVE THE NAME, DESCRIPTION OF YOUR SCENARID,®,
Y MAXIMUM OF 20 CHARACTERS :*) ;
WRITELN 3
READLN(TITLE)
END 3
1Y : OPTION (PROMPTY, OPTION) ;
12% : OPTIONS (PROMPT2, OPTION) ;
'3 : OPTIONZ(PROMATZ, OPTION)
*4Y : DPTIDN4 (PROMPT4, DPTION, AGEL, ABE2) ;
5! : OPTIONS (PROMPTS, OPTION) ;

OTHERWISE
WRITELN(? s65ERROR®S% INVALID DPTION wssssssess’)
END ; (% CASE DPTION ENDS #)

WRITELN ;

WRITE{'OPTION? ')

RERDLN(DBRTION)

IF OPTION = 'STOP THEN
BEGIN
WRITE{'DID YOU WANT TO SAVE THIS SCENARIO BEFORE SIBNING DFF 70,

' {Y/W) ') ; RERDLN(DPTIDNIID)

IF OPTIONCIT = °Y" THEN OPTION 1= 'SAVE' ;
END §

END ¢ (% WHILE NOT LOOP ENDS #)

END . (= MAIN PROGRAM ENDS HERE #)

{FEHHHHREEF DR HHHHHHH R RSO R R )

{REEEHE R E R R R R R R R R R R R )

{* ¥ HE R R L] * % I #)
(% r EE * r % * * % L] +)
{* ¥ % ¥ L 4 ¥ L ® ¥ REEE ¥)
(% ¥ & * ¥ ¥ ¥ * @ % * #)
{% ¥ ¥ AR FEEHE HEEE L MR %)

(R O A S )
{RRE RO R R R R R R R )
{® ¥)
{# MODULE DNE WHICH IS CRLLED HELP. PAS CONTAINS ALL PROCEDURES #)
{#+ FOR THE VARIOUS OPTIONS AND ALSD CONTRINS RISK PROCEDURE  #)
(s %)
{F SRS R R )
(FEHE R R S N R R )

MODULE DNE [PUBLICI ;
(+ DECLARATION OF VARIABLES  #)
TYPE

REAL = REALS ;
TYPE CHARC = PACKED ARRAY [1..4] DF CHAR 3



BTRUC! = RECURD

RESEL :REAL
SCHD :ARRAY [1..15) OF REAL

CLEA
YLIt
yLoe
ENGY
NUMB

STRUC2 = RECOAD

YERR

DISC

SELL

CHNG
END ;

STRUC3 = RECORD

DEW.
PRPL
PRP2
CosT
WEED
TILL
U
END 3

STRUCS = RECORD

MNER
FTyp
Somy
5087
CanT
CesY
ETYP
ENVR
ADDL
e

STRUCS = RECORD

HRVS

TRNP

PRED
END ;

JREAL
tREAL
REQL
$REAL
: INTEGER

e e s e

1 INTEGER
1 REAL

s PEAL

: REAL

: REAL
: REAL
: REAL
: REAL
1 REAL 3
: CHAR
» REAL

1REAL 3

1PACKED ARRAY {1..201 OF CHAR

:ARRAY [1.,351 OF REAL
+ARRAY [1..35] OF REAL
1ARRAY [1..35] OF REAL
1ARRAY [1.,351 OF REAL

:PACKED ARRAY [1..201 OF CHAR

sREAL 3
sREQL

¢ REAL ;
» RERL g
1 RERL

PASS = ARRAY [1..33) OF REAL ;
pAS: = ARRAY [1..15) IF REAL ;

CAL = DACKED ARRAY [0..35) OF REAL

(x 0PTION 1 ®)

(# OPTION 2 &)

{# OPTION 2 &)

(x OPTION 4 ¥)

x
]
.
*

]
3
s
k]
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(# OPTION 5 ®)
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VAR ({EXTERN] (¥ VARIOUS COSTS ¥

LAND : CAL ; (* LAND CDST #)

DEVL : CAL ; (% INFRASTRUCTURE DEVELOPMENT COST ®)
SPRP : CAL ; (# SITE PREPARATION COST #)

PHCS ¢ CAL ; {(* PRE-PLANTING WEED CONTRX. COST ®)
PLAN : CAL ; {* PLANTING COST #)

MCST : CAL 3 (% MANAGERIAL COST #)

FCAT : CAL § (# FERTILIZATION COST

HCST 3 CAL ; (# POST ESTABLISHMENT WEED CONTROL COST #)
BLST 3 CAL ; (% SEEDLING COST #)

PCST : CAL ; (¢ POST ESTRBLISHMENT PEST CONTROL COST #)
ACST ¢ CAL ; (# RDDITIONAL COST #

HCST : CAL ; (% HARVESTING COST #)

ECST = CAL ; {» SPECIAL DNGOING ENVIRORMENTAL COSTS #)
TCST z CAL ; (% TRANSPORTRTION COST #)

REW : CRL ; (& TOTRL REVENLE #)

W : DAL ; (¢ PRESENT VALLE #)

VAR {EXTERN]
SEED, 5572, SHM1, CEED, CST2, CHM1, GEST, S8T3, SHM2,
CEST,CST3,CHMZ: PASY ‘

VAR [EXTERN]
MCLA, MSLA, NOMA, NSHA, PCLA, PSLA, PCHA, RSMA: PASS §

VAR [EXTERN]
PGE1, ABE2, WTYP, BTYP : INTEGER §

PROCEDURE 0P43_44 (VAR A4, B4, C4, D4, E4, F4:PAS1; VAR G4, H4, 14, J4:PASS;
8,8,C: INTEGER) ; FORWRRD ;

{FHEEHHE R R R R R )

(* *)
{¢# PROCEDURE HELP LISTS THE VARIOUS OPTIONS AVAILABLE . *)
{* *)

(iﬂmmmm)

PROCEDURE HELP_ME(OPTION : CHARC ) 3

LABEL
10,20, 30, 40,50, 60,99 ;

VAR
I, HELL @ INTEGER ;
OK : CHAR ;
BEGIN
IF OPTION O 'HELP
THEN
BEGIN
WRITELN{ 3% ERRDR s#x¢ INVALID DPTION ###8’) ;
6070 99
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WRITELR{*WHICH LIST OF OPTIONS SHOULD BE DISPLAYED %)
WRITELM{®> O~PROGRAM OPERATING COMMANDS ') ;
WRITELN(® 1-PLANTATION SCENARID OPTIONS ) ;
WRITELN(* 2-FINANCIAL/ECONOMIC OPTIONS ')
KRITELN(® 3-PLANTATION ESTABLISHMENT DPTIONS *)
WRITELN(' &-DPERATION AND MAINTENANCE OPTIONS ?) ;
WRITELM{' S-HARVESTING DECISION DPTIONS ) ;
WRITELN(' &~ALL OF THE QBOVE ') 3
WRITE( 7 Y)
READUN(HELL)
CASE HELL OF
0 : 6070 10 ;
13 6070 20 ;
2 : BOI0 30 ;
3 3 G070 40 5
4 ¢ 601D 30 ¢
5 : GOTD 60 ;
& : BOTO 10
OTHERWIEE
WRITELM (* #5ERROR=+INVAL ID CHOICE-—-RETURNING' ,
' 70 OPTION REGUEST MODE')
END 5 {® CRSE ENDS »)

END ; (% ELSE BEGIN LOOP ENDS HERE #)

(& DIFFERENT ORTIDNS START HERE #)

10 : BEGIN
WRITELN{(® PROGRAM OPERATING COMMANDS ')
WRITELN(G? '});

WRITELNCHELP  TYPE OUT THIS HELP MESSAGE ');
WRITELN('STOP  END EXECUTION OF THIS PROGRAM ')j
WRITELNO'RUN  EXECUTE THE CURRENTLY SPECIFIED FILE *);
WRITELN('SAVE  SAVE THE CURRENT SCENARID PS A BASECASE FILE *)j
WRITELNC'GET  RETRIEVE AN EXISTING BASECASE SCENARIO FILE ') 3
WRITELN('LIST  LIST THE CURRENT SCENARID DN TERMINAL ') ;
WRITELN(* QUTPUT OPEN @ FILE TO RECEIVE PRINTOUT ') ;
WRITELRO'TITLE GIVE THE TITLE TD CURRENT SCENARID ) ;
WRITELN('RISK DO THE RIBK ANALYSIS ") ;
WRITELN ;
IF HELL = 6 THEN WRITE('D.K TO CONTIMUE 7 {Y/N) ') 3
IF HELL = 6 THEN RERDLN(DI) ;
IF (HELL O B) OR (DK O 'Y') THEN GOTO 99

END ; (# LABEL 10 LOOP ENDS HERE #)

20 ¢ BEGIM
WRITELN (' PLANTATION SCENARID OPTIONS V)3
WRITELN(? ');

WRITELN(*1.01  TOTAL LAND AREA OF PLANTATION *);
WRITELN('1.02  TOTAL PLANTED PORTION OF PLANTATION '};
WRITELN{?1,03  LAND PURCHASE OR LEASE, AND CDST *);
WRITELN(*1.04  PLANTATION HARVESTING PERIOD') ;
WRITELN('1,05  BIDMASS YIELD FOR SEEDLING AND COPPICE *);
WRITELN{'1,06  ENERBY CONTENT OF BIOMASS *);
WRITELN('1.07  MUMBER OF COPPICE CYCLES BEFORE RETUAN TOY,
YSEETLING PLANTING ') ;
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NRITELN ;
IF HELL = & THEN WRITECD.K 7D CONTIME 7 {(Y/N) ¥) ;
IF HELL = b THEN RERDLN{DK) 3
IF (HELL (1 6) OR (DK O *Y'} THEN BOTD 99
END 3 (® LRBEL 20 LODP ENDS HERE #)

30 + BEGIN

WRITELN(' FINANCIAL/ECONDNIC OPTIONS ')

WRITELN{" I
WRITELN('2,01  LAST YEAR OF EVALUATION PERIOD *) 3
WRITELN('2,02  DISCOUNT RATE !} ;

WRITELN{*2.03  EXPECTED REAL SELLING PRICE OF PLANTATION ')

WRITELN{Y OUTPUTS *) 4
WRITELN 3
IF HELL = & THEN WRITE('0.K YO CONTINUE ? (Y/N) *)
IF HELL = & THEN READLN(OK) ;
IF (HELL € &) OR (DK O 'Y') THEN GDTO 99
END ; (% LABEL 30 ENDS HERE #)

50 : BEBIN

WRITELN(’ PLANTATION ESTABLISHMENT DPTIONS *);
WRITELN(® "y
WRITELN{'3.01  INFRASTRUCTURE DEVELOPMENT COSTS *) ;
WRITELN(*3.02  SITE PREPRRATION COST *) ;
WRITELN('3,03  SEEDLING COST *) 3
WRITELN('3.04  PRE-PLANTING WEED CONTROL COST *) ;
WRITELN('3.05  PLANTING COSTS *)

WRITELN ;
IF HELL = & THEN WRITE(*0.K TO CONTINE ? (Y/N} *) 3
IF HELL = 6 THEN READLN{DK) ;
IF (HELL ¢ 6) OR (OK © '¥') THEN BOTO 99
END 3 (s LABEL 30 LOGP ENDS HERE #)

50 : BEGIN

NRITELN(*OPERATION AND MAINTENARCE OPTIONS ')
WRITELN( ')
WRITELN{*4.01  MANAGERIAL EXPENSES ') 3
WRITELN{"4.02  FERTILIZER APPLICATION AND COST ') ;
WRITELN('4.03  POST-ESTABLISHMENT WEED CONTROL AND COST *)
WRITELN{*4.04  POST-ESTABLIGHWENT PEST CONTROL AND COBY °) ;

= aa

WRITELW{*4.00  ONBOING ENVIRDNWENTAL PROTECTION ACTIVITIES ’) 3

WRITELN(*4,06  OTHER RECURRING COSTS ') ;
WRITELN ;
IF HELL = 6 THEN WRITEC'D.K TO CONTINUE 7 (Y/N) ) §
1F HELL = 6 THEN READLN(DK) ;
IF (HELL © 6) OR 40K ¢ 'Y'} THEN GOTD 99
END ; (% LABEL 40 LOOP ENDS HERE #)

60 : BEBIN

WRITELN(*HARVESTING DECISION OPTIONS *)
WRITELN(? "
WRITELN{*5.0f  HARVEST LABOR LOSTS ') 3

WRITELN(*5.02  COST OF HARVESTED MATERIAL TRANSPORT TO ') 3
BRITELN{ COLLECTION SITE ')

WRITELN{*5.03  COST OF BIOMASS WATERIAL PREPARATION {E.G. ')y

i
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WRITELN(® CRIPPING CUTTING) ) 3
MRITELN ;
END 3 (% LABEL 50 LOOP ENDS HEFE #)
99: END ; (% PROCEDURE ENDS HERE #)

{F R EE R E RN )

(% )
(¢ PROCEDURE OPTION! READS THE DATA FOR PLANTATION SCENARIO  #)
{+ OPTIDNS. )
(2 *)

(FEE RS R )

PROCEDURE OPTIONI (VAR VARBL1: STRUCI 5 OPTION :CHARC) (PUBLICIs

LABEL 99 ;
VAR
1 :INTEGER ; TEMP : REAL ;

BEGIN

IF (OPTIONI2) O '.") AND {DPTIONC3] O '0Y)
THEN
BERIN
WRITELN(! #9ERRORERE INVALID OPTION #38%) ;
6070 B
END
ELSE
BEBIN
CASE OPTIONC4) OF
V1':BEGIN  (x OPTION 1.01 #)
WRITELN( SPECIFY THE TOTAL LAND AREA OF THE PLANTATION'):
WRITE(* (IN HECTARES) : ') ; READLN(WARBL1.AREA) ;
END 3
2% :BEGIN (¢ OPTION 1.02 #)
WRITELN{*SPECIFY THE PERCENTRGE OF THE TOTAL LAND RREA') ;
WRITE(' DEVOTED TO BIOMASS: ') 3 READLN(VARBLI.PLAN)
B 5
*3' sBEGIN {% OPTION 1,03 #)
WRITE('1S THE LAWD PURCHASED OR LEASED ? (P/L) M);
READLN (VARBL L. PURC) 3
IF (VARBLI.PURC = "P*) THEN (# LAND IS PURCHASED %)
BEGIN
WRITE('SPECIFY THE COST PER HECTARE: $7);
READLN{YARBL 1,COS1) 3
WRITE("SPECIFY THE RESALE VALLE PER HECTARE : $7) ;
READLN(VARBL 1. RESEL)
END (% IF VARBLI.PURC='P' LODP ENDS HERE #)
ELSE
BEGIN {# LAND 15 LERSED #)
WRITE('SRECIFY THE INITIAL YEPAR RENTAL COST RER *,
VHECTARE :%') 3
READLN (WRRBL 1, 00S2) 5
WRITELN{'SPECIFY TME COST ESCALATION FACTOR(ING,
! REAL UNINFLATED TERMS 1)
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WRITE('AS R PERCENTAGE CHANGE IN 1,
¥ ANMUR RENT:$') ; READLN{VARBLI,CLER)
END ; (# ELSE VARBL), PURC=*P* LODP ENDS HERE #)

(& IF LAND 15 PURCHASED, GIVE THE LAND ACRUISITION SCHEDILE #)
IF VRARBLI.PURC = P9
THEN
BEGIN
TENP 1= 0.0 §
WRITELN(* INDICATE THE LPAND ACOUISITION SCHEDULE :');
FOR I 3=17015D0
BEGIN
WRITEC YEAR®, 1:3,* :*) ; READLN(VARBLL. SCHDLIN)
TEWP := TEMP + VARBL1.SCHDLID g
IF (ABS{100-TEMP) ( 0,001 )} THEN 607D 93
END 3 (% DO LODP ENDS HERE #)
END ; (# ACOUISITION LOOP ENDS HERE #)
END §
141 1BEGIN {(# DPTION 1.04 %)
WRITE{'SPECIFY THE PLANTATION WARVESTING ABE: ') ;
RERDLM(RBEL) 4
(# SINCE SEEDLING GROWING PERIOD IS EGUN. TO COPPICE
GROWING PERICD #)
fGE2 = fGE1
END ;
Y5 :BEGIN (& O0PTION 1.05 #)
WRITELN{*SPECIFY THE PROJECTED BIOMABS YIELD FOR Y,
' SEEDLING'} ;3
WRITE(' IN MEGAGRAMS PER HECTRRE : ) ;RERDLN(VARBL1.YLD1) ;
WRITELN{*SPECIFY THE PROJECTED BIOMASS YIELD FOR COPPICE');
WRITE(® N MEGRGRANS PER HECTARE : ') jREADLN(VARBLI.YLD2);
END §
Y6 1BEGIN (x OPTION 1,06 #)
WRITELN{"WHAT IS THE ENERSY CONTENT OF THE BIOMASS V) ;
WRITE{* IN BIGRJOULES PER MEGAGRAM 7 *) :READUN(VARBL1.ENBY)
END ;
*7 1BEGIN {s COPTION 1.O7 #
WRITE{*SPECIFY THE NUMBER OF COPPICE HARVESTS: ');
READLN (VARBL 1. NLIWEB)
END ;
OTHERWISE
NRITELN{? ¥s5ERROR®#s INVALID DPTION #4#') ;
END ; (+ CRSE OPTION ENDS #)
98:END ; (# ELSE LODP ENDS HERE #)

END ; (= PROCEDURE ENDS HERE #)

(R SR R R S R )

(% ¥)
{+ PROCEDURE OPTIONZ READS THE DATR FOR FINANCIAL/ECONDMIC *)
{& (OPTIONS . #}
(* #)

{EFEHEF R R R R R )

PROCEDURE OPTIONZ (VAR VARBLZ:STRULZ 3 UPTION:CHARC) 3
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LRBEL 99 ;
BEGIN

IF (OPTIONI21 O '.7) AND (OPTIONI3I ) '0") THEN
BEGIN
WRITELN{! ##¢ERROR®+#% INVALID OPTION #s2')
8070 99
END
ELSE
BEGIN
CASE OPTIONIS] OF
*1Y : BEGIN (+ OPTION 2.01 ®)
VARBL2. YEAR := 0
WHILE (VARBLR2. YEARY35) OR (VARBLZ. YERR=() DG
BEGIN
WRITE (*SRECIFY THE LAST YEAR IN THE EVALURTION 7,
YPERIUD :') ; RERADLN(VARELZ,YERR) 3
IF VARBLZ. YEAR) 35 THEN
WRITELN(* ###THE LAST YEAR IN EVALURTION PERIODY,
T CPN BE ND GREATER THAN 35 #ax')
END ; (& WHILE LODP ENDS HERE ®)
END 3
121 3 BERIN (¢ OPTIDN 2.02 ®)
WRITE ("SPECIFY THE ANNURL DISCOUNT RATE (X) @ %) 4
READLN (VARBL2. DISC)
EMD ;
13 ; BEBIN (¢ DPTIIN 2.03 ®)
WRITELN{*SPECIFY THE INITIAL EXPECTED REAL SELLING',
' PRICE FOR)
WRITELN{ PROJECT QUTRUTS, (I.E. THE PRICE AT THE °,
YSTART OF THE FIRST HARVEST)')
WRITE{'DOLLARS PER DRY WEGRGRAM :47) ; READLN(VARBLE.BELL)
WRITELN('SPECIFY THE ANNURL REAL PERCENTRBE CHANBGE IN')j
WRITE{' EXPECTED SELLING PRICE : 7) jREADLN{VARBLZ. ChNE)
END
OTHERWISE
WRITELMN{® +#3ERRDRx«¢ INVALID OPTION ##e') §
END j (% CRSE DPTION EMDS #)
99: END ; (# ELSE LDDP ENDS HERE ®)

END ; (% PROCEDURE ERNDS HERE #)

(}Mi*%ﬂiﬂﬂ*ﬂiHH!!*HH*H**!‘*{**i**f****ﬂ**ﬂilﬂﬂ***)

(% *)
(# PROCEDURE DPTIONZ READS THE DATA FOR PLANTATION ESTABLISHMENT &)
{+ OPTIONS. Y}
(z *)

(R HH R O R R S Y)
PROCEDURE OPTIONZ{VAR VARBL3:STRULS ;DPTION:CHARL) ;
LABEL 99 ;

BEGIR
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IF (OPTIONL2I ) 7.') AND {OPTIONL33 ¢) '0') THEN
BEGIN
WRITELN (? s+4ERROR*##INVALID OPTION®##Y) ;
8070 99
END
ELSE
BEGIN
CASE OPTIONI4) OF
0 ; BEGIN (% OPTION 3.01 #
WRITESPECIFY THE INFRASTRUCTURE DEVELOPMENT COSTS :67);
READLN{VARBL 3. DEVL)
END §
12 BEBIN (® OPTION 3.08 ®
WRITE(*SPECIFY THE SITE PREPARATION LOST PER WECTARE: ');
READLN{VRARBL3. PRA1) ;
WRITELN(*SPECIFY SITE PREPARATION COST JER HECTARE FORY,
' ARERS')
WRITE (" RETURNING TO SEEDLING AFTER A PREVIOUS HRRVEST :8);
READLN(VARBL3. PRP2)
B
13 ; BEGIN (¢ OOTION 3.03 #)
WRITE(*SPECIFY THE SEEDLING OR CUTTING COST PER HECTARE : %),
READLN{VARBL 3. COST)
END ;
"4 ; BEBIN  (* OPTION 3.04 ®
VARBL3. TILL 3= *Y' 3 (* THIS VARIABLE NOT IN OPERATION #)
WRITELN('SPECIFY THE COST OF PRE-PLANTING WEED °,
YCONTROL®)
WRITE{(*PER HECTARE :
READLN (VARBL3, WEED)
END ¢
'5' : BEBIN (¢ OPTION 3.05 %)
WRITE(*SPECIFY THE PLANTING COSTS PER HELTARE: $')
READLN(VARBL3. PLAN) :
END ;
DTHERWISE
WRITELN (* #+SERRORE#+ INVALID OPTION®H') ;
END ; (# CRSE DPTION ENDS #)
99: END ; (% ELSE LDDP ENDS HERE ®

$) ;0

END 5 (+ PROCEDURE ENDS HERE #)

(FHEHHEE F R R R SR O R R R R )

(¥ )
{# PROCEDURE DPTION4 READS THE DATA FOR OPCRATION AND MAINTENANCER)
{#+ DATIDNS. *}
{ ¥}

(R R EH )
PROCEDURE OPTION& (VAR VARBL4:STRUC4 ; OPTION:CHARC ; AG11,AG12:INTEGER);
LABEL 99 ;

VAR DUMMY : CHAR ;
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1 : INVEGER ;

BEGIN
IF (OPTIONL2] € '.') RND (OPTIONIZD O Y0°)
THEN
BEGIN
WRITELNC wx2ERRORs=e INVALID OPTION »ed')
6070 39
END
ELSE
BEGIN
CASE OPTIONDA) OF
Y1 :BEEIN (= OPTIIN 4.01 #)
WRITELN{'SPECIFY NORMAL MARRBERTAL EXPENSES PER HECTARE')
WRITE(*DURING A GROWING YEAR: ¢") ; RERDLN{VARBLA. MNGR)
END ;
Y27 :BEBIN (¢ OPTIDW 4,02 ¥)
WRITE (*WILL AMY FERTILIZER BE APPLIED ? (Y/NM'} ;

READLN (DUMMY)
IF DUMMY = 'N' THEN (¥ IF FERTILIZER NOT ADPLIED &
BEBIN

FOR 1 := 1 7O AGE2 DD

BEGIN

VARBL4,CANTLI] = 0.0 § VARBL4,CCSTLID = 0.0 ;

END ;

FOR [ := 1 TO ABE1 DO

BESIN

VARBLA, SAMTLI := 0,0 j VARBLA,BCSTIII := 0.0

END 5

END (¢ IF FERTLIZER NOT APPLIED LOOP ENDS HERE )
ELSE

BEGIN (¢ FERTILIZER IS APPLIED #)
WRITELN{'SPECIFY THE TYPE OF FERTILIZER APPLIED (N,P,K):');
READLN (VARBLA. FTYP)

WRITELM{YSBECIFY THE AMDUNT (IN KILOGRAMS PER »ECTARE) OF FERTILIZER') 3
WRITELN('APOLIED IN O EACH YEPR : ")
{* SEEDLING CYLLE ¥)

FOR 1 :=1 TO AG1L DO

BEGIN

WRITE(®  YEAR®,1:3,7 OF SEEDLING CYCLE:");
READLM (VOREL 4. STLID)

END »

L]
WRITELM{'SPECIFY THE APPLICATION CUDST BER MECTARE:®);
FOR I := 1 TO AGL1 DD

BEGIN

WRITEC®  YEAR',I:3,' OF SEEDLING CYCLE:');
READLM (VARBL&, SCSTLIT)

B

{x FOR COPPICE CYDLE ®)

WRITELN ;
WRITELN(BPECIFY THE MMOUNT (IN KILOGRAMS PER MECTORE) OF FERTILIZER') ;

1
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WRITELN("APPLIED IN EACH YEAR ) ;
FOR I s= { TO AG12 DO
BEGIN
BRITEC"  YEAR',1:3,' OF COPRICE CYOLE:") ;
READLN (VARBLS. CAMTLIN)
END ;
WRITELN ("SPECIFY THE ARPLICATION COST PER WECTARE:');
FOR T :=1 10 ABI2 DO

BEGIN

WRITE(C*  YEAR',1:3,° OF COPPICE CYCLE:')
READLN{VARBL 4. CCSTI11)

END

END (¢ ELSE LDOP ENDS HERE #)
END ; (# CRSE DPTIDN '2° ENDS HERE #)

V3T :BEGIN  (* OPTION 4.03 +#)
WRITELN{ISPECIFY THE TYPE OF POST ESTABLISHMENT WEED CONTROL:');

WRITELN(? O - NDNE ')

WRITELN{? 1 - MECHANICAL BETHOD)

WRITELN(? 2 ~ CHEMICAL METHOD')

WRITELN({" 3 - BOTH MECHANICAL AND CHEMICAL METHODS?);
WRITELN ;

WRITEC'TYPE IN NUMBER OF CHOICE : *);RERADLN(WTYP);
IF {WTYP(D) AND (WTYP}J) THEN
WRITELN( ###INVALID RESPONSE®##, TYPE "4,03* AGAIN')
ELSE
BEBIN
IF WTYP = ¢ THEN
WRITELN{'ND PDST ESTABLISHMENT WEED CONTROL WILL BE USED.')
ELSE (& CALL OP43 44 PROCEDURE #
0P43 44 (SEED, 8512, Srmi, CEED,
CST2, LML, MCLA, MSLA, MOMA, MOMA, WTYP, AGL1, AGLE) ;
END; (% ELSE LDOP ENDS HERE #)

END 3

147 ;BEGIN {* OPTION 4,04 #)
WRITELN(YSPECIFY THE TYRE OF POST ESTABLISHMENT PEST CONTROL:'!;
WRITELN(® 0 - NINE ") 3 '

WRITELNC { ~ WECHONICAL METHOD®) 5

WRITELN{? 2 ~ CHEMICAL METHOD')

WRITELN{? 3 - BOTH MECHANICAL AND CHEMICAL METHODS')j
WRITELN ;

WRITE('TYPE IN NMUMBER OF CHOICE : *) jRERDLN(PTVP);
IF {PTYP{0) AND (PTYP)3) THEN
NRITELN (" #+#INVALTD RESPONSE##+, TYPE "4.04" AGAIN')
ELSE
BEGIN
IF PTYP = 0 THEN
WRITELN('NO POST ESTABLISHMENT PEST CONTROL WILL BE USED.
ELSE (¢  CALL 0P43_44 PROCEDURE ,
DP43_44 (BEST, 5573, SHM2, CEST, CST3, CHM2, PCLA, PSLA, PCHA, PSHA,
PTYR, AG11, AB12)
END ; (% ELSE LDOP ENDS HERE #)
END §
15¢ ;BEGIN (# OPTION 4,05 #)



WRITELM{*SPECIFY THE TYPE OF GPECIAL ONGOING ENVIRDMMENTAL');
WRITE(® PROTECTION ACTIVITIES :');READLN(VARBLA.ETYP) ;
WRITE(*SPECIFY THE AMMUAL CDST PER HECTARE OF THESE',
Y ACTIVITIES :4') ; READLN(VARBLA. ENVR)
END
16Y BEGIN (¢ OPTION 4.06 ®
WRITELN(?SPECIFY THE ADDITIONAL COST PER HECTRRE FDR',
' RECURRING') ;
WRITE ("ACTIVITIES NOT REFLECTED ELSEWHERE IN BROUP 4 Y,
TPARAMETERS ¢ #') 3 READLN(VARBLA, ADDL)
END ;
OTHERWISE
WRITELN(* +#2ERROR®=: INVALID ORTION #a#')
END ; (& CASE OPTION ENDS #)
99 : END ; (* ELSE LOOP ENDS HERE ®)

END 5 {* PROCEDURE ENDS HERE ©

(A SRS F I R S S R R R R R E)

(% *)
(+ PROCEDURE OP43 44 READS THE DETRILED DATA FOR ORTIONS 4)
(2 4,03 b 4,04, #)
1t *)

(*memmm{limiiml“ﬂ)
PROCEDURE P43 44
LABEL. 10,99 ;

VAR
I : INTEEER ;

BEBIN
IF A = 2 THEN 607D 10

FOR I := 1 TOB D0 <& MECHANICAL CONTROL OF SEEDLING CYDLE #
BEBIN
WRITELM{* MECHANICAL COWTROL FOR YEAR',1:3,' OF SEEDLING CYCLE :')y
WRITELN 3
WRITE(YSPECIFY THE LABDR COST PER HECTARE : ') jREADLN(HALID)
WRITE(YSPECIFY THE EQUIPMENT COST PER HECTARE : ') 3READLN(IAIIN);
WRITELH
END §
FORI ¢=1 TOC DD (& MECHANICAL CONTROL DF COPPICE CYLLE ©
BEBIN
WRITELN(* BECHANICAL CONTROL FOR YEAR®,1:3,° OF COPPICE CYLLE :°);
WRITELM 3
WRITE (FSPECIFY THE LABOR COST PER HECTARE : ') ;READLN(G4LI1)
WRITE(YSRECIFY THE EQUIPMENT COST PER HECTARE : ') jREADLN(IALIN);
WRITELW
EMD 5

IFa=1 THN BITO 99 5
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10 : FOR T := 1 TO B DO {# CHEMICAL CONTROL OF SEEDLING CYCLE #)

BEGIN
WRITELN{YCHEMICAL COMTROL FOR YEAR',1:3,' OF SEEDLING CYCLE: %)
WRITELN ;
WRITE{'SPECIFY THE APPLICATION COST PER HECTARE : §');RERDLN(RAIIN)
WRITE('SPECIFY THE AMDUNT APPLIED (IN KILDGRAMS PER HECTARE) : ') ;READLN(B4[ID);
WRITE{*SPECIFY THE COSTS OF HERBICIDES PER HECTARE : Y)jREADLN(C4[ID);
WRITELN

B ;
FOR 1 :=1T0C DO {# CHEMICAL CONTROL OF COPPICE CYQLE ®
BEGIN
WRITELN(* CHEMICAL CONTROL FOR VEAR',1:3,' OF COPPICE CYCLE: ')
WRITELN ; ,

WRITE('SPECIFY THE APPLICATION COST PER HECTARE : ¢');READLN(DAIIN;
WRITE('SPECIFY THE AMOUNT APPLIED (IN KILOGRAMS PER HECTARE) @ ');RERDLN(EA4LI);
WRITE("SPECIFY THE COSTS OF HERBICIDES PER HECTARE : *);READLN(F4LID);

WRITELN
END §

99 : END ; (* PROCEDURE ENDS HERE #)

(R EHHHE A R RS A R R R R R )

(% ¥)
{* PROCEDURE OPTIONS READS THE DATR FOR HARVESTING DECISION ¥}
{* OPTIONS. ¥
(% )

(FEEEE R R )

PROCEDURE DPTIONS (VAR VARBLS:STRUCS ; OPTION:DHARD) ;
LABEL 99 ;

BEGIN
IF {OPTIONL2] ¢ *.') AND {DPTIONI3I () '0Y) THEN
BEGIN
WRITELN{? #:4ERRORe+£INVALID OPTION #46¢') 3
6070 99
END
ELSE
BEGIN
CASE OPTIONL4] OF
{7 3 BEGIN (+ DPTIDN 5.01
WRITE (" SPECIFY THE HARVESTING COST PER HECTARE: $');
READLN (VARBLS. HRVE)
END ;
'21 : BEBIN {# OPTION 5.02 #)
WRITELN('SPECIFY THE ANNUAL COST PER MEGAGRAM FOR TRANSPORTING');
WRITE(" THE HARVESTED MATERIAL TO THE CONVERSION SITE: #');
READLN (VARBLS. TRNP)
END ;
'3 BEGIN (¢ OPTION 5.03 %)
WRITELN('SRECIFY THE ANNUAL COST PER MEGAGRAM FOR PREPARATION');
WRITE{' OF THE BIDMASS MATERIAL : §');
READLN(VARBLS. PREP)
END §
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DTHERWISE
HRITELN( #22CRRDAx22 INVALID OPTION###')
EMD ; (% CRSE OPTIDN ENDS #)
59: END ; (# ELSE LODP ENIS HERE #)

EXD 5 (¥ PROCEDURE ENDS HERE #)

{HEE AR S E A S R R S R R R R R A R )

{# %)
{* PROCEDURE RISK DOES RISK ANALYSIS FOR PROJECT UNCERTRINITY )
(¢ DPRESENT VALLE, *)
{# *)

(FP R S E O )
PROCEDURE RISH (VARBL2 :5TRIC2)

YRR
PCOST : ARRAY [1..15,1..3) OF REAL ;
T1,72, 73, CHEAN, CDEWN, DISONT @ REAL ;
1,J : INTEBER ;

BEBIN
WRITELM (*WELCOME TD THE RISK ARRLYSIS ' ) ;
HRITEL ;

{# INITIALIZATION »)
FOR 1 :=1 10 15 D
FORJ:=1TD3 D0
PLOSTLY, J1 1= 0.0 ;
PLOST(1,2) 1= LANDIOY
PLOSTI3,2) 3= SPRPLOD

PCOSTIR, 21 1= DEVLIC
PCDSTI4, 2] := PHCSIO)

an wnw aE wnn

!

: i
PCOSTIS, 2) 1= PLANLOD 3 PCOSTI6,2) := MLSTLO)
PCOST(7,2) 3= FOSTION j PLOSTER, 21 1= WLSTIOZ
PLOSTEY, 2] 3= SCSTIOD ; PCOSTI10,2] 1= PCSTLOD

pCOSTINL, 2) 5= RCSTIO)
PCOSTI43,2) := ECSTIO)

;
PCOSTINR, 2] 3= HCSTION ;
] ;
PLOSTL1S,21 1= REVRIO)

PLOSTI14,2) 3= TOSTLOD

[PV vy

(¢ FIND THE DRESENT VALUE OF CUSTS #)

DISCHT 3= 1,0
FOR 1 == 1 TO VARRLZ, YEPR DO
BEGIN

DISCNT := DISCNT # (1+ VARBLZ.DISC # 0.01 ) ;
POOSTCL,2) = PCOSTOL,2 + LANDEII/DISONT ;
PCOST(R,21 &= PLOST(2,E7 + DEVLITI/DISINT ;
PCOSTL3,2) 3= PCOST(3,21 + SPRPCII/DISONT ;
PCOSTL4,21 3= PCOST(A,21 + PMCSIIN/DISCNT ;
PLOGTLS, 21 := PCOST(S,2] + PLANTII/DISONT ;
PLOSTI6, 2] := PCOSTIE,21 + MCSTII1/DISCNT ;
PLOSTL7,21 1= PLOSTL7,@1 + FCSTCI1/DISCNT
PCOSTIA, 21 := PCOSTOB, 21 + WOSTLII/DISONT ;
PCOSTI9,2] 1= PCOSTLS,21 + SCSTLII/DISINT ;
PCOSTI10,2] := PCOSTL10,2) + PCSTCI1/DISCAT
PCOSTEA1,21 := PCOSTL1L,2) + ACSTLI3/DISCAT
PCOSTC12,2] = PCOSTL12,21 + MCSTLI3/DISCHT

e e s



65

PCOSTI13,21 := PCOST(13,21 + ECSTLII/DISCNT ;
PCOSTL14,2] := PLOSTL14,2] + TCSTLII/DISCNT ;
PCOSTI15,2] = PCOSTI15,2] + REWNIII/DISCNT ;
END ;

(+ NOW READ THE HIGH AND LOW VALUES #)

WRITELN('NDW GIVE THE LOW & HIBH VIEW FOR EACH OF THE COSTS, “TYPE 39 FORS,
VHELPY %) g

WRITELN ;

WRITE(' PARAMETER 7 ) § READLN(I} ;

WHILE NOT (I=100) DO

BEGIN
CRSE I IF
99 : BEGIN
WRITELN(WHICH COST PARAMETER DO YOU WISH TO CHANGE 2 V)
WRITELN(* 1§ - LAND COST ") 3
WRITELNC' 2 - INFRASTRUCTURE DEVELOPMENT TOST *);
WRITELN(' 3 - SITE PREPARRTION COST *) ;
WRITELN(*' 4 - PRE-PLANTING WEED CONTRGL COST ')
HRITELNC® 5 - PLANTING COST ') ;
WRITELN(' & - MANRBERIAL LOST ')
WRITELN(* 7 - FERTILIZATION CDST ') ;
WRITELN{* 8 - POST ESTABLISHMENT WEED CONTROL COST*);
WRITELN(®* 9 - SEEDLING COST ')
WRITELN{ 10 - POST ESTABLISHMENT PEST CONTROL COST ')
WRITELN(® 11 - ADDITIONAL COST ') ;
WRITELN(® 12 - HARVESTING COST ')
WRITELN{' 13 - SPECIAL ONGDING ENVIRONMENTAL COSTS ')
WRITELN(' 14 - TRANSPORTATION COST ') ;
WRITELN(' 15 - REVEME ') ;
WRITELN(* 99 - HELP ")
WRITELN(* 100 - STOR ")
EMD
OTHERWISE
BEGIN

IF{I=1) THEN WRITELN('LAND COST :: MOST LIKELY VALUE 7, PCOSTLI,23::2);
IF(I=2) THEN WRITELN('DEVL COST :: MOST LIKELY VALLE &7, PCOSTII,2)::2);
IF(I=3) THEN WRITELN('PREP COST :: MOST LIKELY VALLE ', PCOSTLI,21::2);
IF (=4} THEN WRITELN("WEED COST :: WOST LIKELY VALUE :',PCOSTLI,23::2)3
IF{1=5) THEN WRITELN('PLAN COST :: MOST LIKELY VALUE »¥,PCOSTII,21::2);
iF(I=6) THEN MRITELN('MANG COST :: MOST LIKELY VRLUE :*,PCOSTII,23::3);
IF{I=7) THEN WRITELN('FERT COST :: MOST LIKELY VALUE :*,PROSTII,2]::8);
IF(I=8) THEN WRITELN('WEED COST :: MOST LIKELY VALUE ' PCOSTII,2)::2);
IF(I=9) THEN WRITELM{*SEED COST :: MOST LIKELY VRLLE :%,PCOSTII, 23::2);
IF{I=10) THEN WRITELN('PEST COST :: MOST LIMELY VALUE o, PCOSTII,23::2);
IF{I=11) THEN WRITELN(O'ADDL COST :: MOST LIKELY VALUE %, PCOSTIL,21::8);
TF(I=12) THEN WRITELN('HARV COST :: MOST LIKELY VALUE :°,PCOSTII,21::2);
IF(I=13} THEN WRITELN('ENVR COBT :: WOST LIKELY VOLUE :°,PCOSTII,21::2)5
IF{I=14) THEN WRITELN('TRAN COST :: MDST LIMELY VALUE o' PCOSTLI,21::2);
IF{I=15) THEN WRITELN{'REWN COST :: MOST LIKELY VALLE :°,PCOSTII,23::2);
IF(1)15) THEN WRITELN(*#% INVALID PRRAMETER #+ TYPE 99 FOR HELP #§)
ELSE

BEGIN
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WRITE(CLOM VALLE 7 (X) %) ;  READLN(RCOSTLI,1D)
WRITE{*HIGH VALUE 7 () *) ; READLNIPCOSTLI, 3D ;
END ;
EMD ; (¢ DTHERNISE LOOP ENDS HERE ®)
END ; (% CPSE DPTIDN ENDS MERE #)
URTTE (' PARRMETER 7 #2 WHEN D(PE TYPE 100" : ') § READLNAD) ;
END ; (# WHILE NOT LOOP ENDS HERE ¥)

{(x COMPUTE MEAM RND STONDARD DEVIATION #)

CHEAN = 0.0 5 CDEWN == 0.0 ;
= 17015 D0
BEBIN
IF (PCOSTLI, 11 = 0.0) AND (PCOSTII,31 = 0.0) AND (I{15) THEN
OMERN 1= CMERN - PCOSTLI, 2
ELSE
BEGIN
IF (PCOSTEI, 1] = 0.0 ) AND (PCOSTEI,3] = 0.0) AND {I=15)THEN
CEAN := CMERW + PCOSTIL,2)

ELSE
BEBIN
Tt := (1 + PCOSTIL, 13%0.01) ;
T2 := (1 + PCOSTCI,31%0.01) ;
T3 = ((T2-T1)#PDDSTII,21) /2. 65 ;
IF 1 {15 THEM
CHERM 1= CMEON - ((T1+42.0+72)#PCOSTLT,21) /4.0
ELSE

CHERN := CMEMN + ({T142.0+472)#PCOSTII, 23)/4.0 3
CDEVE := CDEWN + (T3 =2 T3)
END  (* ELSE BEGIN T1 LOOP ENDS HERE ®)
END (# ELSE BEGIN IF PCOSTLI, 11 LDOP ENDS HERE #)
END ; (¢ FOR 1 LOOP ENDS HERE #)

(¢ NOW WRITE THE RESLLTS #)

WRITELN{!Risk Analysis Results For Project Uncertainity Present Value :')3

WRITELN(' T
WRITELN ;
WRITELN{® PARAMETER LONER) 1,
TMOST LIKELY(S) HIGHIN ') 3
NRITELN;
FOR 1 3= 1 T0 15 DO
BEGIN
CASE 1 OF
1 : WRITEC'LAND COST "
2+ WRITE(' INFRASTRUCTURE DEVELOPMENT COST JF
3 : WRITE('SITE PREPARATION COST ";
& : WRITE('PRE-PLANTING WEED CONTROL £OST 3
5 : WRITE(*PLANTING COST "
6 : WRITE(' MONAGERIAL COST ';
7 : WRITE{'FERTILIZATION COST ";
8 : WRITE(*POST ESTABLISHMENT WEED CONTROL COST *);
9 : WRITE('SEEDLING COST "
10 & WRITE('POST ESTABLISHMENT PEST CONTROL LOST °);
11 : MRITE('ADDITIONAL LOST ";
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12 : WRITE(HARVESTING COST "
13 : WRITE(SPECIAL ONGOING ENVIRONMENTAL CUSTS *);
14 ¢ WRITE(* TRANSPORTATION COST ";
15 : WRITE(' REVENUE ";

END 3 (s CASE OPTION ENDS HERE #)
WRITELN{PCOSTLI, 11:9:2, PCOSTLY, 21:9:2, POOSTL], 31:13:2)
END ; (% FOR I LOOP ENDS HERE #)

WRITELN ;

WRITELN ;

CDEW := SORT(CDEW) ;

WRITELN{'Project View : Y, PVIVARBLZ, YERR]::2, ' ¥') ;
WRITELN(Mean ¢ 7 CMEAN::R, ' $Y) g

WRITELN('Standard Deviation : ', CDEWN::2, ' ¥')
WRITELN{*Low View{10%) 3 7, (CMEAN-1.28+CDEWN) 122, T $') 3
WRITELN('High View{90x) 3 7, (CMEANSL. 284CDEWN) 222, * §%)

END ; (% PROCEDURE RISK ENDS HERE #)

END.

(R R R R A )
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/1

BIOMASS PLANTATION

PLANTATION SCENARID ACTIVITIES

1.01 Total Land firea of Plantation:

1.02 Planted Portion of Plantation:

1.03 Land is Leased at:
Increasing At Real Annual Rate of:

1.04 Plantation Harvesting Period:

1.05 Projected Biowass Yield for Seedling:
frojected Biomass Yield for Coppice:

1.06 Energy Content of Biomass:

1.07 Coppice Cycles Before Return to Seedling:

FINANCIAL/ECONOMIC PAROMETERS

Caleulations Will Be in Real Dollars.

2.01 Last Year in Evaluation Period:
2.02 Discount Rate:
2.03 Initial Real Selling Price:

finnual Change in Real Selling Price:

PLANTATION ESTABLIGHMENT RCYIVITIES

3.01 Infrastructure Development Losts:
3.02 Site Prep for Newly Planted fireas:
Site Prep for Replanted Areas:
3.03 Cost of Seedlings:
3. 04 Pre~Planting Weed Control:
Tillage is Not Practiced.frnual Cost:
3.05 Annual Planting Costs:

DPERATION AND MAINTENANCE ACTIVITIES

4.01 Manager Expenses:
4,02 Type of Fertilizer : NP

Rpplication

Sewdling Year 1: 200. 00 Kg/ha;
Seedling Year 2: 0.00 Kg/ha;
Seedling Year 3: 200. 00 Kgfha;
Seedling Year 4&: 0,00 Kg/ha;
Seedling Year 5: 0.00 Kg/hay
Coppice Year 1: 200.00 Kg/ha;
Coppice Year 2: 0,00 Kg/hay
Loppice Year  3: 0.00 Kg/ha;
Coppice Year 4 0.00 Kg/has
Coppice Year 5: 0.00 Kg/ha;
4.03 Post-Establishwent Weed Control:
Chemical Method Applic. Cost  Chem Amt

Seedling Year 1: 90,00 $/ha 1.00 Kg/ha
Seedling Year 2:  90.00 $/ha 0.00 Kg/ha
Seedling Year 3: 0.00 $/ha 0.00 Kg/ha

1,00 ha
90.00 %
80.00 $/ha
0,00 %
5 yrs
60,00 M5/ha
72.00 ¥5/ha
19.70 Gl/dry W6
3

23

4,00 %

50.00 $/dry 5
0.50 %

75.00 &

50,00 $/ma
100,00 $/ha
00,00 $/ha

200.00 $/ha
50.00 $/ha

30.00 $/ha

Cost
75.00 $/ha
0.00 $/ha
75.00 $/ha
0.00 $/ha
0.00 $/ha
T3.00 $/ha
0.00 $/ha

0.00 $/ha
0.00 $/ha

0.00 $/ha

Chem Cost
0.00 $/Hg
0.00 $/Kg
0.00 $/Kg
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Seedling Year 4: 0.00 $/ha 0.00 Kg/ha 0.00 $/Kg
Seedling Year 3: 0.00 $/ha 0.00 Kg/ha 0.00 $/Kg
Coppice Year  1: 0.00 $/ha 0.00 Kg/ha 0.00 $/Kg
Coppice Year 2@ 0.00 $/ha 0.00 Kg/ha 0.00 $/Kg
Coppice Year 3t 0.00 $/ha 0.00 Kn/ha 0.00 $/¥3
Coppice Year & 0.00 $/h3 0.00 Kg/ha 0.00 $/K3
Coppice Year  3: 0.00 §/ha 0,00 Kg/ha 0.00 $/Kg
4,04 Post-Establishment Pest Control:
Chemical Kethod Applic. Cost Chen Amt Chem Cost
Seedling Year 1: 0.00 $/ha 0.00 Kg/ha 0.00 $/Kg
Sesdling Year 2@ 90.00 $/ha 0.00 Kg/ha 0.00 $/Kg
Seadling Year 3: 0.00 $/ha 0.00 Kp/ha 0.00 $/Kg
Seedling Year &1 90.00 4/ha 0.00 Kg/ha 0.00 $/Kg
Seedling Year O 0.00 $/ha 0.00 Kg/ha 0.00 $/Kg
Coppice Year 1 0.00 $/ha 0.00 Kg/ha 0.00 $/Hg
Coppice Year  2:  90.00 $/ha 0.00 Kg/ha 0.00 $/Kg
Coppice Year  2: 0.00 $/ha 0.00 Kg/ha 0.00 $/4g
Coppice Year 4 90,00 $/ha 0,00 Kg/ha 0,00 $/Kg
Coppice Year H 0.00 $/ha 0.00 Kg/ha 0.00 $/ig
4,05 Enviromeental Protection Activities:

Prnual Cost of These Activities: 0.00 $/ha
4.06 Cost of Other Recurring Activities: 0.00 $/ha

HARVESTING DECISION ACTIVITIES

5.0! Harvesting Cosis: 1500, 00 $/ha
3.02 Ann. Harvesied Material Transp. Cost: 4,00 $/dry ¥B
53.03 Ann. Harvested Material Prep. Cost: 0.00 $/dry MG

(Results for years 3, 10, and 20)
BIOCUT Econosic Evaluation Program for Biomass Plantations

Oak Ridge Mational Laboratory
FINANCIOL RESULTS OF PLANTATION FOR YERR S

f. tLond Cost $ B80.00
2. Infrastructure Development Cost $ 0.00
3. 5ite Preparation Cost $ 3.00
4. Pre-Planting Heed Control Cost $ 36. 00
3. Seedling Cost $ 39.00
& Planting Cost $ 2.00
7. Hanagerial Cost $ 27.00
8. Fertilization Cost $ 27.00
9. Post Establishwent Weed Conirol Cost $ 32, 40
10. Post Establishment Pest Control Cost § 32.50
11. Harvesting Cost $ 270, 00
12. Transportation Cost $ 43.20
13. Special Ongoing Environmental Cost  $ 0.00
14. fdditional Cost $ 0.00
15. Total Costs $ 665. 00
16. Harvest dry HG 10.80
17, Incces from Marvest $ 553,64



18.
lgl

DESCRIPTION OF PLANTATION AT END OF YEAR S

Current Year Cash Flow $
Net Present Value to Date $

73

~111.36
"1143. ﬁ

Plot
1
2
3
&
5

fireatha) Stage Rge dry M5 Sold

0.18 1 b ] 10.80
0.18 H 4 0.00
0.18 ) 3 0.00
0.18 1 2 0.00
0.18 1 1 0.00

Nuwber of Separate Plots:
frea Under Cultivation:
Biomass Production:

3
0,9% ha
10.80 dry M5

BIOCUT Econcmic Evaluation Program for Biomass Plantations

Dale Ridge National Laboratory

FINANCIAL RESULTS OF PLANTRATION FOR YERR 10

1.
2.
3
4,
3
6.
1.
8.
%
10.
i,
12.
3.
14,
15,
i6.
17.
18.
19.

Land Cost

Infrastructure Development Cost
Site Preparation Cost

Pre~Planting Weed Control Cost
Seedling Cost

Planting Cost

Managerial Cost

Fertilization Cost

Post Establishment Weed Control Cost
Post Establishment Pest Control Cost
Harvesting Cost

Transportation Cost

Special Ongoing Environmental Cost
Rdditional Cost

Total Losts

Harvest

Income from Harvest
Current Year Cash Flow
Net Present Value to Date

g
~
ﬁﬂ*aﬂﬂﬁﬂﬁﬁﬂﬁhﬁﬁ-‘*ﬁﬁ

DESCRIPTION OF PLANTATION AT END OF YEAR 10

80,00
0.00
0.00
0.00
0. 00
0.00

£7. 00

13.50
0. 00

3. 40

270. 00

51. 84
0,00
0.00

474,74
12.9%
BB1. 14
206. 40
-756. 74

Plot
1

o & W o

fireatha) Stage FAge dry M5 Sold

0.18 2 3 12.%
0.18 2 4 0.00
0.18 2 3 0.00
0.18 2 2 0,00
0.18 e 1 0.00

Number of Separate Plots:
frea Under Cultivation:
Biomass Production:

0.% ha
12.96 dry ¥6
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BIOCUT Economic Evaluation Program for Biomass Plantations

Dak Ridge National Laboratory

FINANCIAL RESULTS OF PLANTATION FOR YEAR 20

1. lLand Cost $ 64.00
2. Infrastructure Developzent Cost $ 0.00
3. Site Preparation Cost § 0.00
4, Pre-Planting Weed Control Cost $ 0.00
5. Seedling Cost $ 0. 00
6. Planting Cost $ 0.00
7. HManagerial Cost $ 21,60
8. Fertilization Cost $ 0,00
9, Post Establishwent Weed Control Cost ¢ 0,00
10, Post Establishment Pest Control Cost ¢ 32. 40
11, Harvesting Cost $ 270,00
12, Transportation Cost $ 51,84
13. Sperial Ongoing Environmental Cost 0,00
14, Additional Cost $ 0.00
15. Total Costs $ 439, 84
16. Harvesi dry Mo 12.96
17. Income from Harvest $ 715,97
18, Current Year Cash Flow $ 276,13
19, Net Present Value to Date $ 488, 15
DESCRIPTION OF PLANTATION AT END OF YEAR 20

Plot fireatha) Stage Age dry M5 Sold

{ 0.18 2 3 12.9

2 0.18 2 4 0,00

3 0.18 2 3 0,00

4 0.18 2 2 0.00

Number of Separate Plots: 4

frea Under Cultivation: 0.7¢ ha
Biomass Production: 12,96 dry M5
Project Sumsary

Discounted Qverage Cost 46.66 $/MEGRGRAM

2.37 $/6J
Internal Rate of Return B.70 %
Net Present Valuz 927,43 %

Berefit/Cost Ratio

1.14



OPTION? RISK

PARRMETER

LAND COST
INFRASTRUCTURE

SITE PREPARATION
PREPLANT WEED CONTROL
PLANTING COST
MANRGERIAL COST
FERTILIZATION COST
POST EST. WEED CONTROL
SEEDLING COST

BOST EST. PEST CONTROL
ADDITIONAL COST
HARVESTING COST
ENVIRDNMENTAL COSTS
TRANSPORATION COSTS
REVENUE

NON-RISK MEAN
RISK MERN
STANDRRD DEVIRTION

B0 X CONFIDENCE INTERVAL

LOW {10 %)
HIBH {10 %)

LOW (%)  MOST LIKELY (%)

-5.00
0.00
0.00
0.00

-15. 00
0.00
~10.00
0.00
0.00
~10.00
0.00
-30.00
0.00
0.00
~23. 00

927.43 %
772,17 %
1074.10 $

~599.67 %
2150.0¢ §

75

972. 9%
75.00
40,07

160,27
40.07

328.37

232.87

141. 47

440.73

393.74

0.00
3031.28
0.00
549, 13
7333. 36

HIGH (%)

10.00
0.00
0,00
0,00
300
0. 00

15.00
0.00
0.00

25.00
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