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SECTION I

INTRODUCTION

Economic impact analysis is used to estimate the effects that a given agroin-
dustrial enterprise or development program will have on business activity and
peoples’ incomes in the area where it is to be located. This kind of study
sometimes is described as Associated Rate of Return (ARR) analysis because it
considers the associated benefits and associated costs of an endeavor rather than
the direct benfits and costs which are used for Internal Rate of Return analysis.
These associated impacts do not show up in the projected cashflow of the owners
of the venture; instead they accrue to those supplying labor and other resources
or goods and services to the enterprise, to those distributing the outputs of the
enterprise to end users, to those living in the physical and social environment
where the enterprise would go, and to those who own land and other property which
will become more (or less) valuable after the enterprise is established.

Two general approaches are used to measure the potential economic impact of new
investment enterprises in an area. One is a macroeconomic approach based on
applicable intrasector and intersector economic multipliers for the impact area.
Analytically, the approach is based on input-output models which already exist
for the State or region and can generate the multiplier coefficients needed to
estimate the impacts of given capital investment in a specific venture. Such
coefficients measure long run impacts after the "waves" from the new investment
have reverbrated throughout the linked sectors of the economy. Usually such
models exist only for larger geographic areas and for more aggregrated industries
than may be of interest for site-specific enterprises of a specific kind.
Consequently, the projected impacts may be less definitive than desired.
Nonetheless, the approach has a good deal of merit, and is widely used by those
concerned with economic planning and development.

The alternative approach to measuring potential economic impact is microeconomic
in nature. It utilizes engineering budgeting techniques for identifying specific
Jinkages between the venture and its environment, and estimating appropriate unit
values for the quantities attached to each such linkage. The linkages are
defined by the characteristics of the venture as described by internal
feasibility study. The unit values associated with these linkages are defined
by conditions in the local economy (available industrial capacity and supporting
infrastructure, quality of labor force and rates of unemployment, kinds of
adjacent real property, existing social and public services, etc.). This
approach measures first-linkage impacts, and identifies the impacts by time
period. It does not consider second and higher order linkages (e.g., impacts
arising from the spending of higher payroll earnings created by the venture) .
The procedure parallels that of internal rate of return analysis, relating the
projected cashflow of associated benefits and costs to the the capital outlay
schedule to determine the Associated Rate of Return (ARR) and Net Present
Associated Value (NPAV) for the venture.



The focus in the present manual is on the second approach to economic impact
analysis, that of budgeted linkages for the venture applied to corresponding unit
values for the local area. The conceptual approach and analytical techniques
parallel those for internal feasibility analysis and project evaluation. The
present manual is one in the series published by the Food and Feed Grains
Institute at Kansas State University under cooperative agreement with the U. S.
Agency for International Development. Others in the series include the follow-
ing:

IRR Feasibility Analysis Program for Use on MS DOS Microcomputers. Release 2.
Special Report No. 20, Revised Oct. 1990,

Economic Analysis for Investment Decision-Making: Procedural Guide I. Internal
Rate of Return Analysis. Special Report No. 21, Feb. 1989.

Programa para Analisis de Factibilidad Econémica para Uso en Mircocomputadores
con MS-DOS. Special Report No. 23, Sept. 1989.

Repression Projection Programs with Multiple Options for Use on MS-DOS Microcom-
puters. A. Master Projections. Special Report No. 24, Oct. 1989,

Regression Projection Programs with Multiple Options for Use on MS-DOS Microcom-
puters. B. Prorate Projections. Special Report No. 25, Oct. 1989,

Transportation Linear Program for Use on MS-DOS Microcomputers, Release 2.
Special Report No. 26, Dec. 1989.

Proforma Financial Analysis Program for Use on MS-DOS Microcomputers, Release 2.
Special Report No. 27, Feb. 1990.

The present manual and accompanying electronic spreadsheet are self-contained in
that they provide capability to the user for generating the full projected cash-
flow of associated benefits and costs for his case.! The output generated by
the spreadsheet is saved as a print (DOS ASCII) file for use with the IRR
software (Special Report No. 20) to compute the Associated Rate of Return and
conduct sensitivity analysis for the user’s case. The values for the sample case
which are included in the present manual and accompanying software match those
for the illustrative Panama rice mill case contained in Special Report No. 20 and
other manuals in the series.

There are eight sets of worksheet tables in the accompanying spreadsheet for
projecting associated benefits and costs. As outlined in Section IT, separate
work tables are included for (1) construction impacts, (2) input linkage impacts,
(3) output linkage impacts, (4) training impacts, (5) employment impacts, (6)
property value impacts, (7) environmental impacts, and (8) associated capital
outlay and operating costs. Within each set, work tables are included for (a)
linked quantities, (b) unit values, and (c) projected impacts. The first two

! Alternatively, the copyrighted spreadsheet software of Lotus Corporation
of America, LOTUS 123, Release 2, or compatible software can be used to
manipulate the impact analysis spreadsheet,
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have unprotected cells for direct entry of values for the user's case in place
of those for the sample case. The values for the projected impact table in each
category are computed by cell formula. The results from these tables are
transferred automatically to the projected cashflow matrix for the case.

Organization of the Manual

The information in the present manual is presented in thirteen sections. Discus-
sion of the characteristics of economic analysis in Section II includes general

information on data sources and procedures by type of eccnomic impact. The
general design and use of the electronic spreadsheet for entry of data and
calculation of impacts are described in Section III. The remaining sections

provide instructions on using the spreadsheet to identify and value specific
impacts, and to calculate the magnitudes of such impacts. Reproductions of the
corresponding worksheets are included with each section.

Economic impacts during the design and construction phases of proposed ventures
are presented in Section IV. Construction impacts are minimal for ventures which
can be completed cconomically within a few months, but can be substantial for
those which require major civil works and/or acquisition and installation of
industrial machinery. Impacts come through the various inputs needed for the
venture, such as professional services, site preparation, building construction,
plant machinery, energy use and services for construction workers.

Economic impacts through input linkages for project operation are included in
Section V, All agroindustrial ventures will make significant impacts on
producers and suppliers of inputs, but some far more than others. Input linkage
impacts will accrue to suppliers of agricultural raw materials, of industrial
supplies, of fuel and energy, of office equipment and supplies, and of services
and subscriptions needed by the enterprise.

Economic impacts through linkages of project outputs to the marketing system are
the focus of Section VI. Output linkage impacts occur at each step of the
distribution system as the products flow from the venture to the final user. For
a given venture the steps may include assembly, transport, storage, processing
and packaging, wholesale marketing, retailing and sub-retailing. Such impacts
are relatively great for ventures located several steps from the final user in
the marketing system as is the case for most agricultural processing industries.
Output linkage impacts usually are much less for venturcs located close to the
final user in the vertical distribution system, such for those for supplying
technical inputs to agricultural producers.

Personnel training impacts are discussed in Section VII. Training impacts occur
if the venture requires pre-service or in-service training of the existing labor
force in order to be assured of the skills needed to operate the venture.
Depending upon the technical complexity of the venture and characteristics of the
existing labor force, training may be neceded for such functions as buying and
receiving, plant operation, packing and shipping, marketing and distribution
and/or office operation.

The estimation of employment impacts of proposed new ventures is discussed in
Section VIII. The nature and magnitude of such impacts depend upon the size and

3
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nature of the payroll for the venture and the extent of unemployment and
underemployment in the area. Employment impacts are larger if the payroll
created will be large and the number of jobs replaced minimal. For a given net
added payroll, they will be greater where unemployment and underemployment rates
are relatively high. )

Impacts on property values are discussed in Section IX of the manual. Ventures
such as airports and market centers will have major impacts on values of
properties located adjacent to the venture or to transportation arteries to the
venture. Other ventures may have relatively little impact of this kind. The
impacts can be negative as well as positive, and may affect property values of
undeveloped 1land, residential properties, recreational units, motels and
restaurants as well as other business and office properties.

Impacts on the environment and related factors are discussed in Section X.
Measurement of projected impacts of the venture on health and safety, on
recreational opportunity, on physical environment, on time saving, on social
infrastructure and services and on civil liberties and security is the focus
under this component. Some ventures may have little impact on such factors, but
others can have significant impacts on one or more of these environmental
concerns,

The procedures for identifying and estimating associated capital outlays and
operating costs for the venture are described in Section XI. Classes of possible
capital outlays include physical infrastructure, plant facilities and non-
recurring costs for research and development. Classes of associated operating
costs include supporting services, regulatory services and expenses for facility
maintenance, administration and overhead, fuel and energy, supplies and
materials, and other items outside the venture itself.

Section XII of the manual describes procedures for summarizing the projected
cashflow of associated benefits and costs and measuring the net economic impact
of the venture. Material discussed includes use of feasibility analysis software
to determine the Associated Rate of Return (ARR) and Net Present Associated Value
(NPAV) for the venture. Impact analysis is summarized for the illustrative case
of a rice mill in Panama, yielding ARR of 28.7 percent per year and an NPAV of
$276,540 when discounted at opportunity cost of 15 percent. Sensitivity analysis
is illustrated for the case, testing the impact on the Associated Rate of Return
of a 20-percent decrease in employment benefits and of an 8-percent decrease in
projected output linkage benefits. The section is concluded by a summary and
interpretation of findings of economic impact analysis.

The final section of the manual presents an exercicz to review the organization
and use of the ASSOCBEN electronic spreadsheet to develop schedules of projected
associated benefits and costs from the various sources. The exercise moves
systematically through the 25 tables in the spreadshect file, examining the
construction of each table and the cell formulas used to develop the projected
cashflow of associated benefits and costs. Finally, it provides opportunity to
compute the ARR for the Panama rice mill case, using feasibility analysis
software accompanying Special Report 20, cited above.



There are three appendices to the report, all of which list examples of the cell
formulas used in the spreadsheet to develop projected associated benefits and
costs. Formulas for developing unit values for the different sources of economic
impact are in Appendix I. Those for calculating the associated impacts are in
Appendix II. Those for transferring the impacts to the projected cash-flow are
illustrated in Appendix III.

Installing and Retrieving the ASSOCBEN Spreadsheet

Although compact and self contained, the ASSOCBEN spreadsheet is large and has
many cell formulas, so that substantial memory and disk capacity is needed to
operate it, Opevating the version compiled with Baler (Copyright by Baler
Software Corporation, Rolling Meadows, Illinois 60008) requires a hard disk and
at least 512 K of memory, but does not require Lotus or any other spreadsheet
software; the RUN.EXE, ASSOCBEN.OVR and ASSOCBEN.BKB files use about 525,000 K
bytes of space on the hard disk. Operating the .WK1 spreadsheet requires that
the user have Lotus or compatible software and 640 K of memory, but does not
require a hard disk; the ASSOCBEN.WK1 file uses 316,086 K bytes of disk space,

Installing the Compiled Spreadsheet

The compiled version of the ASSOCBEN spreadsheet is installed to a hard disk
drive directly from the ASSOCBEN Master Disk 1. The steps for doing so are:

1. Create an ASSOCBEN directory on the hard disk by logging to the C Drive and
typing MD\ASSOCBEN <return>

2. Log to this directory by typing CD\ASSOCBEN <return>

3. Place the ASSOCBEN Master Disk 1 in Drive A (or B) and type COPY A:(or B:)
¥ ,% <return>

4. Create a BAT file for direct entry to the spreadsheet from any drive by
typing CD\BIN (or CD\DOS, depending upon how the path in your AUTOEXEC.BAT
file is specified) <return>, and then use the DOS editor EDLIN to create
the file by typing EDLIN ASSOC.BAT <return>. While in EDLIN type I
<return> and the following in response to the numbered prompts:

1.C: <return>

2.CD\ASSOCBEN <return>

3.RUN ASSOCBEN <return>

4.CD\ <return>

5.<Ctrl> C and then E to save ASSOC.BAT file.

Retrieving the Compiled Spreadsheet

After the ASSOCBEN files have been installed on hard disk and the ASSOC.BAT file
created, the ASSOCBEN spreadsheet is accessed from any drive or directory by
typing ASSOC <return>. If the BAT file is not created (or the path is not
modified in the AUTOEXEC.BAT file), then the file is accessed by logging to the
C drive and typing CD\ASSOCBEN <return> RUN ASSOCBEN <return>, Note that it is



not necessary to have Lotus or compatible software to run this version of the
spreadsheet.

In order to preserve the master spreadsheet containing the Panama rice mill
example, it is a good idea to copy the two original working files, ASSOCBEN.OVR
and ASSOCBEN.WKB, to new names in the same subdirectory of the C drive, e.g.,
ASSOCPAN.OVR and ASSOCPAN.WKB, respectively. This will preserve the ASSOCBEN
files for the current venture under analysis. When the files for such venture
have been completed, they too can be copied to new names for archive purposes,
e.g., ASSOCONE.OVR and ASSOCONE.WKB,

When one is using thie ASSOCBEN spreadsheet to enter the numbers for new case, the
revised files should be saved from time to time, using the F[ile] S[ave] command.
It can be saved under the same name, ASSOCBEN, by typing R[eplace], or under a
new name, say ASSOCLST, by typing ASSOC1ST <return>. If it is saved under a new
name, that new name needs to be included in the retrieve command when restarting
the spreadsheet. Logged into the ASSOCBEN sub- directory, that command is RUN
ASSOC3EN ASSOC1ST <return>,

The ASSOCBEN Master Disk No. 1 contains two additional files, ASSOCOMP.OVR and
ASSOCOMP.WKB. They represent a compressed version of the ASSOCBEN spreadsheet
which permits larger sections of the worksheets to be viewed on the screen. Most
of the data columns are reduced in width from the standard nine spaces to six
spaces. Punctuation is eliminated from the data format, so that larger numbers
can be accommodated in the compressed form. If your monitor permits, the line
spacing also can be compressed, using the command / V[ideo] S[ize] 4[3-rows]
<return>. To bring up the compressed form of the spreadsheet, one logs to the
ASSOCBEN subdirectory and types RUN ASSOCOMP <return>. It should be noted that
worksheets printed with ASSOCOMP will contain abbreviations or omissions in some
of the column headings.

Retrieving the .WK1 Spreadsheet Directly

The user who does not use the compiled version of the ASSOCBEN spreadsheet will
need Lotus 123 or compatible software to manipulate the spreadsheet. The
ASSOCBEN.WK1 spreadsheet of associated benefits and costs was developed using
LOTUS 123, Release 2. One needs to have installed and first bring up this or
later version of LOTUS, or compatible competitive spreadsheet software package.
When the chosen software comes to computer memory, one then designates for file
retrieval the drive containing the spreadsheet file, and the file name ASSOCBEN
(short for Associated Benefits ai.d Costs). Because of the size of the file,
retrieval will take several minutes after the retrieval command is given. The
file then is manipulated with the standard spreadsheet commands for the LOTUS or
other spreadsheet software one is using.



SECTION II

NATURE AND PURPOSE OF ECONOMIC IMPACT ANALYSIS

Economic impact analysis to measure the associated benefits and costs of
agribusiness development represents a separate step in total feasibility
analysis. The internal rate of return, direct rate of return, economic rate of
return and financial rate of return all measure economic feasibility in terms of
benefits to those the development is designed to benefit. 1In contrast, impact
analysis measures the "side effects" of the development upon the economic
environment into which it is placed. The two kinds of benefits should not be
confused. An enterprise which is infeasible to its owners should not be
implemented by them, regardless of the potential economic impact, because the
side effects will not help to meet the payroll nor to repay the banker. By the
same token, the economic impact of a potential new enterprise is the primary
concern by those in the area where the "side effects" of the associated benefits
and costs will be felt. If the potential favorable economic impact is suffi-
ciently great, the economic community or public will find it advantageous to
subsidize the enterprise, so that jin the eyes of the owners the infeasible
investment becomes feasible. Likewise, if the unfavorable economic impact is
sufficiently great, the public will find it advantageous to penalize the
enterprise, so that in the eyes of the owners the feasible investment becomes
infeasible,

This does not imply that private investors and enterprises have no interest in
impact analysis, nor that public planners and officials have no interest in
direct feasibility analysis. Representatives of private enterprise who know how
to use impact analysis effectively are the ones most likely to succeed in getting
and maintaining active public support. Public planners who know how to use
direct feasibility analysis effectively are the ones most likely to succeed in
motivating private investments in directions that are compatible with public
goals. When both internal feasibility and economic impacts are known, the
combination of public and private resources can be employed optimally to achieve
both public and private goals. Wherever private investment can be directed with
minimal public subsidy to achievement of public goals, scarce public resources
are saved. Wherever public assistance can be attracted to private ventures,
marginally infeasible private investment can become economically attractive.

Nature of Associated Benefits and Costs

Potential associated benefits, both positive and negative, to be incorporated in
economic impact analysis include those resulting from (1) linkages in the
construction phase, (2) linkages through opervational inputs, (3) linkages through
outputs of the enterprise, (4) upgraded skill levels through personnel training,
(5) employment impacts of the enterprise, (5) impacts on property values, and (6)
impacts on factors such as health and safety, recreation, physical environment,
time saving, social infrastructure and services, political security, individual
opportunity, civil liberties and peice of mind. Linkage effects in the first
three categories arise from added incomes stimulated in the related economic
sectors from the volume of business created by the enterprise. Training benefits



arise from additional earning power of participants when the training is
completed. Employment impacts arise from added employment (positive) and
employment replaced (negative) by the enterprise; both are measured in terms of
existing levels of unemployment and underemployment in each relevant labor
classification. Impacts on property values are measured by comparison of the
with project and without project future market values of affected real
properties. Impacts on environmental factors are estimated by comparison of with
project and without project projections, and valued in terms of human well being.

Associated capital outlay as well as recurring operating costs associated with
the development need to be identified and subtracted in order to obtain the
associated net benefits of the enterprice. Associated capital outlay includes
any investments outside the enterprise which are needed to insure both the direct
benefits and the associated benefits credited to the enterprise, whether to be
provided by public or by private sources. Examples might include investments in
publicly-supported training programs, access roads and other physical infrastruc-
ture, and additional institutional development. Associated operating costs
include expenses for personnel, materials and other operating expenses outside
the development enterprise which accompany the direct or associated benefits
credited to the project. Examples of associated operating costs might be
salaries and travel expenses for publicly-supported supportive and regulatory
personnel, operation and maintenance of added infrastructure and added
communications expense in linked public agencies.

In order that they be mutually exclusive, care must be taken to avoid double
counting among the associated benefits from different sources, and between the
associated benefits and the direct benefits of the enterprise. The same is true
of the associated capital outlays and operating costs, and between such costs and

the direct outlays and operating costs charged to the enterprise. Likewise,
associated beaefits or costs which are hard to identify and measure, or are
uncertain, should be excluded from the formal impact analysis. The latter

effects can be presented in narrative discussion without attempting to quantify
them, and the subjective weight to be given them left to those charged with
decisions regarding the potential development.

The associated benefits (and costs) credited to a potential enterprise should not
include transfer payments in the economy. All "pie cutting" items such as added
property tax base, added income taxes, added licenses, dues and fees, and added
user charges come into consideration only after an enterprise has been evaluated
and found to be viable for implementation. As with the measurcment of direct
benefits and costs, the objective of impact anal s .s is to maximize the size of
the pie, not to optimize the size of each piece. Once the "tax base" of economic
development has hbeen optimized by appropriate selection of private and public
investment ventures, the most suitable taxing schemes to support needed public
services can be worked out. This latter analysis is a critical part of
development planning, but nui a part of economic impact analysis for potential
agribusiness ventures.



Measurement of Net Economic Impact

Once the projected schedules of associated benefits and associated costs have
been developed, they can be related to the schedules of investment outlay for
facilities and working capital for the enterprise to compute the Associated Rate
of Return on total capital investment. The projected outlay schedules Ffor
facilities and working capital are the same as those used in the cashflow for
determining the Internal (or Direct) Rate of Return for the venture. This is
true by definition to insure that the Associated Rate of Return (ARR) and the
Internal Rate of Return (IRR) or DRR are directly comparable by computation from
the identical investment base. Such procedure also insures that the total impact
of the venture, considering both direct and associated impacts, can be determined
by adding tihe ARR to the IRR (or DRR). This total impact is designated as the
Social Rate of Return (SRR). It can be computed by relating the combined
schedules of net direct benefits and net associated benefits to the capital
outlay schedule for the project. When they are computed properly from the same
capital outlay schedule, the SRR also is given by direct addition of the ARR and
the IRR (or ARR), e.g., 20.5% + 14.3% = 34.8% = SRR.

The formulation is useful when evaluating the potential for shifting benefits or
costs from the direct category to the associated category, or vice versa, for the
venture. Suppose in the above example that IRR of 14.3% is below the opportunity
cost of private venture capital, but that the ARR of 20.5% is well above that for
the best alternative to the public sector in the area. If by transferring some
of the recurring operating cost from the private to the public sector, for
example, by subsidy of employee training costs, the venture might be made
feasible to private investors, thereby salvaging its SRR of 34.8%. After the
subsidy the formula might be something like 18.5% + 16.3% = 34.8%, indicating
feasibility to all parties concerned.

Once the projected schedules have been developed, any of several routines or
software packages can be used to compute the Associated Rate of Return. The
companion Special Report No. 20 with accompanying computer software by the Food
and Feed Grains Institute at Kansas State University is well-suited for doing
so.! The package also has options for conducting sensitivity analysis of the
ARR to levels of associated benefits and costs which may vary from those
projected for the base case. This is accomplished with the feasibility analysis
software by introducing "scaler" multipliers on the appropriate benefit and cost
columns of the input data used for the computations.

Construction Impacts

The magnitude of associated benefits during the design and construction phase of
an enterprise depends upon (1) the nature and magnitudz of linkages to the sur-
rounding economy during this phase, and (2) the capacity of the economic
environment to service the added economic activity created by the linkages. The

1 Phillips, Richard. IRR Feasibility Analysis Program for Use on MS DOS
Microcomputers, Release 2. Special Report No. 20, Food and Feed Grains
Institute, Kansas State University, Manhattan, Revised Oct. 1990.

9



first of these is defined by the kinds and volumes of design and construction
inputs required--information which already will have been developed for a venture
whose internal feasibility has been studied. The nature and amounts of inputs
for professional services, site preparation, building construction, plant
equipment purchase and installation, energy, supporting services and other inputs
during construction should be known for the venture, and can be tabulated by
projected period over the time needed to complete planning and construction.

The capacity of the economic environment to service the added economic activity
during construction in each of the linked areas is defined by the environment.
In an underdeveloped setting, many of the needed services may have to be develop-
ed. At the other extreme, a thriving full-capacity full-employment environment
also will require additional investment in order to service the additional
demands created by the venture. Between these two extremes, environments with
excess operating capacity and some unemployment of qualified personnel can
service the needs of the enterprise with little or no additional investment, and
produce substantial added income in the process. At each extreme, the associated
benefits of the desipgn and construction phase will be determined largely by the
profit margin (price paid by the venture minus per unit fixed costs minus per
unit variable costs) for the services provided. In contrast, environments with
excess capacity will benefit from previous investments and gain both the profit
margin and the fixed cost component of the price pai.. by the venture for the
linked service. Thus, where no available capacity exists to provide construction
services, the average unit value of associated benefit (AUV) is the price paid
by the enterprise (P) minus average total unit cost (ATUC) in the industry
supplying the service. The ATUC is average variable unit cost (AVC) plus average
fixed unit cost (AFC), so that the unit value formula without available capacity
to service the construction phase is AUV = P - AVC - AFC. This formula where
available capacity exists to supply the construction phase of the enterprise is
AUV = P - AVC,

After the types and quantities of needcd construction inputs have been estab-
lished, and average unit values for associated benefits have been estimated for
each input, estimated total associated benefits from dzsign and construction of
the cnterprise are obtained by summing the products of quantities and unit
values. Because the multiplication is done cell by cell for each construction
input used in each accounting period, electronic spreadsheets such as LOTUS 123
are ideally suited for the computations.

Input Linkage Impacts

As with those during construction, the magnitudes of associated benefits through
linkages of inputs to be used in the operation of the enterprise depend upon (1)
the nature and scope of linkages to input suppliers, and (2) the capacity of the
economic environment to service the added economic activity created by the input
linkages. The first of these is defined by the kinds and volumes of inputs
required for enterprise operation--information which already will have been
developed in the internal feasibility study. The nature and amounts of inputs
of raw materials, production supplies, fuel and energy, office supplies, services
and subscriptions, and other inputs to operate the enterprise will have been
astablished for each projected period. Likewise, the real price to be paid for
zach such input already will have determined.
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The capacity of the economic environment to supply the needed inputs to the
enterprise depends upon conditions existing in the supplying industries.
Supplying industries with excess capacity will benefit from previous investments
and gain both the profit margin and the fixed cost component of the price paid
by the venture for the linked inputs. In contrast, where no available capacity
2Xists to provide the inputs needed by the enterprise, the average unit value of
associated benefit (AUV) is the price paid by the enterprise (P) minus average
total unit cost (ATUC = AVC + AFC) in the industry supplying the input. The unit
value formula where available capacity exists to supply the inputs to the
enterprise is AUV = P - AVC.

When the types and volumes of needed inputs to the enterpri.sc have been estab-
lished, and average unit values for associated benefits have been estimated for
each input, estimated total associated benefits from input linkages are obtained
by summing the products of quantities and unit values, a process easily done by
formula in an electronic spreadsheet.

Qutput Linkape Impacts

The magnitude of associated benefits through linkages of outputs by the enter-
prise depends upon (1) the nature and magnitude of linkages to output marketing
agencles, and (2) the capacity of the marketing system to service the added
economic activity created by the output linkages. The first of these is defined
by the kinds and volumes of outputs produced by the enterprise--information which
alrecdy will have been developed in the internal feasibility study. Likewise,
the projected real price received by the enterprise for each such output already
will have established.

The capacity of the existing marketing system to absorb the outputs of the
enterprise depends upon conditions existing in the industry. Marketing systems
with excess capacity will gain both the profit margin and the fixed cost
component of the price markup at each level of product distribution, In
contrast, wihere no available capacity exists to market the additional volumes,
the average unit value of associated benefit (AUV) is the price markup (M) minus
average total unit cost (ATUC = AVC + AFC) in the marketing industry. The unit
value formula where available marketing capacity exists AUV = M - AVC.

When the types and volumes of enterprise outputs have been determined for each
projected accounting period, and average unit values for associated benefits have
been estimated for each output, estimated total associated benefits from output
linkages are obtained by summing the products of quantities and unit values,

Training Impacts

Training impacts occur with enterprises which require specific types and levels
of skill not available in the existing labor force, so that training must be
undertaken to impart the needed skills, Associated training benefits for such
enterprises are measured by the earning power of the persons trained after their
training compared to their average earning power prior to training. These
benefits may be credited whether the training will be accomplished by pre-service
training or by on-the-job training, or some combination of the two. The cost of
training should be included either in the direct operating costs or as associated
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operating costs for the enterprise, so that calculated training impacts will be
net of the costs of training.

The period-by-period training benerit for people trained in each labor class-
ification is applied from the time they will complete the training until they
reach normal retirement age. It is credited for all personnel trained for the
enterprise, even though many of them may be expected to move on to other
employment during their working careers. The numbers of persons trained should
include those trained for the construction phase, if any, as well as those
trained for enterprise operation. Only those completing the training should be
included. Benefits for persons already qualified but now working in lower-paying
positions will be reflected through employment effects rather than through
training effects,

The calculation of training benefits for a given period is given by the formula:
TB = N(Ep - Ew), where

TB represents the training benefit for the classification in the period, N
represents the number of persons expected to complete the training, Ep represents
average carnings per worker per period after training, and Ew represents average
earnings per worker per period before training. Once calculated for the first
period after training is completed, the training benefit is applied over the
average working carcer of those trained. For example, if the expected average
age of those completing training is 35 years and normal retirement age is 65
years, then the training is applied over the next 30 years from completion of
training (or to the end of the economic horizon for the enterprise, which ever
comes first).

Emplovment Impacts

Emplevment impacts occur as result of new jobs created by the enterprise and by
existing jobs replaced by the enterprise, if any. So long as there is less than
full employmer.t in the area, there will be positive employment benefits through
the new jobs created and negative employment benefits through existing jobs
replaced. In a full employment situation (no unemployment nor underemployment)
there will be no positive nor negative benefits because employment effects will
be limited to persons moving from one position to another of equal pay.

The schedule of associated benefits, both positive and negative, from employment
impacts caused by the enterprise is determined by comparing the payroll earnings
for conscruction and operation of the enterprise with the average earnings of the
workers in existing ecirployment. Associated benefits are credited to the
enterprise for employment of persons who otherwise would be unemployed or under-
employed. Negative associated benefits are charged to the enterprise for workers
who will be replaced, and who are not likely to find alternative employment.

The numbers and salaries of workers by labor classification needed in each period
for construction and operation of the enterprise are taken from the supporting
workshcets used to project capital outlays and operating costs for the
enterprise. The number of workers to be replaced by the enterprise is estimated
from the projected operating volumes multiplied by the per unit labor to be
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saved. Average earnings for such workers is taken from wage and employment
reports for the area.

Prevailing unemployment rates in each labor classification relevant to the
enterprise are taken from census reports and manpower supply studies for the
area. These percentages are applied to total labor costs by classification for
the enterprise to estimate positive benefits through reduced unemployment. They
are applied to the estimated total earnings of displaced workers to estimate
negative benefits through added unemployment. Average underemployment rates
(part-time employment and/or employment in lower-paying jobs) also come from
manpower studies for the area. Once obtained by labor classification, they are
applied in the same manner as the unemployment rates to estimate positive and
negative benefits through underemployment impacts.

It is clear that the greater the unemployirent and underemployment in the area
where the new enterprise is under consideration, the greater the positive
employment benefits from jobs created and the greater the negative employment
benefits from jobs replaced. The employment effects are relatively great in
areas of depressed conditions and lack of employment opportunities; and at the
other extreme, they are zero under conditions of full employment,

Property Value Tmpacts

Many kinds of development enterprises can be expected to have impacts on the sale
value of properties which are adjacent to the site or to Lransport networks
serving the site where the enterprise will be located. Capital gains (and
losses) in the market value of land, buildings and other real property in the
arca which are caused by the enterprise are estimated by comparing the expected
period-by-period change in asset value with implementation to the change in value
of these assets without implementation of the enterprise. Special care should
be taken to insure that the capital gains benefits credited to the enterprise do
not represent double counting of any direct or associated benefits already
reflected through incrcased incomes from these assets. For example, if added
income from linkage benefits to distribution centers is included in projected
benetits, then the added asset value of the distribution centers would be double
counting, and should not be credited.

In some cases, one has the option of measuring associated benefits either through
capital gains or through increased incomes via the linkage effects as describad
above. So long as these benefits are measured one way or the other, the choice
is at the option of the user, depending upon which is easier and/or more accurate
in the individual case. Other sources of associated positive and negative
benefits can be measurcd accurately only through the impacts on asset values.
This is truc of impacts on resale values of residential and other properties
which are not linked through the inputs and outputs of the enterprise, for
example. For development cnterprises such as major airports, much of the total
associated benefit may come through impacts on asset values, and needs to be
neasured accordingly.

The first step in measuring capital value impacts is to identify the assets that
7111 be impacted, and the number of units (e.g., hectares, residential lots,
structures by class, etc.) in each impacted classification. For each such
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classification, the per unit value in each future period first is estimated in
the absence of the enterprise. Then a second set of unit resale values is
estimated under conditions with the enterprise in place. The schedule of capital
gains and losses attributable to the enterprise is obtained by subtracting the
former from the latter. The results are multiplied by the num:t r of units in the
classification to obtain the schedule of estimated capital gain or loss impacts
for that asset classification.

The projected capital gain rate for a given classification of assets without the
enterprise usually can be estimated accurately by projecting historical rates of
change in values. Estimated rates of gain with the enterprise in place can be
determined by projecting historical rates of change in a comparable area where
similar enterprises have been established. If necessary, the rates of change in
value shown by such historical figures can be checked with knowledgeable people
in the area such as real estate appraisers, loan agents, brokers and other
professional people whose business it is to know changes in property values over
time. The net schedule of changes in property values due to implementation of
the enterprise should be in real terms after adjusting for changes in purchasing
power of money. Since the net is obtained by subtraction, this will be the case
if both the with and without enterprise property values are in real terms. If
the separate projections are made in monetary terms, then the difference will
need to be reduced to real terms after the subtraction is made.

Clearly one source of public benefit resulting from the enterprise and its
impacts on property values is the resulting increase in base for property tax
purposes. However, the resulting increase in property tax revenue is not a
proper source of associated benefit, because higher tax revenues represent
transfer payments, not increased economic values. The total net added gain in
real estate values as neasured above is the associated benefit; an additional
crediting of a portion of that added gain for added property tax revenues would
be double counting.

Environmental Impacts

It is probable that most agribusiness enterprises will have additional impacts
on the environment where they are placed. Such impacts include those on (1)
health and safety, (2) recreational opportunity, (3) quality of physical
environment, (4) time saving, (5) social infrastructure and services, (5)
political security, (6) individual opporturity, (7) civil liberty, and (8) peace
of mind. Any measurable associated impacts in these categories which have not
been reflected through other direct or associated benefits should be included in
this section.

The measurement of such associated impacts is accomplished in much the same
manner as is the measurement of those on capital values discussed above. The
first step involves (1) identifying the specific sources of such impacts and (2)
selecting a volume measure for quantifying the impact in each category.
Depending upon the :ind of impact, the quantity units may be capital value of
assets, incomes per hectare, probabilities of losses from adverse environmental
conditions, person days of leisure, person days of good health, person years of
extended life span, hours of uninterrupted service, probabilities of losses from
acts of war, revolt, vandalism, etc., or some other measure. Some imagination
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may be needed to find an appropriate unit of measure for all of these potential
impacts, but it should be possible to do so for most of them. 1If it is impos-
sible to find a unit for a specific known impact, then that impact should be
excluded from the quantitative analysis, and reflected qualitatively in the
narrative report of findings.

The next step in projecting net associated benefits of these kinds is to develop
the quantities for measuring them (1) without the enterprise, (2) with the
enterprise in place, and (3) differences attributable to the enterprise, This
is accomplished in the same manner as outlined above for capital gains benefits.
The without case can be done by projecting historical trends, or by budgeting
future trends based on prevailing current conditions. The with enterprise case
can be done by (1) projecting trends in comparable areas where similar enter-
prises exist, or (2) budgeting future trends based on conditions which will
prevail after implementation of the enterprise. The net amounts which can be
attributed to the enterprise are obtained by subtracting the schedules for the
without case from those for the with enterprise case. Net amounts with minus
signs represent negative associated benefits; those without minus signs represent
positive associated benefits,

The final step in measuring the associated benefits of these other kinds involves
(1) establishing appropriate unit values for the quantities used, and (2)
multiplying the schedules of net quantities by the unit values to establish
projected associated benefit schedules. Average unit values for most of the
quantity measures can be determined from the unit values currently prevailing in
the area. Some such as human lives saved may have to be valued arbitrarily by
measures such as the average annual life-time earning power of persons in the
population class where the lives would be saved. Once appropriate unit values
ave established, the associated benefit schedule for each of the other kinds is
calculated by straight multiplication of the quantity schedule by the cor-
responding unit value.

Associated Capital Outlav and Operatine Cost

Associated capital outlays and operating costs properly chargeable to the enter-
prise include those for any additional facilities or working capital plus any
added operating expense for staff, energy, materials, repairs and maintenance or
other items to insure achievement of the direct plus the associated ‘Lenefits
credited to the cnterprise. Capital outlays already included in the asset
acquisition schedule should not counted again, but any needed associated capital
outlays should be included here, regardless of who will incur them. Likewise,
any operating expense included in the projected cashflow used to determine the
Internal Rate of Return should not be counted again. Neither should any
operating expenses to be incurred by linked industries which already have been
reflected in the process of determining n2t unit values for the linked inputs and
outputs. Added ecxpenses for training should be excluded if already included in
the direct cashflow, but training expense incurred outside the enterprise chould
be included ir this section. Depreciation and interest expenses should not be
included on items reflected through the associated capital outlay schedule, but
should be included for any associated items not reflected in this manner,
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Probable associated capital outlays for many agribusiness enterprises may include
those for added physical infrastructure, including communications, added plant
buildings and equipment, and non-recurring expenses for such things as research
and development, legal services and financing charges. Typical associated
operating costs not covered elsewhere include those incurred by public agencies
for supporting services (professional and supporting staffs, publications,
communications, travel, etc.), for regulatory services, and for other expenses
(facility maintenance, administration, fuel and energy, supplies and materials,
etc.).

Associated capital outlay schedules are developed by (1) identifying the specific
kinds of outlay needed, (2) estimating the quantity of each such item, and (3)
applying the appropriate real unit costs to obtain the outlay schedule for each
additional asset needed. Associated operating cost schedules are developed in
comparable manner by (1) identifying the specific additional operating inputs
needed, (2) estimating the quantity of each such input by accounting period over
the economic horizon of the enterprise, and (3) applying projected real unit
costs to obtain the schedule of associated operating cost for each additional
input jtem.
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SECTION III

ELECTRONIC SPREADSHEET OF ASSOCIATED BENEFITS AND COSTS

The accompanying electronic spreadsheet represents a set of master worksheets for
entering appropriate values and calculating the projected cashflow of associated
impacts for a specific venture. It is assumed that the internal feasibility for
the venture already will have been investigated, so that many of the numbers
needed for formal economic impact analysis already are available to the user.
Tne spreadsheet is designed to take full advantage of such numbers, and eliminate
the need for duplicating projections and analyses previously made.

Economic impact analysis measures the associated rate of return for the same
projected total capital outlay schedule as is used for the internal rate of
return (IRR) analysis for the venture. For this reason, the projected capital
outlay schedule for land and site development, facilities and working capital
used to compute the internal rate of return can be entered without modification
to the projected cashflow for economic impact analysis,

The quantities of inputs and outputs needed to establish linkage impacts of the
venture should be known from supporting tables used to project the cashflow for
IRR analysis. Input requirements for the construction stage are included in the
capital cost estimate. Inputs for operation of the venture are included in the
schedules of operating costs. The kinds and quantities of outputs are listed in
the projected revenue schedules for the venture.

The numbers of employees by classification used to project the payroll for the
venture serve as basis for estimating employment impacts. Personnel training
projections for the venture provide the basis for estimating training impacts.

The kinds and numbers of surrounding properties affected by the venture are not
tabulated directly in any of the supporting schedules for the IRR analysis, but
they can identified from detailed maps of the site and access roads to it. The
same goes for the kinds and numbers of environmental factors which will be
impacted by the venture; they can be identified from detailed maps, from detailed
descriptions of the existing infrastructure, and from environmental impacts which
have been tabulated for comparable ventures in other arcas.

The accompanying worksheets for identifying and measuring the various kinds of
economic impacts of a venture provide a systematic framework for (1) tabulating
the impact quantities, (2) estimating unit benefits for each kind of impact, and
(3) computing net benefits associated with each projected impact. The results
provide the basis for the projected cashflow of associated benefits and costs and
computation of the Associated Rate of Return on total capital outlay for the
enterprise (ARR).
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Nature and Purpose of the Spreadsheet

The electronic spreadsheet for projecting the probable associated economic
impacts represents a series of 24 worksheets which are 1linked together to
generate the projected cashflow schedule of associated benefits and costs for the
enture under study. The 24 worksheets are organized into a tabular format which
is three sections wide and eight sections long. The three columnar sections
contain quantities, unit values and total values, respectively. The eight
horizontal sections contain information for each of the major categories of
impacts, extending from construction impacts to environmental impacts and
associated costs. The general organization of the spreadsheet is illustrated in
Figure 1, below.

A. Quantities B. Unit Values C. Total Values

Al M1 Y1l

1L.Construction K71 W71 AJ71
A81 M81 Y81

2. Inputs K137 w137 AJ137
Al4l M141 Y141

3. Outputs K200 w200 AJ200
A206 M206 Y206

4. Training K265 W265 AJ265
A271 M271 Y271

5. Employment K330 w330 AJ330
A336 M336 Y336

6. Property K396 W396 AJ396
A401 M401 Y401

7. Environment K460 W460 AJ460
A471 M471 Y471

8. Assoc. Cost K530 w530 AJ530

Figure 1. Ranges of Worksheets for Impact Analysis

Worksheets for tabulating the quantities of impacted units appear in the A
sections, extending from cclumn A through column K in the spreadsheet. The
worksheets extend from Number 1 for Construction on lines 1 through 71 to Number
8 for Associated Costs on lines 471 through 530. Thus, the construction
quantities worksheet extends from cell Al to cell K71, the input quantities
worksheet from cell A8l to cell K137, and so on.
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The worksheets for determining unit values for the associated impacts in the
eight categories are included in columns M through W. The ranges extend from
cell M1 to cell W71 for the first catepory down to cell M471 to cell W530 for the
associated costs in the eighth category.

The eight worksheets for determining total values for the associated impacts are
located in column Y through column AJ in the spreadsheet. The ranges for these
tables extend from cells Y1 to AJ71 down to cells Y471 to AJ530.

The data cells in the eight quantities worksheets in Section A of the spreadsheet
are unprotected so that appropriate data for the venture of interest can be
entered to replace those for the illustrative Panama rice mill case included on
the original spreadsheet. The classes of impact quantities outlined on these
eight worksheets serve to suggest classes relevant to the venture under study.
Entriec are to be made only for those categories and classes which are relevant
to the case, leaving blank the cells which do not apply. Non-zero entries for
the Panama rice mill case which do not apply for the case at hand should be
deleted from the workshects.

The eight worksheets in Section B for unit values contain unprotected data cells
as well as protected cells in which values will be calculated automatically.
Consider the worksheet for computing unit values of associated benefits from
construction linkages (1B), for example. Unprotected cells are provided for
entering (1) the price of each construction input to the venture, (2) the
prevailing margin for the supplying industry, (3) available capacity in the
supplying industry, and (4) the fixcd cost component of the supply price. Added
profits to the supplying industry and corresponding total per unit associated
benefits are computed by the workshcets. The values for the Panama rice mill
example in the Section B worksheets nced to be changed only for cells correspond-
ing to cells with non-zero entries in the Section A worksheets for the case under
study. The remaining entries will not affect the results (as they will be
multiplied by zero), so they can be retained in the Section B worksheets for
future reference,

All values in the eight workshecets of Section C are computed by cell formula so
that no entries are needed for the case under study. All cells in these
worksheets are protected. The values will be computed automatically by the cell
formulas when the spreadsheet calculation command is given.

Classes of Associated Benefits and Costs

The eight catepories of associated benefits and costs included in the worksheets
fall into four distinct groups. One group arises from added economic activity
through product linkages from the venture to suppliers of inputs and marketers

of outputs from the wventure, Another arises from added employment and/or
increased payroll created by the venture. A third includes impacts on property
values and cnvironmental factors. The last includes any additional capital

outlay and operating cost needed to assure the associated beaetits projected for
the venture.

The four groups of associated benefits and costs are summarized in Figure 2.
Linkage benefits include those in the first three categories, Worksheets 1 to
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LINKAGE BENEFITS
1A. Construction Inputs 1B. Earnings from Inputs 1C. Construction Benefits
2A. Operational Inputs 2B. Added Input Margins 2C. Input Linkage Benefits
JA. Operational Qutputs 3B. Added Output Margins 3C. Output Linkage Benefits
EMPLOYMENT BENEFITS
4A. Employees Trained 4B. Increased Wage Rates 4C. Training Benefits
5A. Persons Employed 3B. Increased Earnings 5C. Employment Benefits
OTHER BENEFITS
6A. Property Impacted 6B. Increased Values 6C. Capital Gain Benefits
7A. Enviromnental Effects 7B. Monetary Values 7C. Environmental Benefits
ASSOCIATED COSTS
8A. Additional Inputs 8B. Added Unit Costs 8C. Associated Costs
Figure 2. Outline of Associated Benefits and Costs
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3, inclusive. Possible benefits from linkages through inputs used in the
construction phase of the venture are included in the number 1 set. These
include such items as professional services, site preparation, building con-
Struction, equipment purchase and installation, energy used in construction, and

services for construction workers, Linkage benefits through inputs to be used
in operation of the venture are included in the number 2 set as shown in Figure
2. They include such items as raw materials, production supplies, fuel and

energv, office supplies, services and subscriptions and other operational inputs.
Linkage benefits generace through marketing and distribution of the outputs and
services of the venture renresent the number 3 sec, Such benefits can be
gencrated at all stages in the marketing system, including assembly, storage,
processing, transport, wholesale distribution, retail and sub-retail distribution
and other marketing services.

Employment linkages give rise to the second group of associated benefits
presented in Figure 2. These include possible training benefits generated
through the increased earning power of workers after training, as shown in
category number 4, Thev also include benefits arising by employment of those in
labor classifications for which some degree of unemplovment and/or underemploy-
ment exists, as shown in category number 5. Operational functions for which
acditional emplovment nay be created include buving and receiving, plant
operation, packinrg and shipping, marketing and distribution, and office and other
services. any existing jobs replaced by the venture also will be reflected in
the number 5 worksheets and subtracted a@s negative emploviment benefits.

Two types of associated benefits are included in the group of other benefits
shown in Figure 2. Property value impacts are included in category number 6.
They include projected changes in property values (both positive and negative)
caused by the venture. Kinds of property that may be impacted include land,
residential houmec, recreational units, motels and rescaurants, and offices and
les. The other tvpes of benefits in this group cre those arising

! licpacts in category number 7. Thev include such components
v recreation, physical environment, time saving and in-
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0: associated impacts shown in Figure 2 includes any associated
costs needed to assure the benefits credited to the venture, whether to be
Incurred by the venture or by others. Eoth associated capital outlays and
operating costs are included in category number 8. Possible capital outlays
include those for phvsical infrastructure, buildings and facililties, and for
non-recurring costs such as rescarch and development or legal fees. Possible
associated operaci costs include expenses for supporting services, for
regulatory services and for other expenses (facilityxnaintenance, administration,
energy, supplies, ete.). Expenditures included in category number 8 should ke
in addition to those which were included in direct capital outlays or operating
costs used to determine the internal rate of return.
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Organization and location of Spreadsheet Files

The complete layout of the differcnt impact anaylsis worksheets in the electronic
spreadsheet is shown in Figure 3. Following the pattern of Figure 1, the diagram
indicates worksheets for quantities, unit values and total values in successive
columns, and the different categories of associated benefits and costs in
successive rows. The 24 separate worksheets for identifying and measuring
associated impacts by category extend from Table 1A in the upper left corner to
Table 8C in the Y471..AJ530 range of the spreadsheet. To the right of this in
the spreadsheet, Table 9 is the projected cashflow of associated benefits and
costs. Table 9A, containing the first eight columns of the cashflow, occupies
the AK1l..AT62 range. Table 9B, containing the last five columns of the cashflow,
falls at range AK63..AT113. Table 10, contairing the directory of tables in the
spreadsheet appears at range AM115..AJ154.

Each of the worksheets has been given a named range corresponds to its numerical
designation in the electronic spreadsheet. Worksheet Table 1A containing the
quantities of construction inputs is located at the named range of 1A in cells
Al..K71. Table 1B containing the unit values of associated construction impacts
is located at the named range of 1B in cells M1..W71. Tahle 1C containing total
values of construction impacts is located at the named range of 1C in cells
Yl..AJ71. The same pattern follows throughout the complete spreadsheet. For
example, the first sec ion of the projected cashflow is located at named range
9A in cells AKl..AT62.

Either the named vange or the cell address may be used to reach any of the
worksheets. Because the range names are more logical and easier to remember, and
at the same time require fewer keystrokes, they are preferred to the correspond-
ing cell address by experienced users. Typing Goto <F5> 5B <return> will bring
Table 5B to the screen. Specifying 5B as the print range, transfer range, etc.
has the same effect as specifying the M271..W330 range, and is accomplished more
quickly and easily.

The table number and cell location for each of the worksheets in the system are
listed in Table 10, Directory of Worksheet Tables. When not sure of the location
or contents of a particular worksheet, one can type <F5> 10 and refer to this
directory.

Using the Spreadsheet to Project Case Impacts

To use the ASSOCREN electronic spreadsheet to project the economic impacts for
a specific venture of interest, one first ceeds to retrieve the spreadsheet to
computer memory. Then one completes each of the relevant A (quantity) and B
(unit value) worksheets in succession. After this has been done, the impact
values are computed automatically wher the spreadsheet is recalculated.
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Benefit (Cost) A. Quantities . Unit values C. Total Values Summary
1.Construction Table 1A Table 18 Table 1C Table 9A
Inputs Al. K71 M1..W71 Y1..A471 AK1..AT62
2.0perational Table 2A Table 28 Table 2C Table 98
Inputs A81..K137 M81..W137 Y81..AJ137 AK63..AT113
3.0perational Table 3A Table 38 Table 3C Table 10
Outputs A141, K155 M141..W200 Y141..AJ200 X AM115, ,AJ154
4, Training Table 4A Table 48 Table 4C
Impacts A206. .K265 M206. .W256 Y206. .AJ265
5. Employment Table 5A Table 58 Table 5C
Impacts A271..K330 M271..W330 Y271..A4330
6.Capital Gain Table 6A Table 68 Table 6C
Impacts A336..X386 M336..W386 Y336..A4396
7.Enviroimnental Table 7A Table 78 Table 7C
Impacts AL01. X460 M401. .W460 Y401..AJ460
8. Associated Table 84A Table 88 Table 8C
Costs A471..K530 M471..5530 Y471..AJ530
Figure 3. Location of Files in Impact Analysis Spreadsheet

Although compact and self contained, the ASSOCBEN spreadsheet is large and has
many cell formulas, so that substantial memory and disk capacity is needed to
operate it. Operating the version compiled with Baler ({Copyright by Baler
Software Corporation, Rolling Meadows, Illinois 60008) requires a hard disk and
at least 512 K of memory, but does not require Lotus or any other spreadsheet
software; the RUN.EXE, ASSOCBEN.OVR and ASSOCBEN.BKB files use about 525,000 K
bytes of space on the hard disk. Operating the .WK1 spreadsheet requires that
the user have Lotus or compatible software and 640 K of memory, but does not
require a hard disk; the ASSOCBEN.WK1l file uses 316,086 K bytes of disk space.

Installing the Compiled Spreadsheet

The compiled version of the ASSOCBEN spreadsheet is installed to a hard disk
drive directly from the ASSOCBEN Master Disk 1. The steps for doing so are:

1. Create an ASSOCBEN directory on the hard disk by logging to the C Drive and
typing MD\ASSOCBEN <return>

2. Log to this directory by typing CD\ASSOCBEN <return>
3. Place the ASSOCBEN Master Disk 1 in Drive A (or B) and type COPY A:(or B:)

* % <return>
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4. Create a BAT file for direct entry to the spreadsheet from any drive by
typing CD\BIN (or CD\DOS, depending upon how the path in your AUTOEXEC.BAT
file is specified) <return>, and then use the DOS editor EDLIN to create
the file by typing EDLIN ASSOC.BAT <return>. While in EDLIN type I
<return> and the following in response to the numbered prompts:

1.C: <return>

2 ,CD\ASSOCBEN <return>

3.RUN ASSOCBEN <return>

4 . CD\ <return>

5.<Ctrl> C and then E to save ASSOC.BAT file.

Retrieving the Compiled Spreadsheet

After the ASSOCBEN files have been installed on hard disk and the ASSOC.BAT file
created, the ASSOCBEN spreadsheet is accessed from any drive or directory by
typing ASSOC <return>. If the BAT file is not created (or the path is not
modified in the AUTOEXEC.BAT file), then the file is accessed by logging to the
C drive and typing CD\ASSUCBEN <return> RUN ASSOCBEN <return>. Note that it is
not necessary to have Lotus or compatible software to run this version of the
spreadsheet.

In order to preserve the master spreadsheet containing the Panama rice mill
example, it is a good idea to copy the two original working files, ASSOCBEN.OVR
and AS50CBEN.WKB, to new names in the same subdirectory of the C drive, e.g.
ASSOCPAN.OVR and ASSOCPAN.WKB, respectively. This will preserve the ASSOCBEN
files for the current venture under analysis. When the files for such venture
have been completed, they too can be copied to new names for archive purposes,
e.g., ASSOCONE.OVR and ASSOCONE.WKB.

When one is using the ASSOCBEN spreadsheet to enter the numbers for new case, the
revised files should be saved from time to time, using the F[ile] S[ave] command.
The spreadsheet can be saved under the same name, ASSOCBEN, by typing R[eplace],
or under a new name, say ASSOCLST, by typing ASSOCLST <return>. If it is saved
under a new name, that new name needs to be included in the retrieve command when
restarting the spreadsheet. Logged into the ASSOCBEN sub- directory, that
command is RUN ASSOCBEN ASSOC1ST <return>.

The ASSOCBEN Master Disk }o. 1 contains two additional files, ASSOCOMP.OVR and
ASSOCOMP.WKB. They represent a compressed version of the ASSOCBEN spreadsheet
which permits larger sections of the worksheets to be viewed on the screen. Most
of the data columns are reduced from the standard nine spaces to six spaces,
Punctuation is eliminated from the data format, so that larger numbers can be
accommodated in the compressed form. If your monitor permits, the line spacing
also can be compressed, using the command / V[ideo] S[ize] 4[3-rows] <return>.
To bring up the compressed form of the spreadsheet, one logs to the ASSOCBEN
subdirectory and types RUN ASSOCOMP <return>. It should be noted that worksheets
printed with ASSOCOMP will contain abbreviations or omissions in some of the
column headings.
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Retrieving the .WK1l Spreadsheet Directly

The user who does not use the compiled version of the ASSOCBEN spreadsheet will
need Lotus 123 or compatible software to manipulate the spreadsheet. The
ASSOCBEN.WK1 spreadsheet of associated benefits and costs was developed using
LOTUS 123, Release 2. One needs to have installed and first bring up this or
later version of LOTUS, or compatible competitive spreadsheet software package.
When the chosen software comes to computer memory, one then designates for file
retrieval the drive containing the spreadsheet file, and the file name ASSOCBEN
(short for Associated Benefits and Costs). Because of the size of the file,
retrieval will take several minutes after the retrieval command is given. The
file then is manipulated with the standard spreadsheet commands for the LOTUS or
other spreadsheet software one is using.

Entering Impact Quantities

Following the designations and locations shown in Figure 3, one next proceeds to
the quantity worksheets which are relevant to the venture under study. The
construction impacts worksheet is accessed by typing <F5> 1A <return>, Then one
proceeds to the appropriate cells for entry of construction input quantities,
following the instructions in Section IV. If there are no new entries to the
cells used for the Panama case (E22, E23, E24 and E25), be sure to delete these
values before leaving Table 1A.

Next, for the quantities of operational input linkages, the appropriate worksheet
is accessed by typing <F5> 2A <return>. After making the entries for the case
of irterest following the instructions in Section V, again be sure to delete
numbers for the Panama case which are not to be used (E88..K88, E98..K98,
E110..K110).

One proceeds to the quantities worksheet for operational output linkages by
typing <F5> 3A <return>, Entries of the product outputs and corresponding
quantities by projection period are made following the guidelines in Section VI.
As before, entries for the Panama case in cells E148..K149 which are not used for
the current case should be deleted.

The quantities worlsheet for training benefits is accessed by typing <F5> 4A
<return>. If there are training benefits for the case under study, the numbers
of persons to bc trained are entered to the appropriate cells as indicated in
Section VII. The entry for the Panama case in cell D224 should be deleted if it
is not replaced by one for the current case.

Next, the workshcet for numbers of jobs to be created (and replaced) by the
venture is accessed by typing <F5> 5A <return>. Entries are made following the
guidelines in Section VIII. If not replaced by those for the venture under
study, all entries for the Panama sample case should be deleted. This includes
those in cells E280..K280, E288..K288, E290..K290, E292..K292, E299..K299,
E316..K316 and E319..K319.

The worksheet for numbers of properties impacted by the venture is accessed by
typing <F5> 6A <return>. Entries to the appropriate cells, if any, are made in
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the manner indicated in Section IX. Before leaving this worksheet, the existing
numbers for the Panama case in cells E343 and E346 should be deleted if not
replaced by those for the venture under study.

The worksheet for quantities of environmental impacts is accessed by typing <F5>
7A <return>, and cell entries are made following the guidelines in Section X.
If not used for the case, care should be taken to delete the numbers in cells
Ha444 | H446,

Finally, the worksheet for quantities of associated outlays and costs is accessed
by typing <F5> 8A <return>. Entries for the case are made for the various
categories of cost and periods following the steps outlined in Section XI. If
not replaced by numbers for the case, all numbers for the Panama example should
be deleted before leaving this worksheet. Cells involved include E481 and E483,
F497 and G497, H501 and the block, ES05..KS510.Y

Entering Unit Values for Impacts

The unit values are entered to the worksheets in similar fashion following the
designations and locations shown in Figure 3. The worksheet for unit values of
construction inputs is accessed by typing <F5> 1B <return>. Then one proceeds
to the cells corresponding to those for quantity entries in Table 1A and enters
the unit values for his case in place of those for the Panama Rice Mill case
example. The remaining values in Table 1B need not be changed or deleted because
no quantities have been entered to multiply by them. For the lines in Table 1B
where new entries are made, only the highlighted unprotected cells need to be
considered. Added profit in cclumn R and the values in columns U, V and W are
calculated by formula.

For the unit values of operational inputs, the appropriate worksheet is accessed
by typing <F5> 2B <return>. Revised values for the case of interest are made on
the lines corresponding to non zero quantity entries in Table 2A, following the
instructions in Section V. No new entries need to be made on lines corresponding
to rhose left blank in Table 2A, nor in the columns containing protected cells
where values are computed by formula.

One proceeds to the unit values worksheet for operational output linkages by
typing <F5> 3B <return>. Revised values are made for the relevant market levels
on lines corresponding to non zero quantity entries in Table 3A, following the
instructions in Section VI. As before, no new entries need to be made on lines
corresponding to those left blank in Table 3A, nor in the columns containing
protected cells. If some of the market levels in Table 2B are not relevant to
the case, the existing entries will neced to be changed to zero on those lines
corresponding to those containing entries in Table 3A.

The unit values workshecet for training benefits is accessed by typing <F5> 4B
<return>. If there are training benefits for the case under study, revised
values are made on the lines correspouding to non zero quantity entries in Table
LA, following the instructions in Section VII. No new entries need to be made
on lines corresponding to those left blank in Table 4A, nor in columns T, V and
W containing protected cells where values are computed by formula,
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Next, the worksheet for unemployment and underemployment benefits (including
negative benefits) for the venture is accessed by typing <F5> 5B <return>,
Entries are made following the guidelines in Section VIII on lines corresponding
to those with non zero entries in Table 5A. No new entries need to be made on
lines corresponding to those left blank in Table 5A, nor in columns R, U and W.

The worksheet for changes in real property values caused by the venture is
accessed by typing <F5> 6B <return>. Entries to the appropriate cells are made
on lines corresponding to non zero entries to Table 6A in the manner indicated
in Section IX,.

The worksheet for unit values of environmental impacts is accessed by typing <F5>
7B <return>, and revised cell entries are made on lines corresponding to those
with non zero entries to Table 7A following the guidelines in Section X. No
revisions need to be made on lines corresponding to those left blank in Table 7A.

Finally, the worksheet for unit values of associated outlays and costs is
accessed by typing <F5> 8B <return>. Revised cell entries for the case are made
on lines corresponding to those containing non zero entries in Table 8A,
following the steps outlined in Section XI. No changes are necessary on lines
not used for the case in Table 8A.

Calculating Associated Benefits and Costs

Projected associated benefits and costs by category in the C Section of the
electronic spreadsheet (Figure 3) are computed by period over the economic
horizon for the venture simply by pressing the recalculation key, <F9>. No
additional data need to be entered in order to make the calculation. The
computation may be delayed until all entries have been made to the complete set
of quantity tables and to the complete set of unit value tables, so that final
computations are made at one time. Alternatively, the computations can be made
category by category as the entries to the corresponding quantity and unit value
worksheets are completed. For example, as entries are completed to Table 1A and
to Table 1B, it may be desirable to compute the total linkage benefits from the
construction stage immediately. This accomplished by keying <F5> 1C <return> to
go to Table 1C and then <F9> to recalculate. The figures in Table 1C will be
computed immediately, as illustrated in Section IV. 1In either case it may be
desirable to make more than one iteration in the spreadsheet calculation in order
to be sure than stable final values are obtained. This is done by recalculating
the spreadsheet more than once, for example by keying <F9> <F9> <F9>.

Computation of Associated Rate of Return for the Case

When the spreadsheet is recalculated with final input figures in the complete
sets of quantity and unit value tables, the projected cashflow of net associated
benefits and costs is developed by the spreadsheet at the same time as the set
of total net benefit and cost tables. The first section of the cashflow
incorporating values from Tables 1C, 2C, 4C and 5C is contained in Table 9A: the
second section incorporating values from Tables 3C, 6C, 7C and 8C is contained
in Table 9B. The projected capital outlay schedule for the venture also is
included in Table 94,
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The latter figures are not recomputed by the spreadsheet, because they are
presumed to exist from the internal feasibility analysis and the projected IRR
cashflow for the venture. Such figures are entered by hand to Table 9A, or are
transferred from the projected internal cashflow worksheet file using the F[ile]
Clombine] A[dd]) N[amed Range] spreadsheet command.

When the complete cashflow is ready, it is saved as a print (.PRN) file for use
with the feasibility analysis software accompanying the companion publication of
the Food and Feed Grains Institute, Special Report No. 20. ! That software will
compute the Associated Rate of Return on total capital investment (ARR) for the
the venture. It also has options for conducting sensitivity analyis of the ARR
to levels of specific associated benefits or cocts which may vary from those
projected for the base case. The sensitivity analysis is accomplished with the
software by introducing "scaler" multipliers on the appropriate benefit and/or
cost columns of the input data used for the computations.

As described in Section XII below, the spreadsheet commands for creating the
print file which will be read by the IRR software as DOS (ASCII) values are
P[rint] F[ile] B:ASSOCBEN <return> R[ange] CASHFLOW <return> O[ptions] M[argins]
L{eft] 0 <return> M[argins] R[ight] 96 <return> M[argins] T[op] 0 <return>
Mlargins] B{ottom] 0 <return> O[ther] Ulnformatted] Q[uit] C{lear] B[orders] G[o]
Quit]. After creating the print file, one exits the spreadsheet program to run
the feasibility analysis (IRR) software.

Prior to running the IRR software it is necessary to rename the print file to
DATA.IRR using the DOS command REName by typing REN ASSOCBEN.PRN DATA.IRR
<return>. After this is done, the IRR run is initiated by typing IRR(ENG)
<return>. At the appropriate screen prompts by that software one indicates for
his case the monetary unit, accounting periods per year in cashflow, options for
sunken investment and benefit-cost calculations, discount rates, number of years
in the cashflow, columnar organization of the data set, type of analysis (3 =
ARR), number of scale options, data file creation, and title, column headings and
footnotes. When ready the output is echoed to the printer by typing <Ctrl> P and
the run is initiated by keying <return>. These steps are detailed in Section
XIT.

1 Phillips, Richard. IRR Feasibility Analysis Program for Use on MS DOS
Microcomputers, Release 2. Special Report No. 20, Food and Feed Grains
Institute, Kansas State University, Manhattan. Revised Oct. 1990,
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SECTION 1V

ESTIMATING IMPACTS OF DESIGN AND CONSTRUCTION

The worksheets for estimating economic impacts associated with the construction
phase of a venture are included in the upper portion of the electronic spread-
sheet for impact analysis, ASSOCBEN. The first step in accessing the worksheets
is to retrieve the spreadsheet into computer memory. For those who have
installed the compiled software package, ASSOCBEN, as outlined on page 24, this
is done by typing RUN ASSOCBEN (or simply ASSOC if the Assoc.Bat file has been
created) and then keying <return>. The spreadsheet will be recalled promptly as
indicated by the beep sound and the screen prompt, "Press any key to continue".
When the spreadsheet comes to view on the monitor, it will display a portion of
the first worksheet, Table 1A showing quantities of construction inputs by
classification and by period for the venture. To remove the "CALC" message at
the bottom of the screen and insure that everything is ready for you to proceed,
type <F9> to recalculate the spreadsheet. 1If your monitor accommodates it, you
may want to change the display so that you can see more lines of the worksheet
at the came time. This is accomplished by the command / V{ideo] S[ize] 4[3-rows]
(or 5[0-rows) Q[uitj. 1If you want to see more columns of the worksheet at the
same time, you would retrieve the ASSOCOMP spreadshecet rather than ASSOCBEN (by
cyping RUN ASSOCOMP <return> as described on pages 24 and 25). The / V[ideo]
Cf{olor] and/or L{CD/B&W] comnands may be used to change the color and shading
appearance of the screen if dcsired.

For those who are working from the LOTUS spreadsheet, ASSOCBEN.WK1, with Lotus
123 or compatible spreadsheet software, the first step is to bring the software
into memory (e.g., by typing LOTUS and keying <returr>). After that one
retrirves the spreadsheet by typing / F[ile] R[etrieve] ASSOCBEN <return>. Be-
cause of the size of the spreadsheet, it will take the software several minutes
to retrieve the file to memory. When this spreadsheet comes to view on the
monitor, the portion of the spreadshect displayed may not be the upper left
section of Table 1A. If not, remember that the goto Table 1A command is <F5> 1A
<return>. As with the complied version, one then types <F9> to recalculate the
spreadsheet and insure that everything is ready to proceed.

Layout of the Construction Imnact Worksheets

The layout of the three worksheets for estimating the impacts of the design and
construction phases of the venture is shown in Figure 4. Table 1A for entry of
quantities of construction inputs by classification in each projected period is
located in the upper left block from cell Al to cell K69. Table 1B for entry of
the unit values of construction input linkages is in the center section from cell
Ml to cell W69. Table 1C showing calculated construction linkage benefits is
located in the right section from cell Y1 to cell AJ69.

The Table 1A and Table 1C worksheects contain seven identical classes of inputs
covering the planning, design and construction phases of the venture. Profes-
sional services appear on lines 8 through 13. Site preparation inputs are on
lines 17 and 18. Building construction is listed on lines 22 through 33. Plant
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machinery acquisition and installatiou are shown on lines 37 through 46. Inputs
by energy source are included on lines 50 through 54. Services for construction
operations are reported on lines 58 through 63. Other construction inputs are
shown on lines 67 through 69,

The unit values worksheet, Table 1B, contains the same line items, but the
columns represent factors used to compute the unit benefits of the line items
rather than the construction periods in the cashflow. Project price appears in
column P. Industry margin is in column Q. Added profit is presented in column
R, excess capacity in column S, fixed cost in column T, and variable cost in
column U. The cost factor for each line item is in column V, and the computed
unit benefit for the item is listed in column W.

Figure 4 provides a convenient reference for locating specific classes of
construction inputs when reviewing the quantities, unit values and construction
impacts for the venture of interest. The chart also serves as reminder of the
structure of the worksheets and the interrelationships among them. Users will
find it helpful to refer briefly to the chart each time they start to make use
of Tables 1A through 1C in connection with the venture, or when assessing the
impacts of another venture,

.. Table 1A Table 1B . N Table 1C
Quantities of Construction Unit Values of Construction Linkage Benefits from Con-
Inputs by Class by Period Input Linkages by Class struction Inputs by Period

PROFESSIONAL SERVICES PROJECT PRICE PROFESSIONAL SERVICES
D8..X13 P8..P69 AB8..AJ13
SITE PREPARATION INDUSTRY MARGIN SITE PREPARATION
D17..K18 08..069 AB17..AJ18
BUILDING CONSTRUCTION AUDED PROFIT BUILDING CONSTRUCT!ON
D22..K33 R8..R69 AB22..AJ33
PLANT MACHINERY EXCESS CAPACITY PLANT MACHINERY
D37..K46 $8..569 AB37..AJ46
ENERGY SOURCE FIXED COST ENERGY SOURCE
050..KS4 18..769 ABS0..AJS4
SERVICES FOR CONSTRUCTION VARIABLE COST SERVICES FOR CONSTRUCTION
D58..K63 U8..u69 ABS8. .AJ63
OTHER COMSTRUCTION INPUTS COST FACTOR OTHER CONSTRUCTION INPUTS
. D67..K69 V8..V69 AB67..AJ69
UNIT BENEFIT
W8. . W69

Figure. 4. Layout of Worksheets for Estimating Impacts of Construction
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Quantities of Raw Materials and Supplies by Class in Table 1A

Table 1A serves as the starting point for projecting the associated benefits and
costs one can expect through impacts the venture will make on its economic
environment. When the title of the venture is entered to cell F2 of the
worksheet, it will be transferred automatically to the other two worksheets in
Figure 4, as well as to all other worksheets in the total electronic spreadsheet,
when the calculation command is given. The entries to the B cells on lines 13,
18, 32, 54 and 63, and those to the A ceclls on lines 67-69 will be transferred
to the corresponding positions in Table 1B and Table 1C at recalculation also.

It will be noted that the only cells in Table 1A which contain entries for the
Panama rice mill example are E22 through E25 under building construction for the
second year in the projected cashflow. None of the other classes of input were
applicable for that case. This will not be true for other ventures; there may
be entries in any one or all of the classes included in the table. For those
ventures which do not have nonzero entries in the occupied E22 to E25 cells, do
not forget to remove the entries for the Panama rice mill case, using the
spreadshect command / R{ange] E[rase].

Now let us proceed to the various classes of inputs in the planning, design and
construction phases of the venture,

Professional services expenditures for planning, formation, desipgn, engineering
and constructing the venture are to be entered under the years such expenditures
will be incurred in cells D8 through K13 of Worksheet 1A. Separate lines are
itemized for architectural services, engincering services, economic and business
analyses, legal and accounting services, general contractors’ fees and other
professional servicces. The unit of measvre for such services ordinarily is the
total fee for the service, even though some of them (e.g., engineering fees), may
be estimated as percentages of the total construction cost. The various service
fees for the venture can be taken from the cost estimate schedules used to
project the total capital outlay required.

Only those professional service lines in the worksheet which are relevant to the
venture of interest need to be used. Those lines left blank will pose no problem
in the use of the total sprcadsheet for the case.

Site preparation expenditures relevant to the venture include those for grading
and leveling, and those for other site development (grade crossings, access
roads, surfacing, etc.). They are entered under the appropriate years in cells
D17 to K18. Expenditures in the "Other" category can be identified by kind in
cell B18. The appropriate unit of measure for grading may be cubic yards or
cubic meters; that for those in the other category probably will be the total
monetary cost.

The expenditures for site preparation can be taken directly from the cost
estimate schedules used to project total capital outlay for the venture,
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Table 1A. Quantities of Construction Inputs by Class by Period

A B o
Unit of
Class of Input Measure
PROFESSIONAL SERVICES:
1. Architectural % Fee
2. Engineering $ Fee
3. Econ. & Business $ Fee
4. legal & Accting $ Fece
5. General Contractor $ Ffea
6. Other 3 Fee
SITE PREPARATION:
1. Grading Cu.Yd.
2. Other $ Cost
BUILDING CONSTRUCTION:
1. Concrete Cu.vd.
2. Lumber 100 Bd.Ft.
3. Steel Tons
4. Other Materials $ Cost
5. Skilled Labor P/Mo.
6. Other Labor P/Mo.
7. Supervision P/Mo.
8. Electrical $ Cost
9. Plumbing $ Cost
10. Heating & Cooling % Cost
11. Other $ Cost
12. Material Transport $ Cost
PLANT MACHINERY:
1. Receiving Equip. $ Cost
2. Conveying Equip. $ Cost
3. Processing Eouip. % Cost
4. Packing Equip. $ Cost
5. Warchousing Equip. $ Cost
6. Loading Equip. $ Cost
7. Other Machinery $ Cost
8. Installation $ Cost
9. Mobile Equip. $ Cost
10. Delivery Cost $ Cost
ENERGY SOURCE:
1. Generating Unit $ Cost
2. Linc Hookups $ Cost
3. Fuel Recciving $ Cost
4. Fuel Stcrage $ Cost
5. Other % Cost

————

SERVICES FOR CONSTRUCTION:

1. Meals and Dr'nks P/Mo.
2. Personnel Transport P/Mo.
3. Health Services P/Mo.
4. Clothing P/Mo.
5. Entertainment P/Ho.
6. Other P/Mo.
OTHER CONSTRUCTION INPUTS:

1.

2.

3.

1st

Project: PANAMA RICE MILL

Quantities
2nd

40

1877
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3rd 4th 5th 6th

7th

8th



Building construction expenditures include construction materials, construction
labor, subcontracts for plumbing, heating and cooling, electrical, etc., plus
transport to the site and related construction expenses. The units of measure
vary from cubic yards (or cubic meters) of concrete in place and 100 board feet
for lumber to person months for construction labor and total money expenditure
for subcontracts. The construction quantities needed for the venture are taken
directly from the cost estimation details. They are entered for the appropriate
periods in the section bounded by cells D22 and K33.

Only those building :onstruction lines in the worksheet which are relevant to the
venture of interest need to be used. Those lines left blank will pose non problem
in the use of the toral spreadsheet for the case. A remindeys that if the cells
used for the Panama rice mill case are not used for the venture of interest,
don’t forget to remove the rice mill numbers from cells E22 to E25.

Plant machinery expenditures are entered for the appropriate construction periods
in the section of the worksheet from D37 to K&46. Szparate entry lines are
provided for receiving equipment, conveying equipment, processing equipment,
packing equipment, warchousing equipment, loading equipment, other plant
machinery, and mobile equipment. 1In addition, the costs for delivery and for
installation are to be entered on separate lines. This type of breakdown of
capital expenditures for plant machinery and equipment provides opportunity to
consider differences in economic impact per unit of monetary expenditure for
equipment in the different categories.,

The source of data for the machinery expenditures entered to Table 1A is the
capital cost estimate for the venture, together with the supporting schedules
upon which the estimate is made. The unit of measure for all such expenditures
normally will be the total monctary cost for plant machinery in each category.

Energy source expenditures include all capital costs to be incurred by the
venture in developing sources of energy and power for the operation. These may
include the power generating unit, be it electrical, steam, or compressed fluids,
and regardless of the fuel to be used. They also may include line hookups to the
sources of fuel and energy, fuel receiving, storage and transport systems, as
well an any other expenditures for the energy plant to support the venture (water
supply, cooling facility, clean environment equipment, etc.). The unit of
measure for such items is the total monetary cost in each line category, and the
information is taken directly from the details of the capital cost estimate for
the venture,

Expenditures in this group are entered to the appropriate lines and for the
appropriate periods in the range from cell D50 to cell K54. Word description of
the "Other" item on line 54 is entered to cell BS54,

Services for construction are to be entered quantitatively by construction period
in the section of the worksheet from cell D58 to cell K63. These items can be
entered in units of person months of construction workers. Appropriate quantita-
tive values can be estimated per person month for meals and drinks, for personnel
transport, for health services, for clothing, for entertainment, and for otlier
services, the latter to be identified in cell B63,
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The quantities of these "secondary” ccnstruction inputs do not come directly from
the capital cost estimate as do those in the above classes. Instead, they are
derived from the projected construction schedule and the numbers of construction
workers at each professional and skill level (as per the details oi the cost
estimate), applied to th~ kinds of supporting infrastructure in the vicinity of
the construction site. For construction work by permanent residents in the local
community, these items will be minimal. At the other extreme, construction
requiring the maintenance of "construction" camps for some period of time will
generate substantial quantities of services input.

Other construction inputs will vary with the nature of the venture under study.
For cases to which they apply, such items will be identified in cells A67 to A69,
and the quantities entered in the appropriaie construction periods in the range
from cell D67 to cell K69.

Examples of other construction inputs for specific cases might include expendi -
tures for environmental protection facilities, for flood control facilities, for
training institute and facilities, for access roads and bridges, for employee
housing and community services, for communications networks, and for landscaping
and other "beautification" programs. If the venture under study does not have
construction inputs other than those already reflected in the above classes, then
the entire section of other construction inputs will be left blank.

Unit Benefits to Linked Industries in Table 1B

Unit benefits corresponding to line items for which quantity entries are made to
Table 1A are to be entered to Table 1B. Even though this workshect as displayed
for the Panama rice mill case contains entries in all cells, the entries are
activated only when a quantity entry is made to the corresponding multiplier cell
in Table lA. For this reason it is not necessary to modify or erase values in
Table 1B that do not relate to relevant quantities for the case at hand. These
"dummy" values serve as useful guides to the functioning of the worksheet, and
indicate the general magnitude of values that one can expect. The project name
at the top of the worksheet, the identifications for the "Other" line items in
columns M and N, and the units of measure in column O are completed automatically
when the spreadshcet is recalculated.

[t will be noted that unlike Table lia, the unit value table does not contain
columnar entries corresponding to the various construction periods. Instead the
different columns from P to V contain data used to compute the net unit benefit
shown in column W for each line item in the table. The net unit benefit then is
applied to the quantities in all columns of Table 1A.

Project prices for each of the line items are indicated in column P of Table 1B.
These are the prices charged to the venture for each unit of the corresponding
item. The price entry is 1.00 on items for which the unit of measure is the
total monetary cost. It is something other than 1.00 for line items with units
of measure such as cubic yards, person months, and metric tons. Prices paid for
each item by the venturec are taken directly from the details of the capital cost
estimate,
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Table 1B. Unit Values of Construction Input Linkages by Class

Unit of Pr. .ect Industry

Class of Input Measure

PROFESSIONAL SERVICES:
1. Aicniteetural $ Fee
2. Engineering $ Fee
3. Econ. & Business $ fFece
4. Legal & Accting $ Fee
5. General Contractor $ Fee
6. Other $ Fee

SITE FREPARATION:
1. Grading Cu.Yd.
2. Other $ Cost

BUILDING CONSTRUCTION:

1. Concrete Cu.Yd.
2. Lumber 100 Bd.Ft
3. Steel Tons
4, Other Materials $ Cost
5. Skilled Labor P/Mo.
6. Other Labor P/Mo.
7. Supervision P/Mo.
8. Electrical Cost
9. Plumbing Cost

11. Other Cost

$
$
10. Heating & Cooling % Cost
$
12. Material Transport $ Cost

PLANT MACHINERY:

1. Receiving Equip. $ Cost
2. Conveying Equip. $ Cost
3. Processing Equip. $ Cost
4. Packing Equip. $ Cost
5. Warchousing Equip. $ Cost
6. Loading Equip. $ Cost
7. Other Machinary $ Cost
8. Installation % Cost
9. Mobile Equip. $ Cost
10. Delivery Cost $ Cost
ENERGY SOURCE:
1. Generating Unit $ Cost
2. Line Houkups $ Cost
3. Fuel Receiving $ Cost
4, Fuel Storage $ Cost
5. Other $ Cost
SERVICES FOR CONSTRUCTION:
1. Meals and Drinks P/Mo.
2. Personnel 1ransport P/Mo.
3. Health Services P/Mo.
4. Clothing P/Mo.
5. Entertainment P/Mo.
6. Other P/Mo.
OTHER CONSTRUCTION INPUTS:
1. $ Cost
2. $ Cost
3. $ Cost

—————

P.ice

50.00
150.00
600.00

1.00

3000.00
2500.00
4000.00

1.00

1200.00
300.00
150.00

85.00

Margin

.110

35

Added

Profit

0.110
0.097
0.130
0.106
0.086
0
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Project: PANAMA RICE MILL

Excess
Capacity

3000
5000

Fixed Variable

Cost

0.300
0.120
0.230
J.300
0.310
0.270

Cost

0.590
0.783
0.640
0.594
0.604
0

Cost
Factor

0.300
0.120
0.000
0.000
0.000
0.000

Unit
Benefit
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Industry margins for each of the construction inputs are entered as decimal
fractions in column Q of Table 1B. These prevailing margins for the various
kinds of construction inputs (professional services, land grading, building
construction, plant machinery, etc.) usually can be found in industry trade
association publications, trade and commerce reports, state offices of economic
development and/or similar sources. Under competitive conditions they are market
decermined. They tend %o be higher in professional service industries than in
construction, say in the usual range of .10 to .12 in the former compared to that
of .05 to .08 in the latter. They tend to be lower for those industries which
are well established than for those kinds of industries which are not fully
developed in the area.

I't should be noted agaia that che industry margins in Table 1B need to be changed
only on those rows corresponding to nonzero entries in Table 1A. The rest need
not be changed.

Added profit for each line item shown in column R is computed by formula,
multiplying the price in column P by the margin in column Q. These values are
computed automatically when the spreadsheet is recalculated. The cells in column
R are protected so that the user cannot erase any of the formulas accidentally
by typing a number into one of the cells.

Excess capacity in the industry supplying each of the line items in Table 1B is
entered to column S. The values are entercd as numbers of the units of measure
entered to column 0. There quantities are relevant because industries with
excess capacity greater than or equal to the volume needed for the venture under
study need recover only variable costs of supplying the venture. Those without
available capacity must recover both fixecd and variable costs of providing the
input to the venture; this is true because they will have to make additional
investment in order to handle the added volume.

Available capacities in the various industries supplying construction inputs in
the area can be obtained from reports by trade associations, departments of
commerce, economic development agencies and similar sources, Ordinarily,
ventures which require volumes of input representing a small percentage of total
volume for the industry will not tax existing capacities. Ventures which need
large quantities of particular construction inputs may require further capital
investment on the part of the supplying industries.

Fixed cost as decimal fraction of the supply price for each construction input
item is entered to column T of Table 1B, This information also is available from
reports by trade associations and departments of commerce. The fixed cost
component of the supply price can be .5 or greater for high-technology capital-
intensive industries such as those for industrial equipment manufacture. At the

other extreme, fixed costs may be only .1 or .2 of the supply price in labor
intensive industries such as carpentry or restaurant services.

Again the user is reminded that revised entries to column T of Table 1B need to

be made only on rows to which nonzero entries were made in Table 1A. The
existing entries on all other lines of column T can remain as they are.
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Variable cost as decimal fraction of the supply price shown in column U of Table
1B is computed by the spreadsheet as 1.0 minus the industry margin (column Q)
minus the fixed cost (column T). No entries are to be made in this column by the
user. The correct values are computed automatically when the spreadsheet is
recalculated by pressing the <F9> key.

Cost factors for each of the line entries in Table 1B are shown in column V.
These values are inserted by spreadsheet formula also. They are set equal to the
fixed cost in column T if excess capacity is shown in column S: otherwise they
are set equal to 0.00. All of the cells in column V are protected so that the
formulas cannot be lost by accidentally inserting numerical entries.

Unic benefits for each of the construction inputs as calculated by the spread-
sheet are shown in column W of Table 1B. The formula for these cells is the
supply price (column P) multiplied by the sum of the industry margin (column Q)
plus the cost factor (column V). The values in this column are computed
automatically when the spreadsheet is recalculated.

The labels, data entries and formulas for Table 1B are illustra ad by the
reproduction of the worksheet cell formulas in Appendix I,

Associated Benefits from Construction in Table 1C

Linkage benefits from the planning, design and construction phase: of the venture
are given in Table 1C. All values in this worksheet are computed by cell formula
from the entries to the corresponding cells in Tables 1A and 1B. All cells in
the worksheet are protected against accidental overwriting. The formulas used
in the computation of Table 1C are illustrated in Appendix II. The project name
at the top of the worksheet and the identifications for the "Other" line items
in columns Y and Z also are completed automatically when the spreadsheet is
recalculated. Only the monetary unit of measure in cell AAS at the top of the
worksheet (e.g., Dollars) needs to be typed in--everything else in Table 1C is
generated internally,

It will be noted that Table 1C follows exactly the same format as Table 1A, with
the different classes of construction inputs extending from rows 7 to 74, and the
various construction periods extending from column AB to column AJ. Because they
are determined by cell formula, all values in Table 1C are zero except those
corresponding to nonzero entries to Table 1A,

As illustrated in Appendix II, each value in Table 1C is the product of the
quantity in Table 1A and the unit bencfit value in column W of Table 1B. The

cell formula for cell AB8 is as follows, for example:

@IF($SB>=D8,D8*$N8,(D8-$SS)*$R8+$SB*$W8).
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Table 1C. Linkage Benefits from Construction Inputs

Unit =
Dollars 1st

PROFESSIONAL SERVICES:

1.

2. Engineering
. Econ. & Business

[o XV I ¥
P

SITE
1.
2.

Architectural

Legal & Accting
General Contractor
Other

Ooo0cooo

PREPARATION:
Grading 0
Other 0

BUILDING CONSTRUCTION:

. Concrete

. Plumbing

. Other
. Material Transport

Lumber

Steel

Other Materials
Skilled Labor
Other Labor
Supervision
Electrical

Heating & Cooling
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PLANT MACHINERY:

1.
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sy

Receiving Equip.

. Conveying Equip.

Processing Equip.

0
0
0
. Packing Equip. 0
. Warehousing Equip. 0
. Loading Equip. 0
0
0
0
0

Other Machinery
Installation
Mobile Equip.
Delivery Cost

ENERGY SOURCE:

VIS AN —
« o e

. Generating Unit
. Line Hookups

Fuel Storage

0
0
Fuel Receiving 0
0
Other 0

SERVICES FOR CONSTRUCTION:

1.

[« AV, IV XY N
. o a

Meals and Drinks

. Personnel Transport

0
0
Health Services 0
Clothing 0
Entertainment 0

0

. Other

OTHER CONSTRUCTION INPUTS:

1.
2.
3.

|

Project: PANAMA RICE MILL

Linkage Benefits by Period:

2nd
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3rd

38

[=Ne] o CoOoOO0oo0o

o

OCO0OO0OO0OO0OO0OOOCDOOOCO

4th

oo o CoOoOoo0o0o

o

OCOO0OO0OO0OO0O0OCOOOOO

5th

AG
by Period
6th
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

AH

7th

o OCooooo

o ©o

OO0OO0OO0OO0OO0O0OCODODODOOCO

OOoOO0OO0OO0OODOOCOO o

oo o OO0 O0CoOoQCO o oOooo0ooo o

o

Al

8th

[ Nen e N I o N e )

[=N=NeoNoNolNolololoNoel o [=NeRolololeNolololololoe)

o

(=N RN

o

AJ

Total

[=N e eNolol-)

o



The formula checks to see that available capacity in the industry is sufficient to
serve the volume of the venture; if so, it calculates the benefit as the quantity
used by the venture (cell D8) times the total unit benefit (cell W8). Otherwise,
it calculates the benefit as the difference between the volume needed for the
venture (D8) and the available capacity (S8) multiplied by the added profit (R8)
plus the available capacity (S8) multiplied by the total unit benefit (W8).

Totals by class of construction input and by construction period are calculated by
the worksheet as well. For example, the value for the Panama rice mill case for
total building construction in the 2nd period of $1,520 is the sum of the
calculated values in cells AC22 through AC33.

Recalculating, Printing and Savinp the Worksheets

The worksheets are recalculated by pushing the spreadsheet calculation key, <F9>,
Usually one iteration (pushing <F9> once) is sufficient. However, to insure that
the values obtained are final and stable, it is advisable to make two or three
iterations by pushing the <F9> key two or three times in succession.

The worksheets can be printed using the spreadshcet command / P[rint] P[rinter]
Rlange] (range specification) A[lign] G[{o]. In order to fit each of the worksheets
on the standard 8.5-inch by 11-inch paper, one needs to set the printer to 17-pitch
font and 8 lines per inch. This can be done before executing the print command
using the printer controls, or it can be specified by the appropriate printer
string when the spreadsheet print commands are given. It may also be necessary to
narrow the left and right margins slightly from the l-inch default values.

The column and row designations for the printed worksheets are inserted with the
spreadsheet border command. If one wants these fo be printed with the worksheets
so that they appear like those reprinted above, then the default c¢ommands
accompanying the ASSOCBEN spreadsheet can be used. If one does not want them to
appear on the printed worksheets, then the borders should be removed with the
spreadsheet C[lear] B[orders] command.

When printing a series of worksheets such as Table 1A, Table 1B and Table 1C, it
is necessary to recalculate the spreadsheet (by pushing <F9>) after each worksheet
is printed. After this has been done and the appropriate font, line spacing, and
margin settings made, the printing is done with standard spreadsheet print
commands. For example, Table 1C is printed by typing / P[rint] P[rinter] R[ange]
16 <return> A[lign] G[o].

The three worksheets for the case of interest are saved to an updated disk file by
the spreadsheet F[ile] S[ave] command. Before executing this command, one should
press the <F9> key to recalculate the spreadsheet. The save command is / Fl(ile]
S[ave] B:ASSOCLST (or other desired filename) <return>. If the file is saved as
ASSOCBEN, the original spreadsheet data for the Panama rice mill case will be lost
by overcopying. When a different filename is specified, both the original case and
the new case will remain intact. If the spreadsheet is saved under a name other
than ASSOCBEN, the new name needs to be entered when next retrieving the
spreadsheet, e.g., RUN ASSOCBEN ASSOCIST <return>.
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SECTION V
ESTIMATING IMPACTS THROUGH OPERATIONAL INPUT LINKAGES

The set of worksheets for estimiring the impacts of the venture on the suppliers
of operational inputs occupies the section of the electronic spreadsheet extend-
ing from row 81 to row 137 (see Figure 3, page 23). The quantities worksheet,
Table 2A, occupies columns A to K; the unit values worksheet, Table 2B, occupies
columns M to W, and the input linkage benefit worksheet, Table 2C, occupies
columns Y to AJ.

If the ASSOCBEN spreadsheet already has been retrieved from disk file to computer
memory in connection with the construction impact workshects, then one can
proceed directly to worksheet 2A by the spreadsheet command <F5> 2A <return>.
If the spreadsheet currently is not in memory, then one first needs to retrieve
the spreadsheet file. The steps for doing so are outlined on page 29, above.
If the spreadsheet has been saved under a name other than ASSOCBEN, the new name
needs to be included in the retrieval command, e.g., RUN ASSOCBEN ASSOC1ST
<return>,

Layout of Worksheets for Estimating Impacts of Operating Inputs

The layout of the three worksheets for estimating the impacts of the venture
through operational input linkages is shown in Figure 5. Table 2A for entry of
quantities of operating inputs by classification in each projected period is
located in the left block from cell A8l to cell K137, Table 2B for entry of the
unit values of operating input linkages is in the center section from cell M81
to cell W137. Table 2C showing calculated input linkage benefits is located in
the right section from cell Y81 to cell AJ134.

The Table 2A and Table 2C worksheets contain six identical classes of inputs
covering all phases of project operations. Raw material purchases appear on
lines 88 through 93. Production supplies inputs are on lines 97 through 102,
Fuel and energy inputs are listed on lines 106 through 111. Office supply
inputs are shown on lines 115 through 119. Services and subscriptions inputs are
included on lines 123 through 128. Other operational inputs are shown on lines
132 through 134,

While the unit values worksheet, Table 2B, contains these same line items, its
columns represent factors used to compute the unit benefits of the line items
rather than the projected periods in the c~shflow. Project price appears in
column P. Industry margin is in column Q. Added profit is presented in column
R, excess capacity in column S, fixed cost in column T, and variable cost in
column U. The cost factor for each line item is in column V, and the computed
unit benefit for the item is listed in column V.

Figure 5 provides a convenient reference for locating specific classes of
operating inputs when reviewing the quantities, unit values and input linkage
impacts for the venture of interest. The chart also serves as reminder of the
structure of the worksheets and the interrelationships among them. Users will
find it helpful to refer bricfly to the chart each time they start to make use
of Tables 2A through 2C in connection with the venture, or when assessing the
impacts of another venture.
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Table 2A
Quantities of Raw Materials
and Supplies by Class

Table 28
Unit Values of Operational
Input Linkages by Class

Table 2C
Linkage Benefits of Opera-
tional Inputs by Period

RAW MATERIAL PURCHASES
D88..K93

PROJECT PRICE
P88..P134

RAW MATERTAL PURCHASES
AB88..AJ93

PRODUCTION SUPPLIES
D97..K102

INDUSTRY MARGIN
Q88..0134

PRODUCTION SUPPLIES
AB?P7..AJ102

FUEL AND ENERGY
D106..K111

ADDED PROFIT
R88..R134

FUEL AND ENERGY
AB106..AJ111

OFFICE SUPPLIES

EXCESS CAPACITY

OFFICE SUPPLIES

D115..X119 $88..5134 AB115..AJ119
SERVICES AND SUBSCRIPTIONS FIXED COST SERVICES AND SUBSCRIPTIONS
D123..X128 188..7134 AB123..AJ128

OTHER OPERATIONAL INPUTS
D132..K134

VARIABLE COST
ugs..u13s4

COST FACTOR
v88..v134

UNIT BENEFIT
W88..W134

OTHER OPERATIONAL INPUTS
AB132..AJ134

Figure 5.

Layout of Workshects for Estimating Impacts of Operating Inputs

Quantities of Raw Materials and Supplies by Class in Table 2A

Table 2A serves as the starting point for projecting the associated benefits from
operational input linkages for the venture. The title of the venture need not
be entered to cell F82 because it is transferred automatically when the
spreadsheet is recalculated. The total number of periods in the cashflow is to
be entered to cell K83 of the worksheet; this number will be transferred to the
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131
132
133
134
135
136

Class of Input
RAW MATERIAL PURCHASES:
1. Rough Rice
2.
3.
4.
5.
6.

PRODUCTION SUPPLIES:
1. Spare parts
2. Packing materials
3. Lubricants, etc.
4. Cleaners, etc.
5. Light bulbs, etc.
6. Other

FUEL AND ENERGY:

. Diesel & gasoline
Natural gas
Propan:

Coal, etc.

. Electric energy

. Other
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OFFICE SUPPLIES:

. Paper, forms, etc.
Ribbons, pens, etc.
Cleaners, etc.

. Furniture, etc.

. Other

VTSN N =
. .

SERVICES AND SUBSCRIPTIO
Phone, fax, etc.
Postage, etc.
Maint. contracts
Journals & mag.
Computer costs

. Other

NI NN =

OTHER OPERATIONAL INPUTS
1

2. T
3.

c
Table 2A.

Unit of
Measure

$ Cost

$ Cost

NS:

D

E

F

G

H

1

J

Quantities of Raw Materials and Supplies by Class by Period

1st

2nd

4385

60

14200
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3rd

4385

60

14200

Project: PANAMA RICE M:LL

4th

4385

60

14200

5th

4385

60

14200

6th

4385

60

14200

Total Number cf Periods:
Quantities Used by Period:

7th

4385

60

14200

30
8th
Onward

4385

60

14200



other two worksheets in Figure 5, as well as to all other worksheets in the total
electronic spreadsheet, when the recalculation command is given. The entries to
the A cells on lines 88 to 93 and 132 to 134, and those to the B cells on lines
102, 111, 119 and 128 will be transferred to the corresponding positions in Table
2B and Table 2C at recalculation also. The same is true for the units of measure
in column C,

It will be noted that the only cells in Table 2A which contain entries for the
Panama rice mill example are E88 through K88, E98 through K98, and E110 through
K110. None of the other classes of input were applicable for the case. This will
not be true for other ventures; there may be entries in any one or all of the
classecs included in the table. For those ventures which do not have nonzero
entries in the occupied cells on lines 88, 98 and 110, do not forget to remove the
entries for the Panama rice mill case, using the spreadsheet command / R[ange]
E[rase.

Now let us proceed to the various classes of inputs in the operation of the
venture.

Raw _material purchascs by the venture are to be entered in cells D88 through K93
of Worksheet 2A, starting with the year when operations begin. Separate lines are
provided for up to six different kinds of raw materials. The unit of measure for
such services ordinarily will be in metric tons or other quantity measure. The
purchase quantities can be taken from the projected operating schedules used to
develop revenue projections for the venture.

Only those raw material lines in the workshecet which are needed for the venture of
interest need to be used. Those lines left blank will pose no problem in the use
of the total spreadsheet for the case.

Production supplies for the venture include spare parts, packaging materials,
lubricants, cleaning materials, light bulbs, etc., and an "Other" category. They
are entered undev the appropriate years in cells D97 to K102, Expenditures in the
"Other" categegy can be identified by kind in cell B102. The appropriate unit of
measure for some of the supplies can be physical quantities, but that for many of
them probably will be the total monetary cos..

The needed quantities of the various production supplies can be taken directly from
the estimated operating cost schedules for the venture.

Fuel and cnergy requirements include diesel fuel and gasoline, natural gas,
propane, coal and other fosil fuels, electrical encrgy and "Other", the latter to
be identified in cell B1ll of the worksheet. The units of measure for each of
these items will be entered to cells C106 to C111. The input quantities needed for
the venture are taken directly from the estimated operating cost schedules. They

are entered for the appropriate periods in the section bounded by cells D106 and
K111.

Only lines in the worksheet for energy sources which are relevant to the venture
of interest need to be used. Those lines left blank will pose no problem in the
use of the total spreadshcet for the case. A reminder that if the cells used for
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the Panama rice mill case are not used for the venture of interest, don't forget
to remove the rice mill numbers from cells E110 to KI110.

Office supplies are entered for the appropriate operating periods in the section
of the worksheet from D115 to K119. Separate entry lines are provided for paper,
forms, etc., for ribbons, pens, etc., for cleaners, etc., for furniture, etc., and
for "Other", the latter being identified in cell B119. Units of measure entered
to cells C115 to Cl19 can be physical quantities, but for many items, entries will
need to be total monetary expenditure.

The source of data for the office supplies entered to Table 2A is projected office
expense component of the the operating cost estimate for the venture.

Services and subscriptions include those regular items which the venture will
require. In the section of Table 2A bounded by cell D123 and cell K128, separate
lines are provided for telephone, fax, etc., for postage, etc., for maintenance
contracts, for journals and magazines, for computer costs, and for "Other", the
latter being identified in cell C128. The unit of measure for such items is the
total monetary cost in each line category, and the information is taken directly
from the details of the office expense component of the operating cost estimate for
the venture.

Other operational inputs will vary with the nature of the venture under study.
For cases to which they apply, such items will be identified in cells Al132 to Al34,
and the quantities entered in the appropriate operating periods in the range from
cell D132 to cell Kl34.

Examples of other operational inputs for specific cases might include expenditures
for market research and advertising, for equipment leases, for legal, financial and
accounting services, etc. If the venture under study does not have operational
inputs other than those already reflected in the above classes, then the entire
section of other operational inputs will be left blank.

Unit Penefits to Linked Industries in Table 2B

Unit benefits corresponding to line items for which quantity entries are made to
Table 2A are to be entered to Table 2B. Even though this worksheet as displayed
for the Panama rice mill case contains entries in all cells, the entries are
activated only when a quantity entry is made to the corresponding multiplier cell
in Table 2A. For this reason it is not necessary to modify or erase values in
Table 2B that do not relate to relevant quantities for the case at hand. These
"dummy" values serve as useful guides to the functioning of the worksheet, and
indicate the general maguitude of values that one can expect. The project name at
the top of the worksheet, the identifications for the "Other" line items in columns
M and N, and the units of measure in column O are completed automatically when the
spreadsheet is recalculated.

It will be noted that unlike Table 2A, the unit value table does not contain
columnar entries corresponding to the various operating periods. Instead the
different columns from P to V contain data used to compute the net unit benefit
shown in column W for each line item in the table. The net unit benefit then is
applied to the quantities in all columns of Table 2A.
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81 Table 2B. Unit Values of Operational Input Linkages by Class

82 Project: PANAMA RICE MILL

83

84 Unit of Project Industry Added Excess Fixed Vvariable Cost Unit
85 Class of Input Mcasure Price Margin Profit Capacity Cost Cost Factor Benefit
86 ceeeimemeeceee ceeeals .-~ --- --- --- --- --- --- ---
87 RAW MATERIAL PURCHASES:

88 1. Rough Rice MT 150.00 0.030 4.500 0 0.300 0.670 0.000 4,500
89 2. 1.00 0.097 0.097 5000 0.120 0.783 0.120 0.217
90 3. 1.00 0.130 0.130 1000 0.200 0.670 0.200 0.330
91 4, 1.00 0.106 0.106 1000 0.200 0.694 0.200 0.306
92 5. 1.00 0.086 0.086 1000 0.200 0.714 0.200 0.286
93 6. 1.00 0.091 0.091 1000 0.200 0.709 0.200 0.291
94 eeeet emen it ciiit medencmeiidieenall
95

96 PRODUCTION SUPPLIES:

97 1. Spare parts 200.00 0.150 30.000 1000 0.250 0.600 0.250 80.000
98 2. Packing materials § Cost 485.00 0.119 57.715 0 0.250 0.631 0.000 57.715
99 3. Lubricants, etc. 1.00 0.125 0.125 1000 0.250 0.625 0.250 0.375
100 4. Cleaners, etc. 1.00 0.115 0.115 0 0.250 0.635 0.000 0.115
101 5. Light bulbs, etc. 1.00 0.095 0.095 1000 0.250 0.655 0.250 0.345
102 6. other 1.00 0.095 0.095 1000 0.250 0.655 0.250 0.345
103 emeeeeeen elcil aiien el aieie Ll L
104

105 FUEL AND ENERGY:

106 1. Dicsel & gasoline 1.00 0.070 0.070 5000 0.230 0.700 0.230 0.300
107 2. Natural gas 1.00 0.080 0.080 5000 0.230 0.690 0.230 0.310
108 3. Propane 1.00 0.090 0.090 5000 0.230 0.680 0.230 0.320
109 4. Coal, etc. 1.00 0.050 0.050 5000 0.230 0.720 0.230 0.280
110 5. Electric energy $ Cost 1.00 0.020 0.020 0 0.230 0.750 0.000 0.020
111 6. Other 1.00 0.080 0.080 5000 0.230 0.690 0.230 0.310
e - eeeeeeeeenalllo il alll lllllLIo T
113

114 OFFICE SUPPLIES:

115 1. Paper, forms, etc. 1.00 0.100 0.100 1000 0.220 0.680 0.220 0.320
116 2. Ribbons, pens, etc. 1.00 0.100 0.100 1000 0.220 0.680 0.220 0.320
117 3. Cleancrs, etc. 1.00 0.100 0.100 1000 0.220 0.680 0.220 0.320
118 4. Furniture, etc. 1.00 0.100 0.100 1000 0.220 0.680 0.220 0.320
119 5. Other 1.00 0.100 0.100 1000 0.220 0.680 0.220 0.320

120 ceeeeolees Il LD DD DD D Tad
121
122 SERVICES AND SUBSCRIPTIONS:

123 1. Phone, fax, etc. 1.00 0.110 0.110 2000 0.210 0.680 0.210 0.320
124 2. Postage, etc. 1.00 0.110 0.110 2000 0.210 0.680 0.210 0.320
125 3. Maint. contracts 1.00 0.110 0.110 2000 0.210 0.680 0.210 0.320
126 4. Journals & mag. 1.00 0.110 0.110 2000 0.210 0.680 0.210 0.320
127 5. Computer costs 1.00 0.110 0.110 2000 0.210 0.680 0.210 0.320
128 6. Other 1.00 0.110 0.110 2000 0.210 0.680 0.210 0.320
2 e aln o Lol Llll0 Ll Ll
130

131 OTHER OPERATIONAL INPUTS:

132 1. 1.00 0.090 0.090 3000 0.230 0.680 0.230 0.320
133 2. 1.00 0.0%0 0.0%0 3000 0.230 0.680 0.230 0.320
1§g 3. 1.00 0.090 0.090 3000 0.230 0.680 0.230 0.320
L
136
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Project prices for each of the line items are indicated in column P of Table 2B.
These are the prices charged to the venture for each unit of the corresponding
item. The price entry is 1.00 on items for which the unit of measure is the
total monetary cost. It is something other than 1.00 for line items with units
of measure such as cubic yards, person months, and metric tons. Prices paid for
each item by the venture are taken directly from the details of the operating
cost estimate.

Industry margins for each of the operating inputs are entered as decimal
fractions in column Q of Table 2B. These prevailing margins for the various
kinds ¢f operating inputs (raw material purchases, production supplies, fuel and
energy, offices supplies, etc.) usually can be found in industry trade associa-
tion publications, trade and commerce reports, state officec of economic
development and/or similar sources. Under competitive conditions they are market
determined. They tend to be higher in the energy and services supplying
industries than in those supplying agricultural raw materials, for example--say
in the usual range of .10 to .12 in the former compared to that of .03 to .08 in
the latter. They tead to be lower for those industries which are well es-
tablist.ed than for those kinds of industries which are not fully developed in the
arca,

It should be noted again that the industry margins in Table 2B need to be changed
only on those rows corresponding to nonzero entries in Table 2A. The rest need
not be changed,

Added profit for each line item shown in column R is computed by formula,
multiplying the price in column P by the margin in column Q. These values are
computed automatically when the spreadsheet is recalculated. The cells in column
R are protected so that the user cannot erase any of the formulas accidentally
by typing a number into one of the cells.

Excess capacity in the industry supplying each of the line items in Table 2B is
entered to column S. The values are entered as numbers of the units of measure
entered to column 0. These quantities are relevant because industries with
excess capacity greater than or equal to the volume needed for the venture under
study need recover only variable costs of supplying the venture. Those without
available capacity must recover both fixed and variable costs of providing the
input to the venture; this is true because they will have to make additional
investment in order to handle the added volume.

Available capacities in the various industries supplying operating inputs in the
area can be obtained from reports by trade associations, departments of commerce,
economic development agencies and similar sources. Ordinarily, ventures which
require volumes of input representing a small percentage of total volume for the
industry will not tax existing capacities. Ventures which need large quantities
of particular operating inputs may require further capital investment on the part
of the supplying industries.

Fixed cost as decimal fraction of the supply price for each operating input item
is entered to column T of Table "B. This information also is available from
reports by trade associations and Jepartments of commerce. The fixed cost
component of the supply price can be .5 or greater for high-technology capital-
intensive industries such as those for production supplies and energy inputs.
At the other extreme, fixed costs may be only .2 or .3 of the supply price in
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labor intensive industries such as production agriculture in developing coun-
tries,

Again the user is reminded that revised entries to column T of Table 2B need to
be made only on rows to which nonzero entries were made in Table 2A. The
existing entries on all other lines of column T can remain as they are.

Variable cost as decimal fraction of the supply price shown in column U of Table
2B is computed by the spreadsheet as 1.0 minus the industry margin (column Q)
minus the fixed cost (column T). No entries are to be made in this column by the
user. The correct values are computed automatically when the spreadsheet is
recalculated by pressing the <F9> key.

Cost factors for each of the line entries in Table 2B are shown iIn column V.
These values are inserted by spreadsheet formula also. They are set equal to the
fixed cost in column T if excess capacity is shown in column S; otherwise they
are set equal to 0.00. All of the cells in column V are protected so that the
formulas cannot be lost by accidentally inserting numercial entries,

Unit benefits for each of the operating inputs as calculated by the spreadsheet
are shown in column W of Table 2B. The formula for these cells is the supply
price (column P) multiplied by the sum of the industry margin (column Q) plus the
cost factor (column V). The values in this column are computed automatically
when the spreadsheet is recalculated.

The labels, data entries and formulas for Table 2B are illustrated by the
reproduction of the worksheet cell formulas in Appendix I.

Associated Benefits from Operating Input Linkages in Table 2C

Linkage benefits from operating inputs to the venture are given in Table 2C. All
values in this worksheet are computed by cell formula from the entries to the
corresponding cells in Tables 2A and 2B, All cells in the worksheet are
protected against accidental overwriting. The formulas used in the computation
of Table 2C are illustrated in Appendix II. The project name at the top of the
worksheet, the total periods in cell AH84, and the identifications for the
"Other" line items in columns Y and Z also are completed automatically when the
spreadsheet is recalculated. The monetary unit of measure in cell AA85 at the
top of the worksheet (e.g., Dollars) in Table 2C is generated internally as well.

It will be noted that Table 2C follows exactly the same format as Table 2A, with
the different classed of operating inputs extending from rows 87 to 136, and the
various construction periods extending from column AB to column AJ. Because they
are determined by cell formula, all values in Table 2C are zero except those
corresponding to nonzero entries to Table 2A.

As illustrated in Appendix II, cach value in Table 2C is the product of the

quantity in Table 2A and the unit benefit value in column W of Table 2B. The
cell formula for cell AB88 is as follows, for example:
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Class of Input

AA AB

AC

AD

AE

AF

AG

Table 2C. Linkage Benefits from Operational Inputs by Period
Project: PANAMA RICE MILL

Unit =
Dollars

1st

RAW MATERIAL PURCHASES:

1.

(o SRV, BF L VE N (N ]
" e o+ e .

Rough Rice

PRODUCTION SUPPLIES:

VWA -
.

FUEL

NS =
PN

. Spare parts

. Packing materials
. Lubricents, etc.
. Cleaners, etc.

Light bulbs, etc.
Other

AND ENERGY:
Diesel & gasoline
Natural gas
Propane

Coal, etc.
Electric energy
Other

OFFICE SUPPLIES:

1.

2
3.
4
5.

Paper, forms, etc.
. Ribbons, pens, et

Cleaners, etc.

. Furniture, etc.

Other

c.

SERVICES AND SUBSCRIPTIONS:

VNN =

. Phone, fax, etc.
. Postage, etc.

. Maint. contracts
. Journals & mag.
. Computer costs

. Other

OTHER OPERATIONAL INPUTS:

1.
2.
3.

Linkage Benefits by Period

2nd

3rd

19,733
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4th

19,733

Total Periods:

5th

19,733

6th

19,733

AH

Al

8th On

AJ

Total



@IF($S88>=D88,D88*$W88,(D88-$S88)*$R88+$588*$W88).

The formula checks to see that available capacity in the industry is sufficient to
serve the volume of the venture; if so, it calculates the benefit as the quantity
used by the venture (cell D88) times the total unit benefit (cell W88). Otherwise,
it calculates the benefit as the difference between the volume needed for the
venture (D88) and the available capacity (S88) multiplied by the added profit (R88)
plus the available capacity (S88) multiplied by the total unit benefit (W88).

Totals by class of operating input and by projected period are calculated by the
worksheet as well. For example, the value for the Panama rice mill case for total
raw material purchases in the 2nd period of $19,733 is the sum of the calculated
values in cells AC88 through AC93 (all of which are zero in this case except for
the purchases of rough rice on line 88).

Recalculating, Printing and Saving the Worksheets

The worksheets are recalculated by pushing the spreadsheet calculation key, <F9>,
Usually one iteration (pushing <F9> once) is sufficient. However, to insure that
the values obtained are final and stable, it is advisable to make two -r three
iterations by pushing the <F9> key two or three times in succession.

The worksheets are printed using the spreadsheet command / P[rint] P[rinter]
R[ange] (range specification) A[lign] G[o]. In order to fit each of the worksheets
on the standard 8.5-inch by 11-inch paper, one needs to set the printer to 17-pitch
font and 8 lines per inch. This can be done before executing the print command
using the printer controls, or it can be specified by the appropriate printer
string when the spreadsheet print commands are given. It may also be necessary to
narrow the left and right margins slightly from the l-inch default values.

The column and row designsiions for the printed worksheets are inserted with the
spreadsheet border command. If one wants these to be printed with the worksheets
so that they appear like those reprinted above, then the default commands
accompanying the ASSOCBEN spreadsheet can be used. If one does not want them to
appear on the printed worksheets, then the borders should be removed with the
spreadsheet C[lear] B[orders] command.

When printing a series oi worksheets such as Table 2A, Table 2B and Table 2C, it
is necessary to recalculate the spreadsheet after each worksheet is printed. Then
when the font, line spacing, and margin settings are made, printing is done with
standard sprecadsheet print commands. For example, Table 2C is printed by typing
/ P[rint] P[rinter] R[ange] 2C <return> A[lign] GJ[o].

The three worksheets for the case of interest are saved to an updated disk file by
the spreadsheet F[ile] S[ave] command. Before executing this command, one should
press the <F9> key to recalculate the spreadsheet. The save command is / Flile]
S[ave] B:ASSOC1ST (or other desired filename) <return>. If the file is saved as
ASSOCBEN, the original spreadsheet data for the Panama rice mill case will be lost
by overcopying. When a different filename is specified, both the original case and
the new case will remain intact. If the spreadsheet is saved under a name other
than ASSOCBEN, +he new name needs to be entered when next retrieving the
spreadsheet, e.g., RUN ASSOGBEN ASSOCLST <return>.
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SECTION VI
ESTIMATING IMPACTS THROUGH PRODUCT AND SERVICE OUTPUT LINKAGES

The set of worksheets for estimating thc impacts of the venture through the
marketing and distribution of product outputs occupies the section of the
electronic spreadsheet extending from row 141 to row 200 (see Figure 3, page 23).
The quantities worksheet, Table 3A, occupies columns A to K; the unit values
worksheet, Table 3B, occupies columns M to W, and the output linkage benefit
worksheet, Table 3C, occupies columns Y to AJ.

If the ASSOCBEN spreadsheet already has been retrieved from disk file to computer
memory in connection with the construction impact or operating input worksheets,
then one can proceed directly to worksheet 3A by the spreadsheet command <F5> 3A
<return>. If the spreadsheet currently is nct in memory, then one first needs
to retrieve the spreadsheet file. The steps for doing so are outlined on page
29, above. If the spreadsheet has been saved under a nam¢ other than ASSOCBEN,
the new name needs to be included in the retrieval command, e.g., RUN ASSOCBEN
ASSOCIST <return>.

Lavout of Worksheets for Estimating Impacts of Product Output

The layout of the three worksheets for estimating the impacts of the venture
through product outpu: linkages is shown in Figure 6. Table 3A for entry of
quantities of product outputs by classification in each projected period is
located in the left block from cell Al4l to cell K155. Table 3B for entry of the
unit values of product output linkages is in the center section from cell M1l41
to cell W200. Table 3C showing calculated output linkage benefits is located in
the right section from cell Y141 to cell AJ200.

The Table 3B and Table 3C worksheets contain six levels of product distribution
covering all phases of marketing and distribution. Assembly and storage appear
on lines 147 through 155. Wholesaling and transport appear on lines 156 through
164. Processing and packaging appear on lines 165 through 173, Retail dis-
tribution is shown on lines 174 through 182. Other distribution appears on lines
183 through 191. Total distribution is shown on lines 192 through 200.

While the unit values worksheet, Table 3B, contains these line items, its columns
represent factors used to compute the unit benefits of the line items rather than
the projected periods in the cashflow. Project price appears in column P.
Industry margin is in column Q. Added profit is presented in column R, excess
capacity in column S, fixed cost in column T, and variable cost in column U. The
cost factor for each line item is in column V, and the computed unit benefit for
the item is listed in column W.

Figure 6 pr. 2s a convenient reference for locating specific steps in the
marketinr sy: em for project outputs when reviewing the quantities, unit values
and output linkage impacts for the venture of interest. The chart also serves
as reminder of the structure of the worksheets and the interrelationships among
them. Users will find it helpful to refer briefly to the chart each time they
start to make use of Tables 3A through 3C in connection with the venture, or when
assessing the impacts of another venture.
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Table 3C
Linkage Bencefits from Opera-
tional Outputs by Period

Table 3A
Quantities of Project Output
to Be Marketed by Period

Table 3B
Unit Values of Operational
Output Linkages by Product

PROJECT OQUTPUTS
D148..K153

PROJECT PRICE
P148..P200

ASSEMBLY & STORAGE
AB148..AJ153

INDUSTRY MARGIN
Q148..0200

WHOLESALING & TRANSPORT
AB157..AJ162

ADDED PROFIT
R148..R200

PROCESSING & PACKAGING
AB166..AJ171

EXCESS CAPACITY

RETAIL DISTRIBUTION

$148..s200 AB175..AJ180
FIXED COST OTHER DISTRIBUTION
T148..7200 AB184..AJ189
VARIABLE C7o. TOTAL DISTRIBUTION
U148..U200 AB193..AJ198

COST FACTOR
V148..v200

UNIT BENEFIT
W148..%200

Figure 6. Layout of Worksheets for Estimating Impacts of Product Outputs

Quantities of Product Outputs by Class in T“able 3A

Table 3A serves as the starting point for projecting the associated benefits from
product output linkages for the venture. The title of the venture need not be
entered to cell F1l42 because it is transferred automatically when the spreadsheet
is recalculated. The product identification entries to the A cell: and the units
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Table 3A. Quantities of Project Outguts to Be Marketed by Period

Project: PANAMA RICE MILL
Unit of Quantities Marketed by Period: 8th
Product Measure 1st 2nd 3rd 4th S5th 6th 7th Onward
Milled Rice MT 2850 2850 2850 2850 2850 2850 2850
Rice Bran MT 325.3 325.3 325.3 325.3 325.3 325.3 325.3
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of measure in the C cells on lines 148 to 153 will be transferred to the
appropriace sections of Tables 3B and 3C when the spreadsheet is recalculated.

It will te noted that the only cells in Table 3A which contain entries for the
Panama rice mill example are E148 through K148 and E149 through K149, There are
no other product outputs for the Panama rice mill. This will not be true for other
ventures; there may be entries on up to the six product output lines available in
the table. For those ventures which do not have nonzero entries in the occupied
cells on lines 148 and 149, do not forget to remove the entries for the Panama rice
mill case, using the spreadsheet command / Rlange] E[rase].

Now let us proceed to the various levels of market distribution through which
product output linkage benefits can be generated. These are not illustrated by
Table 3A, but are shown in both Table 3B and Table 3C.

Assembly and storage functions for the product outputs of the venture occupy lines
148 through 153 of Worksheets 3B and 3C. Separate lines are provided for up to six
different kinds of output. The unit of measure for the outputs ordinarily will be
metric tons or other quantity measure. The sales quantities can be taken from the
projected sales schedules used to develop revenue projections for the venture.

Only those product lines in the worksheets which apply to the venture of interest
need to be used. Those lines left blank will pose no problem in the use of the
total spreadsheet for the case.

Wholesaling and transport together with related functions for the outputs of the
venture occupy lines 157 through 162 of the worksheets. The output quantity
entries from lines 148 through 153 in Table 3A are applied automatically to the
unit values in this section of Table 3B to obtain the projected benefits for the
category in Table 3C.

Processing anc packaging functions for the outputs of the venture occupy lines 166
through 171 »f the worksheets. The output quantity entries from lines 148 through
153 in Table 3A also are applied automatically to the unit values in this section
of Table 3B to obtain the projected benefits for the category in Table 3C,

Retail distribution for the outputs of the venture occupies lines 175 through 180
of the worksheets. The output quantity entries from lines 148 through 153 in Table
3A also are applied automatically to the unit values in this section of Table 3B
to obtain the projected benefits for the category in Table 3C,

Other distribution functions for the outputs of the venture occupy lines 184
through 189 of the worksheets. The output quantity entries from lines 148 through
153 in Table 3A also are applied automatically to the unit values in this section
of Table 3B to obtain the projected benefits for the category in Table 3C.

Total distribution of the outputs of the venture through the complete marketing
system from the docks of the plant to the final user appear on lines 193 through
198 of Tables 3B and 3C. The values in this section represent totals of those
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ASSEMBLY & STORAGE:
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. Milled Rice

Rice Bran

I

Rice Bran

[

SSING & PACKAGING:

Milled Rice
Rice Bran

L DISTRIBUTION:
Milled Rice

. Rice Bran

DISTRIBUTION:
Milled Rice

. Rice Bran

DISTRIBUTION:
Milled Rice
Rice Bran

0 P Q R S u
Table 3B. Unit values of Operational Outﬁut Linkages by Product
Project: PANAMA RICE MILL

Unit of Purch
Measure

MT

MT

MT
MT

MT
MT

MT
MT

Price

ase Average Profit
Markup

Excess

Margin Capacity
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for the five sections shown above in the worksheets, They are computed internally
by the spreadsheet without need for additional entry by the user.

Unit Benefits to Linked Industries in Table 3B

Unit benefits at the various levels in the product distribution system are to be
entered to Table 3B. Even though this worksheet as displayed for the Panama rice
mill case contains entries in all cells, the entries are activated only when
quantity entries are made to the product multiplier cells in Table 3A. For this
reason it is not necessary tv modify or erase values in Table 3B that do not relate
to relevant quantities for the case at hand. These "dummy" values serve as useful
guides to the functioning of the worksheet, and indicate the general magnitude of
values that one can expect. The project name at the top of the worksheet, the
identifications for the products in column M and the units of measure in column 0
are completed automatically when the spreadsheet is recalculated.

It will be noted that unlike Tables 3A and 3C, the unit value table does not
contain columnar entries corresponding to the various operating periods. Instead
the different columns from P to V contain data used to compute the net unit benefit
shown in column W for each line item in the table. The net unit benefit then is
applied to the quantities in all columns of Table 3A.

Purchase prices for each of the line items are indicated in column P of Table 3B.
Those in the upper section of the table on lines 148 to 153 are prices received by
the venture for products sold. Those in the next section on lines 157 to 162 are
calculated by adding the average markup from the previous level to the price at
that previous level. The average markups at each level are listed in column Q of
Table 3B. The same procedure is followed through all stages of marketing and
distribution, down through those for other distribution shown on lines 184 through
189.

Prices received by the venture for each item are taken directly from the projected
sales revenue schedule.

Average markups at each level in the marketing systems for the products of the
venture are entered to column Q of Table 3B. These prevailing markups for the
various products by marketing level usually can be found in industry trade associa-
tion publications, trade and commerce reports, state offices of economic
development and/or similar sources. They are related to the industry margins used
in Tables 1B and 2B, but they are applied to the cost price rather than to the
sales price at each level. The markup entries are made in terms of the decimal
fraction of the procurement price represented by the price spread between purchase
and sale at each level in the marketing system. For example, the entry of .04
shown in cell Ql48 is applied to the project price of 140 to establish the sales
price at that level of 145.60 (the computed purchase price at the next level).

It should be noted again that the average markups in Table 3B need to be changed

only for the product lines corresponding to nonzero entries in Table 3A. The rest
need not be changed.
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Profit margins for each line item and marketing level are entered as decimal
fractions of the spread between cost price and sales price in column R of Table 3B.
As with the prevailing markups, the profit margins by marketing level usually can
be found in trade association publications, trade and commerce reports by national,
state and local agencies. Profit margins are determined by industry characteris-
tics and competitive conditions, They tend to be relatively low in well-
established high-volume sectors, and highest in situations characterized by rapid
change and substantial risk.

Excess_capacity in the marketing industries at each level in the distribution
systems for the products of the venture under study is to be entered to column S
of Table 3B. The values are entered as numbers of the units of measure shown in
column 0. These quantities are relevant because industries with excess capacity
greater than or equal to the volume needed for the venture under study need recover
only variable costs of supplying the venture. Those without available capacity
must recover both fixed and variable costs of providing the input to the venture;
this is true because they will have to make additional investment in order to
handle the added volume.

Available capacities at the various levels of the marketing system can be obtained
from reports by trade associations, departments of commerce, economic development
agencies and similar sources. Ordinarily, ventures producing output representing
a small share of the total market do not tax existing capacities. Ventures turning
out specialized products which can represent a major share of the total market may
require further capital investment on the part of the marketing industries at one
or more levels in the system,

Fixed cost as deciwal fraction of the price spread at each level in the marketing
system is entered to column T of Table 3B. This information also is available from
reports by trade associations and departments of commerce. The fixed cost can
represent .4 or more of the price spread for high-technology capital-intensive
marketing agencies such as those doing multimodal shipping. At the other extreme,
fixed costs may be only .2 or .3 of the price spread in labor intensive marketing
functions such as house-to-house retailing.

Again the user is reminded that revised entries to column T of Table 3B need to be
made only on rows corresponding to product entries in Table 3A. The existing
entries on all other lines of column T can remain as they are,

Variable cost as decimal fraction of the price spread at each market level shown
in column U.of Table 3B is computed by the snreadsheet as 1.0 minus the industry
profit margin (column R) minus the fixed cost (column T). No entries are to be
made in this column by the user. The correct values are computed automatically
when the spreadsheet is recalculated by pressing the <F9> key.

Cost factors for cach of the line entries in Table 3B are shown in column V. These
values are inserted by spreadsheet formula also. They are set equal to the fixed
cost in column T if excess capacity is shown in column S; otherwise they are set
equal to 0.00. All of the cells in column V are protected so that the formulas
cannot be lost by accidentally inserting numerical entries,
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Unit benefits for each of the operating inputs as calculated by the spreadsheet are
shown in column W of Table 3B. The formula for these cells is the purchase price
(column P) multiplied by the average markup (column Q) multiplied by the sum of the
profit margin (column R) and the cost factor (column V). The values in this column
are computed automatically when the spreadsheet is recalculated.

The labels, data entries and formulas for Table 3B are illustrated by the
reproduction of the worksheet cell formulas in Appendix I.

Associated Benefits from Output Linkages in Table 3C

Associated benefits from linkages of product outputs through the marketing system
are given in Table 3C. All values in this worksheet are computed by cell formula
from the entries in Tables 3A and 3B. All cells in the worksheet are protected
against accidental overwriting. The formulas used in the computation of Table 3C
are illustrated in Appendix II. The project name at the top of the worksheet, the
total periods in cell AHl44, and the identifications for the product outputs in
columns Y and Z also zte completed automatically when the spreadsheet is recalc-
ulated. The monetary unit of measure in cell AAL4S at the top of the worksheet
(e.g., Dollars) in Table 3C is generated internally as well.

It will be noted that Table 3C follows the columnar organization of Table 3A and
the line organization of Table 3B. Because they are determiaed by cell formula,
all values in Table 3C are zero except those corresponding to nonzero entries to
Table 3A.

As illustrated in Appendix II, each value in Table 3C is the product of the
quantity in Table 3A and the unit benefit value in column W of Table 3B. The cell
formula for cell ABl48 is as follows, for example:

@IF($SlAR>=DlAB,0148*$Wl&8,(0148-$8148)*$R148+$8148*$W148).

The formula checks to see that available capacity in the industry is sufficient to
serve the volume of rhe venture; if so, it calculates the benefit as the quantity
marceted by the venture (cell D148) times the total unit benefit (cell W148),
Otherwise, it calculates the benefit as the difference between the volume sold by
the venture (D148) and the available capacity (S148) multiplied by the profit
margin (R148) plus the available capacity (S148) ruiltiplied by the total unit
benefit (W148).

Totals by class of operating input and by projected period are calculated by the
worksheet 2s well. For example, the value for the Panama rice mill case for total
assembly and storage in the 2nd period of $7,557 is the sum of the calculated
values in cells ACl48 through AC153 (all of which are zero in this case except for
milled rice and rice bran sales on lines 148 and 149),
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Project: PANAMA RICE MILL
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7,182
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Total Periods:
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Total

208,278
10,875

219,150

157,499
11,403

628,397
41,462

275,700
35,475

1269874
99,193
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Recalculating, Printing and Saving the Worksheets

The worksheets are recalculated by pushing the spreadsheet calculation key, <F9>,
Usually one iteration is sufficient. However, to insure that the values obtained
are final and stable, it is advisable to make two or three iterations by pushing
the <F9> key two or three times in succession.

The worksieets can be printed using the spreadsheet command / P[rint] P[rinter]
Rlange] (range specification) A[lign] G{o]. In order to fit each of the
worksheets on the standard 8.5-inch by 1ll-inch paper, one needs to set the
printer to 17-pitch font and 8 lines per inch. This can be done before executing
the print command using the printer controls, or it can be specified by the
appropriate printer string when the spreadsheet print commands are given. It
also may be necessary to narrow the left and right margins slightly from the 1-
inch default values.

The column and row designations for the printed worksheets are inserted with the
spreadsheet border command. If one wants these to be printed with the worksheets
so that they appear like those reprinted above, then the default commands
accompanying the ASSOCBEN spreadsheet can be used. If one does not want them to
appear on the printed worksheets, then the borders should be removed with the
spreadsheet C[lear] B[orders] command.

When printing a series of worksheets such as Table 3A, Table 3B and Table 3C, it
is necessary to recalculate the spreadsheet (by pushing <F9>) after each
worksheet is printed. Then when the font, line spacing, and margin settings are
made, printing is done with standard spreadsheet print commands. For example,
Table 3C is printed by typing / P[rint] P[rinter] R[ange] 3C <return> A[lign]
Glo].

The three worksheets for the case of interest are saved to an updated disk file
by the spreadsheet F[ile] S[ave] command. Before executing this command, one
should press the <F9> key to recalculate the spreadsheet. The save command is
/ F[ile] S{ave] B:ASSOC1ST (or other desired filename) <return>. If the file is
saved as ASSOCBEN, the original spreadsheet data for the Panama rice mill case
will be lost by overcopying. When a different filename is spccified, both the
original case and the new case will remain intact. If the spreadsheet Is saved
under a name other than ASSOCBEN, the new name needs to be entered when next
retrieving the spreadsheet, e.g., RUN ASSOCBEN ASSOC1ST <return>.
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SECTION VII

ESTIMATING IMPACTS OF PERSONNEL TRAINING

The set of worksheets for estimating the impacts of the venture through personnel
training occupies the section of the electronic spreadsheet extending from row
206 to row 265 (see Figure 3, page 23). The worksheet for numbers trained, Table
4A, occupies columns A to K; the worksheet for added earning power, Table 4B,
occupies columns M to W, and the training benefit worksheet, Table 4C, occupies
columns Y to AJ.

If the ASSOCBEN spreadsheet already has been retrieved from disk file to computer
memory in connection with the previous worksheets, then one can proceed directly
to worksheet 4A by the spreadsheet command <F5> 4A <return>. If the spreadsheet
currently is not in memory, then one first needs to retrieve the spreadsheet
file. The steps for doing so are outlined on page 29, above. If the spreadsheet
has been saved under a name other than ASSOCBEN, the new name needs to be
included in the retrieval command, e.g., RUN ASSOCBEN ASSOClST <return>.

Layout of Worksheets for Estimating Imvacts of Personnel Training

The layout of the three worksheets for estimating the impacts of the venture
through personnnel training programs is shown in Figure 7. Table 4A for entry
of numbers of persons trained by classification in each projected period is
located in the left block from cell A206 to cell K265. Table 4B for entry of
trainees’ earning rates before and after training is in the center section from
cell M206 to cell W256. Table 4C showing calculated associated benefits from
training programs is located in the right section from cell Y206 to cell AJ265.

The Table 4A and Table 4C worksheets contain six categories of operating func-
tions for which personnel may need training. Buying and receiving appear on
lines 213 through 218. Plant operatioas appear on lines 222 through 227, Pack-
ing and shipping appear ou lines 231 through 236. Mirketing and distribution are
shown on lines 240 through 245. O0ffice and other functions appear on lines 249
through 254. Total operations for the venture appear on lines 258 through 263.

While the worksheet for comparative ealrning rates, Table 4B, contains these same
line items, its columns represent factors used to compute the unit training
benefits of the line items rather than the projected periods in the cashflow,
Project wage appears in column P. Prior wage i1s in column R. Wage increasc is
presented in column T, average age in column U, years of benefit in column V, and
training benefit in column V.

Figure 7 provides a convenient reference for locating specific labor classifica-
tions requiring craining, numbers to be trained, increased wage earning power
after training and training benefits for the venture. The chart also serves as
reminder of the structure of the worksheets .ad the interrelationships among
them. Users will find it helpful to refer briefly to the chart each time they
start to make use of Tables 4A through 4C in connection with the venture, or when
assessing the impacts of another venture.
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Table 4A Table 4B Table 4C
Numbers of Persons Trained Earning Rates Before and Associated Benefits from
by Labor Classification After Training by Class Training Programs by Period
BUYING & RECEIVING PROJECT WAGE BUYING & RECEIVING
D213..x218 P213..P254 AB213..AJ218
PLANT OPERATIONS PRIOR WAGE PLANT OPERATIONS
D222..K227 R213..R254 AB222..AJ227
PACKING & SHIPPING WAGE [INCREASE PACKING & SHIPPING
D231..K236 T213..7254 AB231..A4236
MARKETING & DISTRIBUTION AVIRAGFE AGE MARKETING & DISTRIBUTION
D240..K245 u213..U254 AB240. ,AJ245
OFFICE & OTHER YEARS OF BENEFIT OFFICE & OTHER
D249, .K254 v213..V25% AB249..AJ254
TOTAL OPERATIONS TRAINING BENEFIT TOTAL OPERATIONS
D258..K263 W213..W254 £.3258..AJ263

Figure 7. Layout of Worksheets for Estimating Personnel Training Impacts

Numpers of Persons Trained by Class in Tabhle 4A

Table 4A serves as the starting point fov projecting the associated benefits from
training programs by the venture. The title of the venture need not be entered to
cell F207 because it is transferred automatically when the spreadsheet is recal-
culated. No product identification entries nor units of measure are needed fcr
this table,

It will be noted that the only cell in Table 4A which contains entry for the Panama
rice mill example is D224. There are no trainees for any other positions in the
Panama rice mill. This will not be true for other ventures; there may be entries
on up to the six labor classification lines available in each of the five functions
included in'the table. For those ventures which do not have a nonzero entry in the
occupied cell on line 224, do not forget to remove the entry for the Panama rice
mill case, using the spreadsheet command / Rlange] E[rase].
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206
207
208
209
210
21
212
213
214
218
216
217
218
219
220
221
222
223
224
225
226
227
2e8
229
230
231
232
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265

c

D

Table 4A. Numbers

Function & Classification
BUYING & RECEIVING:
1. Managerial
. Supervisory
Skilled
Semi-Skilled
. Unskilled
. Casuals

[o SNV - U1 BN ]
PN

PLANT OPERATIONS:
1. Managerial

. Supervisory

Skilled

Semi-Skilled

Unskilled

Casuals

[ 3V BR N ST V)
e s s .

PACKING & SHIPPING:

. Managerial
Supervisory 233
Semi-Skilled
Unskilled

Casuals

[0 SV, I N RSN
P

MARKTG & DISTRIBUTION:
1. Managerial

. Supervisory

Skilled

Semi-Skilled

. Unskilled

Casuals

[ NV BN N VA N ]

OFFICE & OTHER:
1. Managerial

. Supervisory

Skilled

. Semi-Skilled

Unskilled

. Casuals

(o SNV BN SV N )

TOTAL OPERATIONS:
1. Managerial

. Supervisory

Skilled

Semi-Skilled

. Unskilled

Casuals

[ MV BN L R SN N }
. . .

1st

3. Skilled

£ F G K I

J

of Persons Trained by Labor Classification by Period

Project: PANAMA RICE MILL

Numbers Trained by Period:

2nd 3rd 4th 5th 6th
] 0 0 ] 0
0 0 0 0 0
0 0 0 0 {
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
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Now let us proceed to the various operating functions for which preservice
training of future employees may be needed to be assured of the skill levels
required for effective performance. These are illustrated by Table 4A.

Buving and receiving functions for venture occupy lines 213 through 218 of
Worksheets 4A, 4B and 4C. Separate lines are provided for up to six employment
classifications, ranging from managerial to casuals. The numbers to be trained
in each classification can be taken from the personnel development and training
plan for the wventure.

Only those classification lines in the worksheets which apply to the venture of
interest need tv be used. Those lines left blank will pose no problem in the use
of the total spreadsheet for the case.

Plant operationrs functions for the venture occupy lines 222 through 227 of the
worksheets. The numbers to be trained by labor classification for this function
also can be taken directly from the personnel development and training plan
outlined in connection with the feasibility study for the venture of interest,

Packing and shipping functions may require personnel training in one or more of
the six labor classifications shown Table 4A. If so the numbers trained will be
entered to the range from D231 to K236 of the worksheet,

Marketing and distribution functions which require personnel training will mean
entries to the appropriate classifications on lines 240 through 245 of Worksheet
4A. As with the numbers to be trained for the other functions, the numbers of
trainees can be taken directly from the personnel development and training plan
for the venture.

Office aund other functions may require no training beyond skill levels available
in the labor mark=t place; however, if training is required in any of the six
classifications, the numbers of trainees from the training plan are entered to
the appropriate iines and columns of the D249..K254 range.

Total operations shown in the lower section of Table 4A require no additional
entries by the user; the total numbers of future employees to be trained for this
section are computed by cell formula and inserted automatically to the proper
cell in the D258 to K263 range of the worksheet.

The trainee number entries in Worksheet 4A are applied automatically to the unit
training benefits in Table 4B to obtain the projected benefits from training
programs in Table 4C.

Increased Carning Ratecs after Training in Table 4B

Earning rates before and after training, increased earning rates, average age of
trainees, years of training benefits, and total training benefits per trainee are
included in Table 4B. The Panama rice mill case example contains entries in
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206
207
208
209
210
21
212
213
214
215
216
217
218
219
220
221

254
255
256

0
Table 48.

Unit =

Function & Classification Man Yr.

BUYING & RECEIVING:
1. Managerial

. Supervisory

. Skilled

Semi-Skilled

Unskil led

Casuals

[o RV, BN PN N
« s+ .

PLANT OPERATIONS:
1. Managerial
2. Supervisory

. Skilled

Semi-Skilled

Unskilled

Casuals

[ MV, IP - )

PACKING & SHIPPING:
1. Managerial
2. Supervisory
Skilled
Semi-Skilled
. Unskilled
Casucls

[o NV, ¥ - ¥Y)

MARKTG & DISTRIBUTION:
1. Managerial

. Supervisory

Skilled

. Semi-Skilled

. Unskilled

. Casuals

(o NV BB N VAN V]

OFFICE & OTHER:
1. Managerial

. Supervisory

Skilled

Semi-Skilled

Unskilled

Casuals

.« .

[o LV, NP 3 PV N

p

Q R S

T

u

v

Earning Rates Before and After Training by Classification

Project
Wage

48,000
36,000
30,000
24,000
15,000
14,400

48,000
36,000
30,000
24,000
15,000
14,400

Project: PANAMA RICE MILL

Prior
Wage

38,000
25,000
22,000
17,500
12,500
12,500

65

Wage
Increase

10,000
11,000
8,000
6,500
2,500

Age

40
38
32
30
22
22

Average Years of
Benefit

Training
Benefit

250,000
297,000
264,000
227,500
107,500

81,700

160,000
250,000
196,000
214,500
76,000
98,400

207,000
200,000
224,750
210,000
57,000
38,720

231,000
175,000
182,000
178,200
117,000
146,200



all cells, but the entries are activated only when numbers trained are entered
to the multiplier cells in Table 4A. For this reason it is not necessary to
modify or erase values in Table 4B that do not relate to training for the case
at hand. These "dummy"values serve as useful guides to the functioning of the
worksheet, and indicate the general magnitude of values that one can expect. The
project name at the top of the worksheet is completed automatically when the
spreadsheet is recalculated.

It will be noted that unlike Tables 4A and 4C, the earning rates table does not
contain columnar entries corresponding to the various operating periods. In-
stead the different columns from P to V contain data used tc compute the net
training benefit shown in column W for each line item in the table. The net unit
benefit then is applied to the corresponding numbers trained in all columns of
Table 4A,

Project wages for each labor classification and operating function are indicated
in column P of Table 4B. These wage rates for employment in the venture after
training are taken directly from the labor cost schedules used in the internal
feasibility study. The wages are stated in real terms per person year in each
of the relevant classifications.

Prior wages of the trainees for each classificacion and function in the venture
are entered to column R of Worksheet 4B, also in terms of earnings per person
year. The prevailing previous earnings for trainees should reflect those for the
lower job classification held, or for which qualified, before training. This
information is available from erployment and earnings reports released by
federal, state and local departments of labor, and/or by trade associations for
the kind of industry represenced by the venture of interest.

It should be noted that the wage entries in Table 4B need to be changed only for
the functions and labor classifications corresponding to nonzero entries in Table
4A. The rest need not be changed.

Wage increases for each line entry in column T of Table 45 are computed by cell
formula, subtracting the prior wage in column R from the project wage after
training in column P. Thus, all cells in column T are protected so that the
formulas cannot be destroyed accidently by making an entry to them. Values in
these cells are computed automatically by pushing the spreadsheet calculation
key, <F9>,.

Average ages of trainees in the different classifications and fuactions of the
venture are entered to column U of the worksheet. This information is needed as
basis for e-.timating the number of years into the future that training benefits
can be projected. If candidates for the needed training have been selected, or
will be selected from a known sub population, then the ages of trainees can be
obtained directly. If candidates have not yet been identified, then reported
average ages in job classifications appropriate for entry to the training can be
used in column U of Table 4B.

Years of benefit shown in column V of Table 4B are computed by cell formula in
each function and job classification for which training will be conducted. The
formulas reflect an average retirement age of 65 years, so that the values shown
are 65 ninus the average age at training in column U,
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It is recognized that many of those trained may move to other employment during
the course of their remaining life, but years of tenure really are not relevant
to the measurement of training benefits. Once a person has been trained from a
prior skill level commanding annual salary of say $16,000 to a higher skill level
commanding annual salary of say $20,000, a $4,000 annual training benefit has
been created no matter where the person completing the training is employed, or
how often that person may change jobs.

Training benefit per person trained in each classification and function is shown
in column W of Table 4B. These values are computed by cell formula also, simply
by applying the years of benefit in column V to the annual wage increase in
column T. Even though computed values are shown in this column on all lines of
the table for the Panama rice mill, only those matching nonzero entries for
numbers to be trained in Table 4A are active in computing estimated training
benefits for the venture in Table 4C.

Associated Benefits from Training Programs in Table 4C

Projected associated benefits from training programs for the venture are given
in Table 4C. All values in this worksheet azre computed by cell formula from the
entries in Tables 4A and 4B. All cells in the worksheet are protected against
accidental overwriting. The formulas used in the computation of Table 4C are
illustrated in Appendix II. The project name at the top of the worksheet, the
total periods in cell AH209, and the identification of the monetary unit in cell
AA210 are completed automatically when the spreadsheet is recalculated.

It will be noted that Table 4C follows the organization pattern of Tuhle %A with
projected periods represented by successive columns. Because they are determined
by cell formula, all values in Table 4C are zero except those on lines containing
nonzero entries in Table 4A.

As 1illustrated in Appendix II, each value in Table 4C is the product of the
nunbers trained in Table 4A, the annual wage increase in Table 4B and the years
of benefit in Table 4B. The cell formula for cell AE224 is as follows, for
example:

+AD224+(F224*%$T224), where AD224=AC224+(E224%$224), etc.

Thus the values on line 224 in all columns of Table 4C result from the entry of
two persons completing training in the first period. Resulting training bene-
fits start the second period and continue for 30 years (see column V, Table 4B),
Annual benefits are given in columns AC through AI of Table 4C. The total for
all 30 years is shown in 000s in column AJ on line 224.

Totals by operating function and by projected period are calculated by the
worksheet as well. For example, the training ben~fit for the Panama rice mill
case for total plant operation in the 2nd period of $13,000 is the sum of the
calculated values in cells AC222 through AC227 (all of which are zero in this
case except for skilled workers on line 224),
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206
207
208
209
210
21
212
213
214
215
216
217
218
219
220
e
222
222
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266

Function & Labor Class Dollars

BUYING & RECEIVING:
1. Managerial

(o LV, BN NN N ]
N « o .

Supervisory
Skilled
Semi-Skilled

. Unskilled

Casuals

PLANT OPERATIONS:
1.
2. Supervisory

[o R L IF N ¥V ]

Managerial

skilled

. Semi-Skilled
. Unskilled
. Casuals

PACKING & SHIPPING:

Lo NNV, ¥ Y FUIY N Y
P

. Managerial

. Supervisory
. Skilled

. Semi-Skilled

Unskilled
Casuals

MARKTG & DISTRIBUTION:

(o JR VBN S B VH NN N Y
« o »

Managerial
Supervisory
Skilled

. Semi-Skilled
. Unskilled
. Casuals

OFFICE & OTHER:
1.

O
. . .

Managerial

. Supervisory

Skilled
Semi-Skilled

. Unskilled

Casuals

TOTAL OPERATIONS:

1

(o NV, NPTl X )

Managerial

. Supervisory
. Skilled

. Semi-Skilled
. Unskilled

. Casuals

AA AB

AC

AD

AE

Af

AG

Table 4C. Associated Benefits from Training Programs by Period
Project: PANAMA RICE MILL

Unit =
1st

2nd

13,000

3rd

13,000
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Training Benefits by Period:

4th

13,000

Total Periods:

5th

13,000

6th

0

13,000

AH

30
7th

13,000

Al

aoth On

Al

Total
(000)



Recalculating, Printing and Saving the Worksheets

The worksheets are recalculated by pushing the spreadsheet calculation key, <F9>,
Usually one iteration is sufficient. However, to insure that the values obtained
are final and stable, it is advisable to make two or three iterations by pushing
the <F9> key two or three times in succession,

The worksheets can be printed using the spreadsheet command / P(rint] P[rinter]
R[ange] (range specification) A[lign]) G[o]. In order to fit each of the
worksheets on the standard 8.5-inch by 1ll-inch paper, one needs to set the
printer to 17-pitch font and 8 lines per inch. This can be done before executing
the print command using the printer controls, or it can be specified by the
appropriate printer string when the spreadsheet print commands are given, It
also may be necessary to narrow the left and right margins slightly from the 1-
inch default values.

The column and row designations for the printed worksheets are inserted with the
spreadsheet border command. If one wants these to be printed with the worksheets
so that they appear like those reprinted above, then the default commands
accompanying the ASSOCBEN spreadsheet can be used. If one does not want them to
appear on the printed worksheets, then the borders should be removed with the
spreadsheet C[lear] B[orders] command.

When printing a series of worksheets such as Table 4A, Table 4B and Table 4C, it
is necessary to recalculate the spreadsheet (by pushing <F9>) after each
worksheet is printed. Then when the font, line spacing, and margin settings are
made, printing is done with standard spreadsheet print commands. For example,
Table 4C is printed by typing / Plrint] P[rinter] R[anse] 4C <return> Af[lign]
Glo].

The three worksheets for the case of interest are saved to an updated disk file
by the spreadsheet F[ile] S[ave] command. Before executing this command, one
should press the <F9> key to recalculate the spreadsheet. The save command is
/ Flile] S[ave] B:ASSOCIST (or other desired filename) <return>. If the file is
saved as ASSOCBEN, the original spreadsheet data for the Panama rice mill case
will be lost by overcopying. When a different filename is specified, both the
original case and the new case will remain intact. If the spreadsheet is saved
vnder a name other than ASSOCBEN, the new name needs to be entered when next
retrieving the spreadsheet, e.g., RUN ASSOCBEN ASSOC1ST <return>.
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SECTION VIII

ESTIMATING EMPLOYMENT IMPACTS

The set of workshzets for estimating the impacts of the venture through employ-
ment effects occupies the section of the electronic spreacsheet extending from
row 271 to row 330 (see Figure 3, page 23). The worksheet for person months of
employment, Table 5A, occupies columns A to K; the worksheet for unemployment and
underemployment rates, Table 5B, occupies columns M to W, and the employment
benefit worksheet, Table 5C, occupies columns Y to AJ.

If the ASSOCBEN spreadsheet already has been retrieved from disk file to computer
memory in connection with the previous worksheets, then one can proceed directly
to worksheet 5A by the spreadsheet command <F5> 5A <return>. If the spreadsheet
currently is not in memory, then one first needs to retrieve the spreadsheet
file. The steps for doing so are outlined on page 29, above. If the spreadsheet
has been saved under a name other than ASSOCBEN, the new name needs to be
included in the retrieval command, e.g., RUN ASSOCBEN ASSOCIST <return>.

Layout of Worksheets for Estimating Employment Impacts

The layout of the three worksheets for estimating the employment impacts of the
venture is shown in Figure 8. Table 5A for entry of person months of employment
by classification in each projected period is located in the left block from cell
A271 to cell K330. Table 5B for entry of unemployment and underemployment rates
is in the center section from cell M271 to cell W330. Table 5C showing
calculated associated benefits from employmwent impacts is located in the right
section from cell Y271 to cell AJ330.

The Table 5A and Table 5C worksheets contain five categories of operating
functions for which personnel may be needed plus an additional category for jobs
that may be replaced by the venture. Buying and receiving appear on lines 278
through 283. Plant operations appear on lines 287 through 292. Packing and
shipping appear on lines 296 through 301. Marketing and distribution are shown
on lines 305 through 310, O0ffice and other functions appear on lines 314 through
319. Jobs displaced by the venture appear on lines 323 through 328.

While the worksheet for unemployment and underemployment rates, Table 5B,
contains these same line items, its columns represent factors used to compute the
unit employment benefits of the line items rather than the projected periods in
the cashflow. Project wage appears in column P. Unemployment rate for each
employment classification is in column Q. Unemployment benefit from employment
in each classification by the venture is presented in column R. Underemployment
rates are shown in column S, existing wage rates in the underemployment in column
T, and underemployment benefits in column U. Combined benefits through reduced
unemployment and underemployment are listed in column W.

Figure 8 provides a convenient refcrence for locating person months of employment
by labor classification, unemployment and underemployment rates, jobs displaced,
net employment impacts and employment bencfits of the venture. The chart also
serves as reminder of the structure of the worksheets and the interrelationships
among them. Users will find it helpful to refer briefly to the chart each time
they start to make use of Tables 5A through 5C.



Table 5A
Nurbers of Employces by
Labor Classification

Table 58
Employment and Underemploy-
menit Benefits by Class

Table 5C
Net Benefits through Employ-
ment Impacts by Period

BUYING & RECEIVING
AB278..AJ283

PROJECT WAGE
P276&..P328

BUYING & RECEIVING
D278..K283

PLANT OPERATIONS
AB287..A4292

UNEMPLOYMENT RATE
0278..0328

PLANT OPERATIONS
D287..K292

PACKING & SHIPPING
ABZ Y5..AJ301

UNEMPLOYMENT BENEFIT
R278..R328

PACKING & SHIPPING
D296..K301

MARKETING & DISTRIBUTION
AB305..AJ31C

UNDEREMPLOYMENT RATE
$278..5328

MARKETING & DISTRIBUTION
D305..K310

OFFICE & OTHER
AB31...AJ319

EXISTING WAGE
1278..7328

OFFICE & OTHER
D314..K319

JOBS DISPLACED
AB323..AJ328

UNDEREMPLOYMENT BENEFIT
u278..u329

JOBS DISPLACED
D323..K328

COMBINED BENEFIT
W278..W329

Figure 8. Layout of Worksheets for Ecstimating Employment Impacts

Numbers of Persons Emploved bv Class in Table 5A

Table 5A serves as the starting point for projecting the associated benefits from
employment effects. The title of the venture need not be entered to cell F272
because it is transferred automatically when the spreadsheet is recalculated. No
product identification entries nor units of measure are needed for this table. The
unit of measure for entry to this worksheet is person months.
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271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
in
312
313
3.4
315
316
317
312
319
320
321
322
323
324
325
326
327
328
329
330

c D

Table 5A. Numbers of Employees by Labor Classification by Period

Person

Function & Classification Menths: 1st

BUYING & RECEIVING:

1. Managerial
2. Supervisory
3. Skilled

. Semi-Skilled
. Unskilled
Casuals

[o RV, B )

PLANT OPERATIONS:
1. Managerial
Supervisory

Skilled
Semi-Skilled
Unskilled
Casuals

[o MV N VIR V)
D

PACKING & SHIPPING:

1. Managerial

. Supervisory
Skilled

Semi -Skilled
unskilled
Casuals

[+ NNV, IF SN VY N1
DN

MARKTG & DISTRIBUTION:

Managerial
Supervisory
Skilled
Semi-Skilled
Unskilled

. Casuals

[o SRV, QN PN S Qo
RPN

OFFICE & OTHER:
1. Hanagerial

. Supervisory

. Skilled

Semi-Skilled

Unskilled

Casuals

(e WMV I P N ]
. e .

JOBS DISPLACED:
Managerial
Supervisory
Skilled

. Semi-Skilled
Unskiltled

. Casuals

[o SV, I FURT N RN
. e e .

E F G H
Project: PANAMA RICE MILL

Numbers by Period:

2nd 3rd 4th S5th
8 8 8 8
12 12 12 12
24 24 24 24
15 15 15 15
12 12 12 12
12 12 12 12
4 4 4 4
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It will be noted that the only lines in Table 5A which contain entries for the
Panama rice mill example are numbers 280, 288, 290, 292, 299, 316, and 319.
There are no employees in other positions in the Panama rice mill. This will not
be true for other ventures; there may be entries for up to the six labor
classifications in each of the five functions included in the table. For those
ventures which do not have nonzero entries in the occupied cells of Table 5A for
the Panama rice mill, do not forget to remove the entries for the Panama rice
mill case, using the spreadsheet command / R{ange] E{rase].

Now let us proceed to the various operating functions for which employees may be
needed by the venture under study. These are illustrated by Table 5A.

Buying and receiving functions for the venture occupy lines 278 through 283 of
Worksheets 5A, 5B and 5C. Separate lines are provided for up to six employment
classifications, ranging from managerial to casuals. The person months of
employment in each classification are be taken from the employment projections
of the operating cost estimates for the venture.

Only those classification lines in the worksheets which apply to the venture of
interest need to be used. Those lines left blank will pose no problem in the use
of the total spreadsheet for the case.

Plant operations functions for the venture occupy lines 287 through 292 of the
worksheets. The person months of employment by labor classification for this
function also can bLe taken directly from the employment projections for the
venture of interest.

Packing and shipping functions may require employees in one or morc of the six
labor classifications shown Table 5A. 1If so the person months of employment will
be entered to the range from D296 to K30l of the worksheet.

Marketing and distribution functions which require employment of personnel will
mean entries to the appropriate classifications on lines 305 through 310 of
Worksheet 5A. As with employment in the other functions, the person months of
employment can be taken directly from the employment projections for the venture.

Office and other functions for which employment is needed by labor classification
are included on lines 314 to 319. Employees required in any of the six class-
ifications are entered as person months per year.

The person months of employment in Worksheet 5A are applied automatically to the
unit benefits through reduced unemployment and underemployment in Table 5B to
obtain the projected bencfits from employment by the venture in Table 5C.

Jobs displaced shown in the lower section of Table 5A are entered in units of
person months by labor classification to lines 323 to 328 of the worksheet. This
information is estimated from the kind of technology for the venture in relation
to that now prevailing in the area together with existing labor use patterns in
the technology to be displaced. Some ventures will displace no existing
employment, but others may displace those in some skilled and supervisory
positions as well as a number of unskilled and casual workers.
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Value of Increased Emplovment in Impact Area in Table 5B

Earning rates in employment by the venture, prevailing unemployment rates,
prevailing underemployment rates, cxisting wages in unemployment, and combined
per unit employment benefits are included in Table 5B. The Panama rice mill case
example contains entries in all cells, but the entries are activated only when
person months of employment are entered to the multiplier cells in Table 5A. For
this reason it is not Necessary to modify or erase values in Table 5B that do not
relate to employment for the case at hand. These "dummy" values serve as useful
guides to the functioning of the worksheet, and indicate the general magnitude
of values that one can expect. The project name at the top of the worksheet is
completed automatically when the spreadsheet is recalculated.

Tt will be noted that unlike Tables 5A and 5C, Table 5B does not contain columnar
entries corresponding to the various operating periods. TInstead the different
columns from P to U contain data used to compute the combined employment benefit
shown in column W for each line item in the table. The combined unit benefit
then is applied to the corresponding person months of employment in all columns
of Table 5A.

Froject wages for each labor classification and operating function are indicated
in column P of Table 5B. These wage rates for employment in the venture are
taken directly from the labor cost schedules used in the internal feasibility
study. The wages are stated in real terms per person month in each of the
relevant classifications.

Unemployment rates prevailing in the area for each classification and function
in the venture are entered to column Q of Worksheet 5B, in terms of decimal
fractions of the total work force in each category. This information is avail-
able from employment and earnings reports released by federal, state and local
departments of labor, and/or by trade associations for the kind of industry
represented by the venture of interest.

It should be noted that the unemploywent rates in Table 5B need to be changed
only for the functions and labor classifications corresponding to nonzero entries
in Table 5A. The rest need not be changed.

Unemployment henefits for each line entry in column R of Table 58 are computed
by cell formula, multiplying the project wage in column P by the corresponding
unemployment rate in column Q. Thus, all cells in column R are protected so that
the formulas cannot he destroyed accidently by making an entry to them. Values
in these cells are computed automatically by pushing the spreadsheet calculation
key, <F9>,

Underemplovment rates prevailing in the area for each function and labor
classification are entered to column S of Woirkshet 5B, in terms of decimal
fractions of the total work forcce in each category. This information is
available for the area from labor department employment and earnings reports, but
may not be listed for all labor classifications and functions contained in the
table. If not, some extrapolation will be necessary to complete entries on all
lines for which employment entries av: made to Table 5A.
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271
272
273
27¢.
275
276

277 BUYING & RECEIVING:
. Managerial

278
279
280
281
282
283
284
285
286
287
288
289
290
29
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
mn
312
312
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330

0
vable SB.

Unit =

Function & Classification Man Mo.

[ SRV, BN VLR N Y
o o e

Supervisory
Skilled
Semi-Skilled
Unskillad
Casuals

PLANT OPERATIONS:

1.

(o SRV, RN VN N ]
. . e

PACKING & SHIPPING:

[ SV, B - V5 B N R
* e e a2 e .

MARKTG & DISTRIBUTION:

[ NNV, I o N WU N QY
DR

Managerial

. Supervisory

skilled
Semi-Skilled

. Unskilled

Casuale«

Managerial
Supervisory
Skilled
Semi-Skilled
Unskilled
Casuals

Managerial
Supervisory
Skilled
Semi-Skilled
Unskilled

. Casuals

OFFICE & OTHER:

1.

(o SNV, B S VA V]
s e e s

JOBS

AWV NN —
P

Managerial

. Superviso.y

Skilled
Semi-Skilled
Unskilled
Casuals

DISPLACED:

. Managerial

. Supervisory
. Skilled

. Semi-Skilled

Unskilled
Casuals

P Q

Unemployment and Underemployment Benefits by Classification
Project:

Froject Unempl.

Wage Rate
4,000.0 0.220
3,000.0 0.150
2,500.0 0.100
2,000.0 0.070
1,500.0 5.090
1,200.0 0.120
4,000.0 0.150
3,000.0 0.120
2,500.0 0.110
2,000.0 0.105
1,500.0 0.097
1,200.0 0.086
4,000.0 0.110
3,000.0 0.105
2,500.0 0.0%¢
2,000.0 0.104
1,500.0 0.12C
1,200.0 0.123
4,000.0 0.080
3,000.0 0.085
2,500.0 0.085
2,000.0 0.078
1,500.0 0.082
1,200.0 0.090
4,000.0 0.050
3,000.0 0.080
2,500.0 0.097
2,000.0 0.130
1,500.0 0.150
1,200.0 0.110
4,000.0 0.050
3,000.0 0.080
2,500.0 0.097
2,000.0 0.130
1,500.0 0.150
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T

Unempl. Underemp, Exist.

Benefit

880.0
450.0
250.0
140.0
135.0
144.0

Rate

0.300
0.230
0.155
0.165
0.170
0.050

Wace

3,200.0
2,700.0

U

Underemp.
Benefit

240.0
69.0
62.0
66.0

v

Combined
Benefit

1,120.0
519.0
312.0
206.0
169.0
154.0

304.0

282.5
288.0
237.0
126.0



Existing wages in underemployment, whether due to part-time employment, or due
to employment in a lower-paying job than that for which qualified, are shown in
column T of Table 5B. Entries are made in terms of average earnings per person
month in each employment classification. The information can be compiled from
labor department employment and earnings reports, and from supplemental sources
such as industry trade association reports, and statistics from chambers of
commerce, trade unions and vocational education training institutes. Here too,
some extrapolation may be necessary to complete entries on all lines for which
employment entries are made to Table 5A.

Underemployment benefits for each line entry in column U of Table SB are computed
by cell formula, multiplying the difference between the proiect wage in column
P and the existing wage in column T by the corresponding underemployment rate in
column S. All cells in column U are protected so that the formulas cannot be
destroyed accidently by making an entry to them. Values in these cells are
computcd automatically by pushing the spreadsheet calculation key, <F9>.

Combined benefits per person month of employment in each classification and
function are in column W of Table 5B. These values are computed by cell formula
also, simply by adding the unemployment benefit in column R to the underemploy-
ment benefit in column U. Even though computed values are shown in this column
on all lines of the table for the Panama rice mill, only those matching nonzero
entries for person months of employment in Table 5A are active in computing
estimated employment benefits for the venture in Table 5C.

Associated Empioyment Bencefits in Table 5C

Projected employment impacts for the venture are given in Table 5C. All values
in this worksheet are computed by cell formula from the entries in Tables 5A and
5B. All cells in the worksheet are protected against accidental overwriting.
The formulas used in the computation of Table 5C are illustrated in Appendix II,
The project name at the top of the worksheet, the total periods ia cell AH274,
and the identification of the monetary unit in cell AA275 are completed automat-
ically when the spreadsheet is recalculated.

It will be noted that Table 5C follows the organization pattern of Table 5A with
projected periods represented by successive columns. Because they are determined
by cell formula, all values in Table 5C are zero except those on lines containing
nonzero entries in Table 5A.

As illustrated in Appendix II, each value in Table 5C is the product of the
person months of employment in Table SA and the combined employment benefit in
Table 5B. The cell formula for cell AC280 is +D280*SW280, for example. The
formula for thc total in column AJ is @SUM(AB. .280..AH280)+(AI280%(SAHS$274-7)) .

Totals by operating function and by projected period are calculated by the
worksheet as well. VYor example, the employment benefit for the Panama rice mill
case for total plant operations in the 2nd period of $13,854 is the sum of the
calculated values in cells AC287 through AC292 (some of which are zero in this
case).
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AA AB

AC

AD

AE

AF

AG

Table 5C. Met Benefits through Employment Impacts by Period
Project: PANAMA RICE MILL

271

272

273

274 Unit =

275 Function & Labor Class Dollars 1st
276 =-csmcecccccccccncnae cnunens ---
277 BUYING & RECEIVING:

278 1. Managerial 0
279 2. Supervisory 0
280 3. Skilled 0
281 4. Semi-Skilled 0
282 5. Unskilled 0
283 6. Casuals 0
284  eeaes
285 0
286 PLANT OPERATIONS:

287 1. Managerial 0
288 2. Supervisory 0
289 3. Skilted 0
290 4. Semi-Skilled 0
291 5. Unskilled 0
292 6. Casuals 0
293 eeees
294 0
295 PACKING & SHIPPING:

296 1. Managerial 0
297 2. Supervisory 0
298 3. skilled 0
299 4. Semi-Skilled 0
300 S. Unskilled 0
301 6. Casuals 0
1
303 0
304 MARKTG & DISTRIBUTION:

305 1. Managerial 0
306 2. Supervisory 0
307 3. skilled 0
308 4. Semi-Skilled 0
309 5. Unskilled 0
310 6. Casuals 0
2 I
312 0
313 OFFICE & OTHER:

314 1. Managerial 0
315 2. Supervisory 0
316 3. sSkilled 0
317 4. Semi-Skilled 0
318 5. Unskilled 0
319 6. Casuals 0
0 aeaas
321 0
322 JOBS DISPLACED:

323 1. Managerial 0
324 2. Supervisory 0
325 3. skilled 0
326 4. Semi-Skilled 0
327 5. Unskilled 0
328 6. Casuals 0
2 eeees
330 0

2nd

3rd
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4th

Total Periods:

5th

6th

AH

30
7th
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8th On

6,768

AJd

Total

149,292
0
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Recalculating, Printing and Saving the Worksheets

The worksheets are recalculated by pushing the spreadsheet calculation key, <F9>,
Usually one iteration is sufficient. However, to insure that the values obtained
are final and stable, it is advisable to make two or three iterations by pushing
the <F9> key two or three times in succession.

The worksheets can be printed using the spreadsheet command / P(rint] P[rinter]
R{ange] (range specification) A[lign] G[o]. In order to fit each of the
worksheets on the standard 8.5-inch by 1l-inch paper, one needs to set the
printer to 17-pitch font and 8 lines per inch. This can be done before executing
the print command using the printer controls, or it can be specified by the
appropriate printer string when the spreadsheet print commands are given, It
also may be necessary to narrow the left and right margins slightly from the 1-
inch default values.

The column and row designations for the printed worksheets are inserted with the
spreadsheet border command. If one wants these to be printed with the worksheets
so that they appear like those reprinted above, then the default commands
accompanying the ASSOCBEN spreadsheet can be used. If one does not want them to
appear on the printed worksheets, then the borders should be removed with the
spreadsheet C[lear) B{orders] command.

When printing a series of worksheets such as Table 5A, Table 5B and Table 5C, it
is necessary to recalculate the spreadsheet (by pushing <F9>) after each
worksheet is printed. Then when the font, line spacing, and margin settings are
made, printing is done with standard spreadsheet print commands. For example,
Table 5C is printed by typing / P(rint] P[rinter] R{ange] 5C <return> A[lign]
Glo].

The three worksheets for the case of interest are saved to an updated disk file
by the spreadsheet F[ile] S[ave] command. Before executing this command, one
should press the <F9> key to recalculate the spreadsheet. The save command is
/ F[ile] S[ave] B:ASSOC1ST (or other desired filename) <return>. If the file is
saved as ASSOCBEN, the original spreadsheet data for the Panama rice mill cace
will be lost by overcopying. When a different filename is specified, both the
original case and the new case will remain intact. If the spreadsheet is saved
under a name other than ASSOCBEN, the new name needs to be entered when next
retrieving the spreadsheet, e.g., RUN ASSOCBEN ASSOCLST <return>.
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SECTION IX

ESTIMATING INPACTS ON PROPERTY VALUES

The set of worksheets for estimating the impacts of the venture on real property
values in the area occupies the section of the electronic spreadsheet extending
from row 336 to row 396 (see Figure 3, page 23). The worksheet for land and
property impacted, Table 6A, occupies columns A to K; the worksheet for changes
in real property values, Table 6B, occupies columns M to W, and the capital gains
benefits worksheet, Table 6C, occupies columns Y to AJ.

If the ASSOCBEN spreadsheet already has been retrieved from disk file to computer
memory in connection with previous worksheets, then one can proceed directly to
worksheet 6A by the spreadrheet command <F5> 6A <return>. If the spreadsheet
currently is not in memory, then one first needs to retrieve the spreadsheet
file. The steps for doing so are outlined on page 29, above. If the spreadsheet
has been saved under a name other than ASSOCBEN, the new name needs to be
included in the retrieval command, e.g., RUN ASSOCBEN ASSOC1ST <return>.

Layout of Worksheets for Estimating Impacts on Property Values

The layout of the three worksheets for estimating the impacts on property values
by the venture is shown in Figure 9. Table 6A for entry of numbers of properties
affected by classification in each projected period is located in the left block
from cell 4336 to cell K386. Table 6B for entry of changes in property values
is in the center section from cell M336 to cell W386. Table 6C showing
calculated capital gains benefits is located in the right section from cell Y336
to cell AJ396.

The Table 6A, Table 6B and Table 6C worksheets contain five categories of real
properties for which resale values may be impacted by the venture plus an total
categor:” representing the sum of the five. Undeveloped land appears on lines 343
through 348, Residential homes appear on lines 352 through 357. Recreational
units appear on lines 361 through 366. Motels and restaruants are shown on lines
370 through 375. Office and other properties appear on lines 379 through 384,
Total properties impacted by the venture appear on lines 388 through 392,

The different columns in the worksheets for property value impacts represent
projected years into the future, extending from the lst year to the 8th year from
the start of the venture. It is assumed that the full impacts on surrounding
property values will have been exercised by that time,

Figure 9 provides a convenient reference for locating numbers of properties
impacted by classification and the changes in property values for each class of
impacted property. The chart also serves as reminder of the structure of the
worksheets and the interrelationships among them. Users will find it helpful to
refer briefly to the chart each time they start to make use of Tables 6A through
6C.
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Table 6A
Land and Property *o se
Impacted by Peiiod

Table 68
Changes in Real Property
Values Due to Venture

Table ¢C
Capital Gains Benefits
by Period

UNDEVI.LOPED LAND
AB343..AJ348

UNDEVELOPED LAND
P343,.W348

UNDEVELOPE. LAND
D343, .X348

RESIDENTIAL HOMES
AB352..AJ357

RESIDENTIAL HOMES
P352..W357

RESIDENTIAL HOMES
0352..K357

RECREATIONAL UNITS
AB361..AJ366

RECREATIONAL UNITS
P361..K366

RECREATIONAL UNITS
D361..X366

MOTELS & RESTAURANTS
AB370..AJ375

MOTELS & RESTAURANTS
P370..W375

MOTELS & RESTAURANTS
D370. .K375

OFFICES & OTHER
AB379..AJ378

OFFICES & OTHER
P379..W384

OFFICES & OTHER
D379..K384

TOTAL OPERATIONS
AB388..AJ393

Figure 9. Layout «f Worksheets for Estimating Impacts on Property Values

Property Units Impacted Sy the Enterprise in Table 6A

Table 6A serves as the starting point for projecting the impacts of the venture
on resale values of adjoining real properties. The title of the venture need not
be entered to cell F337 because it is transferred automatically when the spread-
sheet is recalculated. The property identification entries and the units of
measure entered to this worksheet will be transferred forward to Tables 6B and
6C when the spreadsheet 1s recalculated.

It will be noted that the only cells in Table 6A which coatain entries for the
Panama rice mill example are numbers E343 and E346. Theve are no properties in
the other categories which are impacted by the Panama rice mill. This will not
be true necessarily for other ventures; there may be entries on up to the six
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336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
364
362
363
364

366

Property & Classification Measure

UNDEVELOPED LAND:
1. Adjoining Project
2.
3.
4. Adjoining Roads
5.
6. Other

RESIDENTIAL HOMES:
1. Adjoining Project
2.
3.
4. Adjoining Roads
5.
6. Other

RECREATIONAL UNITS:

1. Adjoining Project

2.

3.
4. Adjoining Roads
5.
6. Other

MOTELS & RESTAURANTS:
1. Adjoining Project
2.

3.
4. Adjoining Roads
5.
6. Other

OFFICES & OTHER:

1. Adjoining Project

2.

3. .
4. Adjoining Roads
5.
6. Other

c

Table 6A. Land and Property to Be Impacted by Project by Period

Unit of

Number

Number

Number

Number

D

1st

E

F

G

Project: PANAMA RICE MILL

Number of Units Impacted by Period:

2nd

100

14
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3rd

4th

H

5th

.....
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6th

7th

8th
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property classification lines available for each of the five functions included
in the table. For those ventures which do not have nonzero entries in the
occupied cells of Table 6A for the Panara rice mill, do not forget to remove the
entries for the Panama rice mill case, using the spreadsheet command / Rlange]
E[rase].

Now let us proceed to the various classes of assets which may be impacted by the
venture under study. These are illustrated by Table 6A.

Undeveloped land for which resale values may be impacted by the venture occupies
lines 343 through 348 of Worksheets 6A, 6B and 6C. Separate lines are provided
for up to six land classifications, depending upon location witu respect to the
venture and access roads to it. The number of acres (or ciher unit of land
measure) in each classification to be impacted can be estimated from detailed
site maps of the area and projected flow patterns to and from the venture.

Only those classification lines in the worksheets which apply to the venture of
interest need to be used. Those lines left blank will pose no problem in the use
of the total spreadsheet for the case.

Residential homes for which resale values may be impacted occupy lines 352
through 357 of the worksheets. The numbers of such homes by classification also
can be estimated from detailed site maps and projected traffic patterns. The
different classes of residential properties may or may not correspond to the
classes used for undeveloped land,

Recreational units for which resale values may be impacted by the venture occupy
lines 361 to 366 of Tables 6A, 6B and 6C. The numbers of such units, if any, by
clessification can be estimated from their locations with respect to the venture
and the anticipated effects on traffic patterns and the physical environment in
the area.

A note of caution is in order here. Impacts of the ventire on existing enter-
prises, including recreational units, can be measured in terms of either in-
creases (decreases) in capital asset values or increases (decreases) in annual
net earnings by the enterprises, but not both. To include both measures would
be double counting. Usually impacts on recreational units can be measured more
accurately by changes in asset value, but this is not always the case. 1If the
impacts are measured through the projected annual output linkages of the venture
in Table 3C, or in some other worksheet, then those assets should not be included
in Table 6A.

Motels and restaurants for which resale values may be impacted by the venture
occupy lines 370 to 375 of the Table 6 worksheets. The numbers of such units by
classification can be estimated from their locations with respect to the venture
and the anticipated effects on travel volumes in the area. Here too, if impacts
are to be measured through projected annual input or output linkages, or some
other worksheet, then such motels and restaurants should not be listed again in
Table 6A.
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Office and other assets for which resale values may be impacted occupy lines 379
to 384 of the Table 6 worksheets. The numbers of such units by classification
also can be estimated from their locations with respect to the venture and
anticipated effects of the venture on travel volumes, traffic patterns and
physical environment in the area. Again caution should be exercised to measure
such impacts through asset resale values or annual earnings from the assets, but
not both.

Added Valuations of Impacted Properties in Table 6B

Added valuations for the impacted properties included in Table 6A are entered by
year in Table 6B. The project title in cell R337, the property classifications
in columns M and N, and the units of measure in column O are entered automati-
cally when the spreadsheet is recalculated. All of the data in the table needs
to be entered directly to the unprotected cells on the lines in the P343 to W384
range containing entries in Table 6A; none of the numbers in the table are
computed by cell formula. Entries for the Panama rice mill case are limited to
cells P343..W343 and P346..W346.

The added valuations for entry to Table 6B represent the difference between
projected values of the impacted property with or after the venture and their
projected values without or in the absence of the venture. Furthermore, the
entries to the tcble should be in real terms after adjustment for anticipated
inflation in the general price level. This means that some sort of supporting
schedule is needed to calculate the values for Table 6B. An example of such
supporting schedule for a given class of assets is shown in Figure 10,

Property: Land adjoining project Line number: _343
Beginning year: _1992 Annual inflation rate: __0.06
Projected Value with Value without Monetary Real
Year Venture Venture Differance Difference*
1st 759.00 600.00 159 150
2nd 818.54 550.00 168.54 150
3rd 878.65 700.00 178.65 150
4th 900.00 900.00 0 0
5th 325.00 925.00 0 0
6th 950.00 950,00 0 0
7th __975.00 975.00 0 0
8th 1,000.00 _1,000.00 0 0
* Monetary difference divided by 1.0 plus annual inflation rate

Figure 10. Schedule of Change in Property Values Due to Venture
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Table 6B. Changes in Property Values Due to Venture
Project: PANAMA RICE MILL

Unit of
Property & Classification Measure

UNDEVELOPED LAND: Acres

1. Adjoining Project

!

. Adjoining Roads

[« BN B S YN N ]
. « .

. Other

RESIDENTIAL HOMES: Number
1. Adjoining Project
2

l'

3.
4. Adjoining Roads
5

6. Other

RECREATIONAL UNITS: Number
1. Adjoining Project

Il

Adjoining Roads

[s RV, I NN N)

Other

MOTELS & RESTAURANTS: Number
1. Adjoining Project

3.

L. Adjoining Roads
S.

6. Other

OFFICES & OTHER: Number
1. Adjoining Project
2.
3.
4. Adjoining Roads
[ 4
6. Other

——

ist 2nd
Year Year
150 150
250 250
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As an example the schedule in Figure 10 is completed for land adjoining the
venture on line 343 of Table 6B. The beginning year is taken as 1992, and the
annual inflation rate is projected at 6 percent. The projected years in the
first column cf the schedule are extended from the lst to the 8th, matching
columns P through W in Table 6B. The projected schedule of property values with
the venture is listed in the next column, extending from 759 the lst year to
1,000 the 8th year in the example. The corresponding schedule of property values
without the venture is listed in the third column, ranging from 600 the first
year to 1,000 the 8th year. The differences in projected monetary values for
this asset as shown in the next column are obtained by subtraction. Finally, the
differences are converted to real values with the formula indicated in the
footnote to the schedule, applying the projected annual inflation rate entered
at the top of the schedule. The figures in the last column then are entered to
line 343 of Table 6B, starting with column P.

A copy of the Figure 10 schedule will need to be completed for each class of
impacted assets which has entries to Table 6A. The added real values from the
final column of the schedule then will be transferred to the appropriate lines
of Table 6B for the venture.

Associated Impacts on Property Values in Table 6C

Projectied impacts by the venture on values of properties in the different
classifications are given in Table 6C. All values in this worksheet are computed
by cell formula from the entries in Tables 6A and 6B. All cells in the worksheet
are protected against accidental overwriting. The formulas used in the
computation of Table 6C are illustrated in Appendix II. The project name at the
top of the worksheet, the property classification identifications in columns Y
and Z, and the monetary unit in cell AA340 are completed automatically when the
spreadsheet is recalculated,

It will be noted that Table 6C follows the same organization pattern as Tables
6A and 6B, with frojected periods represented by successive columns. Because
they are determined by cell formula, all values in Table 6C are zero except those
on lines containing nonzero entries in Tables 6A and 6B.

As illustrated in Appendix II, each value in Table 6C is the product of the
number of impacted properties in Table 6A and the added property values in Table
6B. The cell formula for cell AC343 is (E343%$P343)+(D343%$Q343), for example;
that for cell AJ343 is (K343*%$P343)+(J343%$Q343)+(1343%SR343)+(H343%$S343)+ (G343
*$T343)+(F3&3*$U3h3)+(E343*$V343)+(D343*w343). The formulas apply the lst year's
added value to the year the assets are impacted, the 2nd year's added value to
assets impacted the prior year, the 3rd year's added value to assets impacted two
years earlier, and so on over the eight years when impacts may take place.

Totals by operating function and by projected period are calculated by the
worksheet as well. For example, the total capital gain on undeveloped land
values for the Panama rice mill case in the 2nd period of $18,500 is the sum of
the calculated values in cells AC343 through AC348 (some of which are zero in
this case).
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336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
365
367
368
369
370
37
372
373
374
375
376
377
378
379
380
381

382
383
384
385
386
387
388
389
390
391

392
393
394

395

396

Property & Classif.
UNDEVELOPED LAND:
1. Adjoining Project
2.
3.
4. Adjoining Roads
5.
6. Other

RESIDENTIAL HOMES:
1. Adjoining Project
2.
3.
4. Adjoining Roads
5.
6. Other

RECREATIONAL UNITS:
1. Adjoining Project
2.
3.
4. Adjoining Roads
5.
6. Other

MOTELS & RESTAURANTS:
. Adjoining Project

II

Adjoining Roads

VNN —
® s+ e

Other

OFFICES & OTHER:
1. Adjoining Project
2.
3.
4. Adjoining Roads
5.
6. Other

H

TOTAL PROPERTIES:
1. Adjoining Project

2. _
3. .
4. Adjoining Roads
5.

6.

Other

AA

Unit =
Bollars

AB
Table 6C. Capital Gains Benefits by Period

1st

AC

AD

AE

Project: PANAMA RICE MILL

end

15,000

18500

3rd

15,000

15,000
)

18500
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4th

15,000

15,000

AF

5th

AG

6th

AH

7th

Al

8th

AJ

9th



Recalculating, Printing and Saving the Worksheets

The worksheets are recalculated by pushing the spreadsheet calculation key, <F9>,
Usually one iteration is sufficient, However, to insure that the values obtained
are final and stable, it is advisable to make two or three iterations by pushing
the <F9> key two or three times in succession.

The worksheets can be printed using the spreadsheet command / P{rint] P{rinter]
R{ange] (range specification) A[lign] G[o]. In order to fit each of the
worksheets on the standard 8.5-inch by 1l-inch paper, one needs to set the
printer to 17-pitch font and 8 lines per inch. This can be done before executing
the print command using the printer controls, or it can be specified by the
appropriate printer string when the spreadsheet print commands are given, It
also may be necessary to narrow the left and right margins slightly from the 1-
inch default values.

The column and row designations for the printed worksheets are inserted with the
spreadsheet border command. If one wants these to be printed with the worksheets
so that they appear like those reprinted above, then the default commands
accompanying the ASSOCBEN spreadsheet can be us-1. If one does not want them to
appear on the printed worksheets, then the borders should be removed with the
spreadsheet C[lear] B[orcders] command.

When printing a series of worksheets such as Table 6A, Table 6B and Table 6C, it
is necessary to recalculate the spreadsheet after each worksheet is printed.
Then when the font, line spacing, and margin settings are made, printing is done
with standard spreadsheet print commands. For example, Table 6C is printed by
typing / P[rint] P[rinter] R[ange] 6C <return> A[lign]} G[o].

The three worksheets for the case of interest are saved to an updated disk file
by the spreadsheet F[ile] S[ave] command. Before executing this command, one
should press the <F9> key to recalculate the spreadsheet. The save command is
/ F[ile] S{ave] B:ASSOCIST (or other desired filename) <return>. If the file is
saved as ASSOCBEN, the original spreadsheet data for the Panama rice mill case
will be lost by overcopying. When a different filename is specified, both the
original case and the new case will remain intact. If the spreadsheet is saved
under a name other than ASSOCBEN, the new name needs to be entered when next
retrieving the spreadsheet, e.g., RUN ASSOCBEN ASSOC1ST <return>.
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SECTION X

ESTIMATING ENVIRONMENTAL IMPACTS

The set of worksheets for estimating the environmental impacts of the venture
occupies the section of the electronic spreadshecet extending from row 401 to row
460 (sec rigure 3, page 23). The worksheet for extent of environmental impacts,
Table 7A, occupies columns A to K; that for the unit values of the environmental
impacts, Table 7B, occupies columns M to W, and the net environmental benefits
worksheet, Table 7C, occupies columns Y to AJ.

If the ASSUCBEN spreadsheet already has been retrieved from disk file to computer
memory in connection with previous worksheets, then one can proceed directly to
worksheet 7A by the spreadsheet command <F5> 7A <return>. If the spreadsheet
currently is not in memory, then one first needs to retrieve the spreadsheet
file. The steps for doing so are outlined on page 29, above. If the spreadsheet
has been saved under a name other than ASSOCBEN, the new name needs to be
included in the retrieval command, e.g., RUN ASSOCBEN ASSOCLST <return>.

Layout of Worksheets for Estimating Environmental Impacts

The layout of the three worksheets for estimating the environmental impacts of
the venture is shown in Figure 11. Table 7A for entry of numbers of units
impacted by classification in each projected period is located in the left block
from cell A40l to cell K460. Table 7B for entry of unit values of environmental
impacts is in the center section from cell M40l to cell W460. Table 7C showing
calculated benefits from envircnmental impacts is located in the right section
from cell Y401 to cell AJ4GO.

The Table 7A, Table 7B and Table 7C worksheets contain six categories of
environmetal factors which may be impacted by the venture. Health and safety
impacts appear on lines 408 through 413, Recreation impacts appear on lines 417
through 422, Factors in the physical environment appear on lines 426 through
431. Time saving factors are shown on lines 435 through 440. Infrastructure
aids appear on lines 444 through 449. Other benefits to the environment appear
on lines 453 through 458,

The different columns in the worksheets for estimating environmental impacts
represent projected years into the future, extending from the lst year to the 7th
year from the start of the venture, with the last cclumn representing entries for
the periods from the 8th year forward.

Figure 11 provides a convenient reference for locating the extent of environmen-
tal impacts by type and source, the unit values of these impacts, and the net
environmental benefits of the venture. The chart also serves as reminder of the
structure of the worksheets and the interrelationships among them. Users will
find it helpful to refer briefly to the chart cach time they start to make use
of Tables 7A through 7C.
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Table 7A Table 78 Table 7C
Environmental Impacts Unit Values of Environmental| Net Environmental Benefits
by Kind by Period Impacts by Period ot Venture by Period
HEALTH AND SAFETY HEALTH AND SAFETY HEALTH AND SAFETY
D408. .K413 P408. .W413 AALDB. .AJG13
RECREATION RECREATION RECREATION
D417..K422 P417..W422 AB417..AJ422
PHYSICAL ENVIRONMENT PHYSICAL ENVIRONMENT PHYSICAL ENVIRONMENT
D426. .K&51 P426..K431 ABL26..AJG3Y
TIME SAVING TIME SAVING T SAVING
D435, K440 P435.,W440 AB&435, ,AJ440
INFRASTRUCTURE AIDS INFRASTRUCTURE AIDS INFRASTRUCTURE AIDS
D&444, KLLY PLLL ., WG4 ABLLL, [ AJLLY
OTHER BENEFITS OTHER BENEFITS OTHER BENEFITS
D453, .K458 P453..W458 AB4S3, .AJLS8

Figure 11. Layout of Worksheets for Estimating Environmental Impacts

Kinds and Quantities of Environmental Impacts in Table 7A

Table 7A serves as the starting point for projecting the impacts of the venture on
environmental factors in the area. The title of the venture need not be entered
to cell F402 because it is transferred automatically when the spreadsheet is recal-
culated. The "Other" sovrces of benefit entries and the units of measure entered
to this worksheet will be transferred forward to Tables 7B and 7C when the
spreadsheet is recalculated.

It will be noted that the only cells in Table 7A which contain entries for the
Panama rice mill example are H444, H445 and H446. There are no environmental
impacts in other categories by the Panama rice mill. This will not be true
necessarily for other ventures; there may be entries for any of the six sources of
benefit for each type of environmental impact itemized in the worksheet. For those
ventures which <o not have nonzero entries in the occupied cells of Table 7A for
the Panzma rice mill, do not forget to remove the entries for the Panama rice mill
case, using the spreadsheet command / R[ange) E{rase].
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401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
21

452

460

Benefit Type & Source

HEALTH & SAFETY:

1.

RECREATION:
1.

[ NV RF VR X )
P

A B c

D E F G H

Table 7A. Environmental Impacts by Kind by Period

Unit of
Measure

Adult Health

. Child Health
. Infant Health
. Adult Safety

Child safety
Other

Per.
Fishing & Hunting

2. Camping & Boating

[o NNV P VT ]

PHYSICAL ENVIRONMENT:
. Cleaner Air

TIME

-—

[o WLV P VY]

INFRASTRUCTURE AIDS: No.

[ LV, I Ry VY B ey
. . .

Hiking & Running
Equestrian
Vehicular

Other

Rel.

Cleaner Water

. lmproved Sanitation
. Less Congestion

Sight & Sound
Other

SAVING: Per.

. Professionals
2. Skilled Workers

1.

OTHER BENEFITS:

1

(e NV, AP VI N V]

[e RV, BN PVl N7
e e e

Semi-skilled wkrs.
Other Workers
Young Persons
Other

Imp.
Travel Network

. Communications

Education
Medical System
Church Programs
Other

Scale
Polit. Security

. Ind. Opportunity

Civil Liberties
Peacefuiness
Other

Other

10C0 per.

Yrs.

Unit

Yrs.

Project: PANAMA RICE MILL

Number of Units of Benefit by Period:
2nd 3rd 4th Sth

1st

.........................

.........................

.........................

.........................
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6th

7th

.....

8th

.....



Now let us proceed to the various types of environmental impacts which may be
caused by the venture under study. These are illustrated by Table 7A.

Health and safety factors which may be impacted by the venture occupy lines 408
through 413 of Worksherts 7A, 7B and 7C. Separate lines are provided for up to
six source-population segments ranging from adult health to child safety and
"Other". The number of 1000-person (or other unit of measure) units in each
classification to be impacted can be estimated from health and accident reports
for the area and the expected influence of the venture on the major factors
affecting human health and safety.

Only those health and safety lines in the worksheets which apply to the venture
of interest need to be used. Those lines left blank will pose no problem in the
use of the total spreadsheet for the case.

Recreation activities which may be impacted are listed on lines 417 through 422
of the worksheets. To be entered are the number of person years (or other unit
of measure) benefitted under each type of recreation, from fishing and hunting
to vehicular and "Other" recreational activities. Entries should include those
affected adversely (negative benefits) as well as those affected favorably
(positively benefits). The information can be assembled from site maps of the
vicinity, reports of local recreational facilities and patterns, effects of the
venture on traffic flows and travel times, and rela'-7 sources.

Care should be exercised to avoid double counting of any capital gain benefits
to recreational units credited on Worksheet 6A (sce Section IX). Those recrea-
tion activities which have been reflected through impacts on asset values should
not be included again on Worksheet 7A.

Physical environment benefits (negative benefits) for the venture may arise
through favorable (unfavorable) impacts on air quality, water quality, sanita-
tion, scenic view, sounds, general congestion, and similar factors. Any benefits
of this kind are entered in appropriate wnics (air and water quality scales,
etc.) to lines 426 through 431 of Table 7a. The numbers of such units by type
of environmental impact can be estimated from che design, location and projected
throughput of the facility, and the expected effects of these factors on the
different elements of the physical environment.

Time saving can be of significant associated benefit for some kinds of ventures.
The value of time saved varies from one segment of the population to another (for
example, saves time of medical doctors compared to saved time of preschool
children), bui all can be measured in terms of person ycars of time saved.
Amounts of time saved can be estimated from the impacts of the venture on traffic
patterns and volumes, from the kind of technology employed in the venture
relative to that prevailing in the area, and from the characteristics of the
outputs of the venture as they will be handled by the ultimate user. For
ventures to which they apply, numbers of person years of time saved are entered
to Workshect 7A on lines 435 to 440,

Infrastructure aids created directly or indireetly by the venture may generate
associated benefits through favorable impacts on travel networks, communications
systems, educational institutions, medical systems, church programs, and other
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infrastructural institutions and networks. The numbers of such units by classi-
fication zlso can be estimated from the locations of the units with respect to
the venture and anticipated effects of the venture on tiavel volumes, traffic
patterns and physical environment in the area. Again caution should be exercised
to measure such impacts through asset resale values or annual earnings from the
assets, but not both.

Other benefits through over-all environmental impacts include those on political
security (line 453), individual opportunity (line 454), civil liberties (line
455), peacefulness (line 456), and "Other" such factors (lines 457 and 458).
Quantitative units of measure for such factors are difficult to define, but
usually depend upon some sort of scale comparable to that for temperature. Any
scale system that perults a unic value to he applied to specified degrees of
change in the factor is satisfactory for the purpose at hand.

Most kinds of agroindustrial ventures will have minimal impacts on these kinds
of other benefits, so that this section of Worksheet 7A can be left blank.
Occasionally, the nature of the venture being studied is such that one can expect
significant impacts on one or more of the other environmental factors. In such
case it should be possible to estimate the general magnitude of the impact from
the detailed description of the venture and how it relates to the environmental
surroundings. Then the appropriate scale quantities can be entered on the
relevant line or lines for the appropriate year or years.

Unit Values of the Environmental Impacts in Table 7B

The unit values of the environmental impacts included in Table 7A are entered by
year in Table 7B. The project title in cell R402, the identification of the
"Other" sources of benefits in column N, and the units of measure in column O are
entered automatically when the spreadsheet is recalculated. All of the data in
the table needs to ke entered to the unprotected cells on the lines in the P408
to W458 range containing entries in Table 7A; none of these values are computed
by cell formula.

It will be noted that the accompanying Table 7B for the Panama rice mill case
contains entries in all cells. However, only those corresponding to nonzero
entries in Table 7A as multiplier cells are activated. For this reason it is not
necessary to modify or erase values in Table 7B that do not relate to relevant
quantities for the case at hand. These "dummy" values serve as useful guides to
the functioning of the worksheet, and indicate the general magnitude of values
that one can expect,

Now let us proceed to discuscion of the various types of environmental impacts
for which monetary values per specified units of measure need to be estimated in
Table 7B,

Health and safety factors can be valued per 1000 persons impacted in terms of
additional healthy days per year, reduccd probabilities of accidental injury or
death, and similar factors. Values can be established in terms of savings in
costs for medicines, hospitalization, etc., and/or in terms of productivity
during the added healthy days at werk. The value of reduced probability of
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401
402
403
404
405
406
407
408
409
410
41
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460

Benefit Type & Source
HEALTH & SAFETY:

. Adult Health
Child Health
Infant Health

. Adult Safety
Child Safety

. Other

NN W N —
. P

RECREATION:

1. Fishing & Hunting
. Camping & Boating
. Hiking & Running
. Equestrian
. Vehicular
. Other

(e RV, ISR V]

PHYSICAL ENVIRONMENT:

. Cleaner Air

. Cleaner Water
Improved Sanitation
Less Congestion
Sight & Sound

Other

[+ NV, BV L BTN N QR
e 2 e

TIME SAVING:

1. Professionals

2. Skilled Workers
Semi-skilled wkrs.
Other Workers
Young Persons
. Other

(o NNV BN ¥T)

INFRASTRUCTURE AIDS:
Travel Network
Communications
Education
Medical System
Church Programs
. Other

O -
v s s e

OTHER BENEFITS:

. Polit. Security

Ind. Opportunit/
Civil Liberties

Peacefulness

. Other

Other

O VLSS NN s
. o s e

0

Table 78. Unit Values of Environmental Impacts by Kind

Unit of
Measure

Per. Yrs.

Rel. Unit

Per. Yrs.

No. Imp.

Scale

p

1st

Year

Q

R

S

Project: PANAMA RICE MILL

2nd
Year

45,000
35,000
25,000
20,000
15,000
25,000
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3rd
Year

150
¢0
40

150
75
50

4th
Year

T

Sth
Year

150
60
40

150
75
50

6th
Year

150

7th
Year

Remaining
Years



accidental death can be established in terms of human productivity over remaining
working life. Thus, with some thought and imagination, one can develop
reasonable unit values for entry to those cells in the health and safety section
of Table 7B which correspond to those with nonzero entries in Table 7A.

Recreation impacts per person year of use of the recreation facilities need to
be valued for each of the types of recreation itemized on lines 417 to 422 of the
worksheet, extending from fishing and hunting to vehicular and "Other"
recreational activities. In some areas, market determined unit values can be
assembled from daily or weekly charges made by existing commercial recreation
facilities. If these "use rate" charges do not exist for the kinds of recreation
activities containing nonzero entries in Table 7A, it will be necessary to
establish estimated unit values from probable expenditures in alternative
recrection activities.

Physical environment benefits need to be valued in terms of the worth of a given
degree of imprcvement in air quality, water qurality, sanitation, scenic views,
sounds, general congestion, o similar factors with nonzero cntries to Table 7A.
Because such factors are measured on thermometer-like scales, the unit values
need to relate to one "degree" of change on such :cales. The values that a
scciety places on these factors usually depends upon how congested conditions
have become. One approach to establishing appropriate unit values is the "least-
cost alternative" way of achieving the same degree environmental improvement.
For example, the value of one "degree" of improvement in water quality may be
established by the cost of achieving the improvement in a water purification
system,

Time saving benefits per person moiich or person year of time saved can be valued
in terms of the aver-ge earning rate of persons in the different classes itemized
on lincs 435 to 440 of Table 7B (professionals, skilled workers, semi-skilled
workers, other workers, ycung persons, etc.). This information can be assembled
for the area from employment and earnings reports by federal, state and local
departments of commerce and labtor. The saving of travel and other time of
homemakers, children and others who are not employed will need to be valued in
terms of alternative uses of the time (e.y., charges for child care services,
home care services, etc.). The existing entries for the Panama rice mill case
in cells of Table 7B corresponding to these which do not contain entries in Table
7A need not be removed nor changed.

Infrastructure aids to travel networks, communications systems, educational
institutions, medical systems, church programs, and other infrastructural
institutions and networks can be valued in terms of added earnings or reduced
costs for the impacted system. The resulting unit values will be entered to
those cells on lines 444 toc 449 of Table 7B which correspond to those with
nonzero quantity entries in Table 7A.

Other benefits through over-all environmental impacts, including those on
political security (line 453), individual opportunity (line 454), civil liberties
(line 455), peacefulness (line 456), and "Other" such factors (lines 457 and
458), need to be valued in terms of society’s appreciation for them. Because
these impacts can only be in terms of "degrees" on thermometer-like scales, the
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unit value for each item containing nonzero entries in Table 7A must correspond
to the type of scale used.

Frequently it is necessary to use the "least-cost alternative" approach to
establishing realistic values for added degrees of political security, civil
liberties, peacefulness, etec. What additional police or security force protec-
tion would be needed to provide the same degree of security and peacefulness, and
what would it cost, for example?

Most kinds of agroindustrial veutures will have minimal impacts on these kinds
of other benefits, so that this section of workshcet 7B will be left blank,
Occasionally, the nature of the venture being studied is such that one can expect
significant impacts on one or more of these factors. In such cases, one needs
to develop estimated unit values applicable for the society where the venture
will be located which are as realistic as they can be made to be,

Magnitude of Environmental Impacts in Table 7C

Net environmental impacts by the venture under the different types and sources
of impact are given in Table 7C. All values in this worksheet are computed by
cell formula from the entries in Tables 7A and 7B.  All cells in the worksheet
are protected against accidental overwriting. The formulas used in the compu-
tation of Table 7C are illustrated in Appendix II. The project name at the top
of the worksheet, the total number of periods in cell AG404, and the monetary
unit in cell AA4O5 are completed automatically when the spreadsheet is recalc-
ulated.

It will be noted that Table 7C follows the same organization pattern as Tables
7A and 7B, with projected periods represented by successive columns. Because
they are determined by cell formula, all values in Table 7C are zero except those
on lines containing nonzero entries in Tables 7A.

As illustrated in Appendix II, each value in Table 7C is the product of the
number of units of environmental impact in Table 7A and the unit value of the
impact in Table 1B, The cell formula for cell AF444 is
(H444*$P444)+(G444*$Q444)+(F344*$R343)+(E444*$8444)+(D444*$T444), for example.
The iormulas apply the lst year's unit value to the year of the impact, the 2nd
year's unit value to the impact in the prior year, the 3rd year's unit value to
environmental impact two years earlier, and so on for the seven and remaining
years over which impacts are projected to occur.

Totals by operating function and by projected period are calculated by the
worksheet as well. For example, the total infrastructure impact for the Panama
rice mill case in the Sth period of $18,500 is the sum of the calculated values
in cells AF444 through AF449 (some of which are zero in this case).
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401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
425
427
428
429
430
431
432
433
434
435
436
437
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439
440
441
442
443
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445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460

AA

AB

AC

AD

AE

AF

AG

Table 7C. Net Environmental Benefits of Venture by Period
Project: PANAMA RICE MILL

Unit =

Benefit Type & Source Dollars

HEALTH & SAFETY:

1. Adult Health
2. Child Health
. Infant Health
. Adult Safety
Child safety
. Other

[s MV ¥ N ¥

RECREATION:

Hiking & Running
Equestrian
Vehicular

6. Other

SN —
D)

PHYSICAL ENVIRONMENT:
1. Cleaner Air
. Cleaner Water

Less Congestion
Sight & Sound
Other

[o SV BN SN VY ¥ N
« s »

TIME SAVING:
1. Professionals
2. Skilled Workers

Other Workers
Young Persons
. Other

[o SV, BF L V)
. e .

INFRASTRUCTURE AIDS:
. Travel Network
Communications
Education

. Medical System
Church Programs
Other

[o SNV, IV VIR |V Y
P P

OTHER BENEFITS:

1. Polit. Security

2. Ind. Opportunity
3. Civil Liberties

4. Peacefulness

5. Other

6. Other

. Fishing & Hunting
. Camping & Boating

. Improved Sanitation

Semi-skilled Wkrs.

1st

2nd

3rd

99

Total Pceriods

4th

5th

12,000
1,500
5,000

30
6th

12,000
1,500
5,000

AH

7th

12,000
1,500
5,000

0

Al

Remaining
Years

AJd



Recalculating, Printing and Saving the Worksheets

The worksheets are recalculated hy pushing the spreadsheet calculation key, <F9>,
Usually one iteration is sufficient. However, to insure that the values obtained
are tinal and stable, it is advisable to make two or three iterations by pushing
the <F9> key two or tnree times in succession.

The worksheets can be printed using the spreadsheet command / P[rint] P[rinter]
R[ange] (range specification) Aflign] G[o]. In order to fit each of the
worksheets on the standard 8.5-inch by 1l-inch paper, one needs to set the
printer to 17-pitch font and 8 lines per inch. This can be done before executing
the print command using the printer controls, or it can be specified by the
appropriate priucer string when the spreadsheet print commands are given. It
also may be necessary to narrow the left and right margins slightly from the 1-
inch default values,

The column and vow designations for the printed worksheets are inserted with the
spreadsheet border command. If one wants these to be printed with the worksheets
so that they appear like those reprinted above, then the default commands
accompanying the ASSOCBEN spreadsheet can be used. If one does not want them to
appear on the printed worksheets, then the borders should be removed with the
spreadsheet C[lear) B{orders] command.

When printing a series of worksheets such as Table 7A, Table 7B and Table C, it
is necessary to recalculate the spreadsheet after each worksheet is printed.
Then when the font, line spacing, and margin settings are made, printing is done
with standard spreadsheet print commands. For example, Table 7C is printed by
typing / P[rint] P{rinte:r] R[ange] 7C <return> Aflign] Gfo].

The three workshects for the case of interest are saved to an updated disk file
by the spreadsheet F[ile] S[ave] command. Before executing this command, one
should press the <F9> key to recalculate the spreadsheet. The save command is
/ Flile] S[ave] B:ASSOCIST (or other desired filename) <return>. If the file is
saved as ASSOCBEN, che original spreadsheet data for the Panama rice mill case
will be lost by overcopying. When a differeat filename is specified, both the
original case and the new case will remain intact. If the spreadsheet is saved
under a name other than ASSOCBEN, the new name needs to be entered when next
retrieving the spreadsheet, e.g., RUN ASSOCBEN ASSOCLST <return>.
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SECTION XI

ESTIMATING ASSOCIATED CAPITAL OUTLAYS AND COSTS

The set of worksheets for estimating the associated capital outlays and recurring
operating costs for the venture occupies the section of the electronic spread-
sheet extending from row 471 to row 430 (see Figure 3, page 23). The worksheet
for quantities of outlay and operating expense inputs, Table 8A, occupies columns
A to K; that for the unit values of the associated inputs of capital and
operating expenses, Table 8B, occupies columns M to W, and the total capital
outlay and operating cost worksheet, Table 8C, occupies columns Y to AJ.

If the ASSOCBEN spreadsheet already has been retrieved from disk file to computer
memory in connection with previous worksheets, then one can proceed directly to
wor:sheet 8A by the spreadsheet command <F5> 8A <return>. If the spreadsheet
currently is not in memory, then one first needs to retrieve the spreadsheet
file. The steps for doing so are outlined on page 29, above. If the spreadsheet
has been saved under a name other than ASSOCBEN, the new name needs to be
included in the retrieval command, e.g., RUN ASSOCBEN ASSOCIST <return>.

Lavout of Worksheets for Associated Outlay and Cost

The layout of the three worksheets for estimating the associated capital outlay
and recurring operating cost for the venture is shown in Figure 12. Table 8A for
entry of quantites of associated outlay and expense items is located in the left
block from cell A471 to cell K530. Table 8B for entry of unit values of
accociated outlays and expenses is in the center section from cell M471 to cell
W530. Table 8C showing calculated total associated outlays and costs is located
in the right section from cell Y471 to cell AJ530.

The Table 8A, Table 8B and Table 8C worksheets contain six categories of
associated outlays and costs which may be incurred by the venture. Infrastruc-
ture developments are listed on lines 478 through 483. Plant facility needs
appear on lines 487 through 492. Non-recurring costs for development appear on
lines 496 through 501. Supporting services are shown on lines 505 through 510,
Regulatory services appear on lines 514 through 519. Other expenses associated
with the venture appear on lines 523 through 528,

The different columns in worksheets 8A and 8C represent projected years into the
future, extending from the lst year to the 7th year from the start of the
venture, with the last column representing entries for the periods from the 8th
year forward. Worksheet 8B has only one data column for unit values of the
accociated inputs; the values are to be entered in real terms so that they apply
to all projected years.

Figure 12 provides a convenient reference for locating the quantities of
associated inputs by type and source, the unit values of these inputs, and the
associated capital outlays and costs for the venture. The chart also serves as
reminder of the structure of the worksheets and the interrelationships among
them. Users will find it helpful to refer briefly to the chart each time they
start to make use of Tables 8A through 8C.
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Table 8A
Associated Capital Outlay
and Cost by Classification

Table 88
Unit Values of Associated
Inputs by Classification

Table 8C
Associated Capital Outlay
and Cost by Period

INFRASTRUCTURE
D478. .K483

INFRASTRUCTURE
P478..W483

INFRASTRUCTURE
AB478..AJ483

PLANT FACILITIES
D487..K492

PLANT FACILITIES
P222. .W227

PLANT FACILITIES
AB4B7..AJ492

NONRECURRING COSTS
D496. .K501

NONRECURRING COSTS
P496. K501

NONRECURRING COSTS
AB496..AJ501

SUPPORTING SERVICES
D505..K510

SUPPORTING SERVICES
P505..W510

SUPPORTING SERVICES
AB505..AJ510

REGULATORY SERVICES
D514..K519

REGULATORY SERVICES
P514..W519

REGULATORY SERVICES
AB514..AJ519

OTHER EXPENSES
D523, .K528

OTHER EXPENSES
P523..W528

OTHER EXPENSES
AB523..AJ528

Figure 12.

Layout of Worksheets for Estimating Associated Capital Costs

Kinds _and Quantities of Associated Inputs in Table 8A

Table 8A serves as the starting point for projecting the associated capital
outlays and costs for the venture. The venture title need not be entered to cell
F472 because it is transferred automatically when the spreadsheet is recal-
culated. The "Other" sources of outlay and cost entered in column B and the
units of measure entered in column C of this worksheet will be transferred
forward to Tables 8B and 8C when the spreadsheet is recalculated.

It will be noted that the only cells in Table 8A which contain entries for the
Panama rice mill example are E481, E483, F497, G497, HS501 and the ranges E505 to
K510 and E523 to K528. There are no associoted inputs in other categories for
the Panama rice mill. This will not be true necessarily for other ventures;
there may be entries for any of the six sources of outlay and cost for cach type
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W7 Table 8A. Associated Capital Outlay and Cost by Class by Period

472 Project: PANAMA RICE MILL

473

474 Unit of Number of Units by Period:

475 Type & Source of Cost Measure Ist 2nd 3rd 4th Sth 6th 7th 8th On
4T6 =m--memmmmemeeeneeieeeeas
477 INFRASTRUCTURE:

478 1. Roads & Streets Miles

479 2. Sewers & Drains Miles

480 3. Utility Services Units

481 4. Communications Units 2

482 5. Information Base Units

483 6. Other Units 1

48  eesce  ceees cawse ccsee cecen eeese eesms  esees
485

486 PLANT FACILITIES:

487 1. Plant Buildings Number

488 2. Warchouses Number

489 3. Office Buildings Number
490 4., Mech. & Electrical Units

491 5. Equipment Units

492 6. Other Units

493  eeees eeeen ceree cesee escee ssses seses ssess
494

495 NON-RECURRING COSTS:

496 1. Research & Dev. Per. Mo.

497 2. Legal & Acctg. Per. Mo. 2 1

498 3. Finance Charges $1000

499 4, Training Per. Mo.

500 5. Other Per. Mo.

501 6. Other Per. Mo. 1

502 =eeee sseee emeem wemas meses sssee eeeae eaaae
503

504 SUPPORTING SERVICES:

505 1. Professional Staff Per. Mo. 2 2 2 2 2 2 2
506 2. Supporting Staff Per. Mo. 1 1 1 1 1 1 1
507 3. Publications Number 1 1 1 1 1 1 1
508 4. Communications Yearly 1 1 1 1 1 1 1
509 5. Travel Per. Mo. 1 1 1 1 1 1 1
510 6. Other _Per. Mo. 0 0 0 0 0 0 0
sS1 eeese ecen cesee eeese mweee semeee eeses meee-
512

513 REGULATORY SERVICES:

514 1. Professional Staff Per. Mo.

515 2. Supporting Staff Per. Mo.

516 3. Publications Number

517 4. Communications Yearly

518 5. Travel Per. Mo.

519 6. Other Per. Mo.

520 eeses eseae emens seess messe cmeca mceee eeaes
521

522 OTHER EXPENSES:

523 1. Facility Maint. Base 1 1 1 1 1 1 1
526 2. Admin. & Overhead Units 0 0 0 0 0 0 0
525 3. Fuel & Energy Units 0 0 0 0 0 0 0
526 4. Supplies & Mater, Units 0 0 0 0 0 0 0
527 5. Other Units 1 1 1 1 1 1 1
528 6. Other Units 0 0 0 0 1} 0 0
529 semee eeeee eecen mmmee emme seeee edeee eeee-
530
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of associated input itemized in the worksheet. For those ventures which do not
have nonzero entries in the occupied cells of Table 8A for the Panama rice mill,
do not forget to remove the entries for the Panama rice mill case, using the
spreadsheet command / R[ange] E[rase.

Now let us proceed to the various types of associated inputs which may be needed
by the venture under study. These are illustrated by Tabls 8A,

Infrastructure facilities which may be needed occupy lines 478 through 483 of
Worksheets 8A, 8B and 8C Separate lines are provided for six types of in-
frastructure, including roads and streets, sewers and drains, utility services,
communications, information base, and "Other". The number of miles (or other
unit of measure) for each applicable source of outlay can be estimated from
detailed maps of the site and surrounding area, and descriptions of designs and
layouts of existing facilities compared to those needed when the venture is in
place.

Only those infrastructural input lines in the worksheets which apply to the
venture of interest need to be used; in cases where existing infrastructure is
adequate to support the venture, the corresponding lines will not be used. Those
lines left blank will pose no problem in the use of the total spreadsheet for the
case,

Plant facilities which may be needed to support the venture are list:d on lines
487 through 492 of the worksheets. To be entered are the numbers of plant
buildings (or other unit of measure), warehouses, office buildings, mechanical
and electrical facilities, pieces of equipment and "Other" plant facilities, the
latter to be identified in cell B492. This information can be developed from
site maps of the vicinity, lists of types and capacities of existing plant
facilities to support the venture, and estimates of the needs for supporting
facilities when the venture is in place.

Care should be taken not to double count any of the plant facilities already
included in the capital cost estimate for the venture used for internal feasibi-
lity analysis. Likewise, plant expansion needed by industries linked to to the
venture through construction inputs (Table 1A), operating inputs (Table 2A) or
product outputs (Table 3A) should be excluded from this section of Table 8A.
Such expansion has been accounted for by including fixed costs as well as
variable costs in the values subtracted to obtain linkage benefits for industries
without sufficient existing capacity to handle the added volumes to be generated
by the venture (see Tables 1B, 2B and 3B). Only those additional plant
facilities which have not been reflected elsewhere that are necessary to assure
the direct and associated benefits credited to the venture chould be included in
Table 8A.

Non-recurring costs which may be needed to support the venture include those for
research and development, legal and accounting, financing, training and "Other"
services. Any needed associated inputs of this sort not already reflected
elsewhere are entered in appropriate units (person months of professional
service, etc.) to lines 496 through 501 of Table 8A. The quantities of such
inputs by type of service can be estimated trom the projected needs for the
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venture and descriptions of the kinds. and quantities of supporting studies and
organizational structure already existing in the area.

Supporting services of a continuing nature for professional and supporting staff,
publications, communications, travel, etc. which cre needed to assure the success
of the venture and its associated benefits are to be entered on lines 505 to 510
of Table 8A. Steps involved in estimating needed quantities of such supporting
services are (1) identification and listing of needed kinds of supporting
services (presumably public services, but may include some private services on
a contractual basis), together with the agencies providing the services, (2)
projecting needed amounts of such support by the venture which are beyond those
already existing in the area, (3) outlining a tentative plan for generating the
needed added support, and (4) developing estimates of the quantities of the six
types of supporting services by year for entry to Table 8A,

Repulatory services in addition to those now existing which are needed to assure
effective functioning of the venture are to be entered to lines 514 through 519
of Table 8A. As will be noted from the accompanying reprint of the worksheet,
the listing of regulatory services parallels that of the supporting services.
Furthermore, the steps involved in estimating needed quantities of the different
regulatory services parallel those for the supporting services as outlined above.
And as with the quantities of supporting service inputs, the quantities of
regulatory service inputs are to be entered by year in the respective columns of
the worksheet.

Other expenses items included on lines 523 through 528 of Table 8A relate
primarily to the operation of the added infrastructure and plant facilities
entered to the upper sections of the table. Such items include facility
operation and maintenance, administration and overhead, fuel and energy, and
other operating expenses. The quantities for these kinds of expense items can
be estimated from the items of capital outlay for infrastructure and facilities
entered above and the volumes of use of such facilities to be created by the
venture.

In addition to operating expenses directly associated with the added facilities,
there may be some additional expenses that should be entered to the OTHER
EXPENSES section. If so, they will be calculated and entered in comparable

manner. Care should be exercised to insure that all operating expense items
needed to be assurcd of both the direct benefits and the associated benefits
credited to the venture have been included. However, care also should be

exercised to insure that there is no double counting of expenses previously
reflected in the internal cashflow projections or in the operating expense
factors for industries linked to the construction or operation of the venture via
Tables 1B, 2B and 3B.

Unit Values of Associated Inputs in Table 8B

Unit values for the associated outlay and cost items in Table 8A are to be
entered to column S of Table 8B. The project title in cell R472, the identi-
fication of the "Other" sources of expense in column N, and the units of measure
in column O are transferred automatically when the spreadsheet is recalculated.
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471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
51
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
ser
528
529
530

Type & Source of Cost
INFRASTRUCTURE :

1. Roads & Streets
. Sewers & Drains
Utility Services
Communications
Information Base
Other

[+ 3%, BF X VYN N

PLANT FACILITIES:
Plant Buildings
Uarehouses
. Office Buildings

. Eguipment
Other

O‘\.HJ\NN—'
« .

NON-RECURRING COSTS:
Research & Dev.
Legal & Acctg.
Finance Charges
Training

Other

Other

VIS NN —
A e 4 e s e

SUPPORTING SERVICES:

Sapporting Siaff
Publications
Comnunications
Travel

Other

O\\ﬂJ\NN—i

REGULATORY SERVICES:

. Mech. & Electrical

0

p

Q

R S

T

Table 88. Unit Values of Associated Inputs by Class

Unit of
Measure

Miles
Miles
Units
Units
Units
Units

Number
Number
Number
Units
Units
Units

Per. Mo.
Per. Mo.

$1000
Per. Mo.
Per. Mo.
Per. Mo.

. Frefissional Staff Per. Mo.

Per. Mo,
Number
Yearly

Per. Mo.

Per. Mo.

1. Professional Staff Per. Mo.

2. Supporting Staff
3. Publications

4. Communications
5. Travel

6. Other

OTHER EXPENSES:
1. Facility Maint.
2. Admin. & Overhead
. Fuel & Energy
. Supplies & Mater.
. Other
Other

o~ W
.

Per. Mo,
Number
Yearly

Per. Mo,

Per. Mo.

Base

Units
Units
Units
Units
Units

Project:
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PANAMA RICE MILL

Average
Value
(3$000)

2,000
500



All of the datain the table needs to be entered to the unprotected cells on the
lines in column S which contain entries in Table 8A; none of these values are
computed by cell formula,

It will be noted that the accompanying Table 8B for the Panama ricz mill case
contains entries in all cells of column S. However, only those corresponding to
nonzero entries in Table 8A are activated. For this reason it is not necessary
to modify or erase values in Table 8B that do not relate to relevant quantities
for the case at hand. These "dummy" values serve as useful guides to the
functioning of the worksheet, and indicate the general magnitude of values that
one can expect.

Now let us proceed to discussion of the monetary values for the associated
capital outlay and operating expense items to be entered to Table 8B.

Infrastructure facilities costs per mile or other unit of measure in the table
arc entered to lines 478 to 483 of column S. Unit costs for such items are as-
sembled from builders’ qoutes, manufacturers’ price lists, encineering estimates
and similar sources. Mzny of the needed unit costs already may have been as-
sembled in connection with capital cost estimates for the internal feasibility
analysis of the venture. Care should be taken to be sure that the unit costs
entered to the table are up to date, if necessary by applying applicable
inflation factors to bring them to current values.

Plant facilities costs per unit are listed on lines 487 through 492 of column S.
To be entered are the unit costs for plant buildings, warehouses, office build-
ings, mechanical and electrical facilities, pieces of equipment and "Other" plant
facilities, the latter being identified in cell N492. This information can be
assembled from builders’ quotations, manufacturers’ price lists, etc., and if
necessary converted to the units of measure shown in column O of Table 8B. Some
of the needed unit costs for this section should be available from the capital
cost estimate for the venture.

Non-recurring costs per unit for the items included on lines 496 to 501 of Table
8A are entered to this section of column S. Average unit costs per month for
professional services, per $1,000 for financing, per trainee for training, etc.
should be readily available from service quotations and published rates in the
local area. Listings which are slightly outdated can be brought to current price
levels by application of appropriate inflation factors.

Supporting services costs per person month for professional staff and supporting
staff, per publication or other quantity measure for publications, and per time
period for communications, travel, etc. should be readily available for the local
area. If several different unit cost quotations are found, one should select
those which are most directly applicable for the specific types of service inputs
listed in Table 8A. The unit cost entries for this section go to lines 505 to
510 of column S.

Regulatory services costs per unit for entry to lines 514 to 519 of column § are
assembled in the same manner and from comarable sources as those for supporting
sources. Quotations which need to be updated can be adjusted by application of
appropriate inflation factors.
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Other expense unit costs for entry to lines 523 to 528 of column $ also should
be readily available from local sources. Most probably many of them already have
been assembled in connection with the operating cost estimate for the venture.
In any case, such costs can be aligned to the quantity measures used for the
corresponding items in Table 8A and updated to current price levels in the same
manner as is employed for the other items in Table 8B,

Associated Capital OQutlavy and Cost in Table 8C

Total associated capital outlay and operating costs for the venture under the
different types and sources of input are given in Table 8C. All values in this
worksheet are computed by cell formula from the entries in Tables 8A and 8B. All
cells in the worksheet are protected against accidental cverwriting. The
formulas used in the computation of Table 8C are illustrated in Appendix II. The
project name at the top of the worksheet, the total number of periods in cell
AG474, the monetary unit in cell AA475, and the identification of "Other" input
items in column Z are transferred automatically when the spreadsheet is recalc-
ulated,

It will be noted that Table 8C follows the same organizational pattern as Table
8A, with projected periods represented by successive columns. Because they are
determined by cell formula, all values in Table 8C are zero except those on lines
containing nonzero entries in Tables 8A.

As illustrated in Appendix II, each value in Table 8C is the product of the
number of units of outlay and cost items in Table 8A and the unit values of the
inputs in Table 8B. The cell formula for cell AC481 is E481*$P481. The formula
for the total value in cell AJ481 is @SUM(AA481..AH481)+A1481*AC$474-7.

Totals by operating function and by projected period are calculated by the
worksheet as well. For example, the total infrastructure outlay for the Panama
rice mill case in the 2nd period of $35 (000) is the sum of the calculated values
in cells AC478 through AC483 (some of which are zero in this case).

Recalculating, Printing and Saving the Worksheets

The worksheets are recalculated by pushing the spreadsheet calculation key, <F9>.
Usually one iteration is sufficient. However, to insure that the values obtained
arc final and stable, it is advisable to make two or three iterations by pushing
the <F9> key two or three times in succession.

The worksheets can be priuted using the spreadshect command / P{rint] P[rinter]
Rlange] (range specification) A[lign] G[o]. In order to fit each of the
worksheets on the standard 8.5-inch by 1ll-inch paper, one needs to set the
printer to 17-pitch font and 8 lines per inch. This can be done before executing
the print command using the printer controls, or it can be specified by the
appropriate printer string when the spreadsheet print commands are given. It
also may be necessary to narrow the left and right margins slightly from the 1-
inch default values.
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471 Table 8C. Associated Capital Outlav and Cost by Period (000s)

472 Project: PANAMA RICE MILL

473

474 Unit = Total Periods 30 Remaining

475 Type & Source of Cost Dollars 1st 2nd 3rd 4th Sth 6th 7th Years Total
L76 wemmememcmecm e cecees ccccenn --- ---

477 INFRASTRUCTURE:

478 1. Roads & Streets 0 0 0 0 0 0 0 0 0
479 2. Sewers & Drains 0 0 0 0 0 0 0 0 0
480 3. Utility Services 0 0 0 0 0 ] 0 0 0
481 4. Communicaticns 0 20 0 0 0 0 0 0 20
482 S. Information Base 0 0 0 0 0 0 0 0 0
483 6. Other 0 15 0 0 0 i) 0 0 15
484 T eeemsemessemeee mmeee eeeee seees e ceeee eeees
485 0 35 0 0 0 0 0 0 35
4865 PLANT FACILITIES:

487 1. Plant Buildings 0 0 0 0 0 0 0 0 0
488 2. Warehouses 0 0 0 0 0 0 0 0 0
489 3. Office Buildings 0 0 0 0 0 0 0 0 0
490 4. Mech. & Electric 0 0 0 0 0 0 0 0 0
491 5. Equipment 0 0 0 0 0 0 0 0 0
492 6. Other 0 0 Y 0 0 0 0 0 0
493 T emeeeeeeeeeieeeeeeee eeeen eeeen eee eeeee eeees
494 0 0 0 0 0 0 0 0 0
495 NCN-RECURRING COSTS:

495 1. Research & Dev. 0 0 0 0 0 0 0 0 0
497 2. Legal & Acctg. 0 0 8 4 0 0 0 0 12
458 3. Finance Charges 0 0 0 0 0 0 0 0 o}
L39 4. Training 0 0 0 0 0 0 0 0 0
500 5. Cther 0 0 0 0 0 0 0 0 0
501 6. Cther 0 0 0 0 1 0 0 0 1
S T kR
503 0 0 8 4 1 0 0 0 13
S04 SUFPCRTING JERVICES:

505 1. Professicnal Jtaff 0 & 8 8 8 8 8 8 232
506 2. Sugporting Staff 0 2 2 2 2 2 2 2 58
507 3. pPublications 0 1 1 1 1 1 1 1 29
508 4. Cocemunicaticns 0 3 3 3 3 3 3 3 87
5C9 5. Travel 0 1 1 1 1 1 1 1 29
510 6. Cther 0 0 0 0 0 0 0 0 0
511 T T eeiie eeie meeee eeeee eeeee emee eeeee eeeee aeen
512 0 15 15 15 15 15 15 15 435
513 REGULATCRY SERVICES:

514 1. Professicnal Staff 0 0 0 0 0 0 0 0 0
515 2. Supporting Staff 0 0 0 0 0 0 0 0 0
516 3, Publications 0 0 0 0 0 0 0 0 0
517 4. Cermmwunications 0 0 0 0 0 0 0 0 0
51 5. Travel 0 0 0 0 0 0 0 0 0
519 &. Qther 0 0 0 0 0 0 0 0 0
74 R D e
521 0 0 0 0 0 0 0 0 0
522 OTHER EXPENSES:

523 1. facility Maint, 0 8 8 8 8 8 8 8 232
524 2. Admin. & Overhead 0 0 0 0 0 0 0 0 0
525 3. Fuel & Energy 0 0 0 0 0 0 0 0 0
526 4. Supplies % Mater. ) 0 0 0 0 0 0 0 0
527 5. Other 0 3 3 3 3 3 3 3 87
528 6. Other 0 0 0 0 0 0 0 0 0
529 T T eiiit eeer eeeen meeen ceeee eeeme emmee mmeee e
530 0 1" 1" 1 1 1 1" 1" 319
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The column and row designations for the printed worksheets are inserted with the
spreadsheet border command. If one wants these to be printed with the worksheets
so that they appear like those reprinted above, then the default commands
accompanying the ASSOCBEN spreadsheet can be used. If one does not want them to
appear on the printed worksheets, then the borders should be removed with the
spreadsheet C[lear] B[orders] commaid.

When printing a series of worksheets such as Table 8A, Table 8B and Table 8C, it
is necessary to recalculate the spreadsheet after each worksheet is printed.
Then when the font, line spacing, and margin settings are made, printing is done
with standard spreadsheet print commands. For example, Table 8C is printed by
typing / P[rint] P[rinter] R[ange] 8C <return> A[lign] Glo].

The three worksheets for the case of interest are saved to an updated disk file
by the spreadsheet F[ile] S{ave] command. Befure executing this command, one
should press the <F9> key to recalculate the spreadsheet. The save command is
/ Flile] S[ave] B:ASSOCIST (or other desired filename) <return>. If the file is
saved as ASSOCBEN, the original spreadsheet data for the Panama rice mill case
will be lost by overcopying. When a different filename is specified, both the
original case and the new case will remain intact. If the spreadsheet is saved
under a name other than ASSOCBEN, the new name needs to be entered when next
retrieving the spreadsheet, e.g., RUN ASSOCBEN ASSOCIST <return>.
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SECTION XIT

COMPUTATION OF ASSOCIATED RATE OF RETURN ON CAPITAL INVESTMENT

After completion of the eight sets of worksheets for the associated economic
impacts of the venture of interest on the economic environment of the area, the
remaining steps of the impact analysis are (1) development of a schedule of
projected total cashflow of associated impacts over the economic horizon for the
venture, (2) transfer of the schedule of combined capital outlay for the venture
to the cashflow schedule, (3) computation of the Associated Rate of Return on
total capital investment (ARR) for the venture, (4) completion of sensitivity
analysis to determine response of the ARR to differing values of specified kinds
of economic impact, and (5) interpretation and use of the findings.

The first of these steps is completed internally by recalculation of the electro-
nic spreadsheet, making use of the cell formulas in Table 9, Projected Cash Flow
of Associated Benefits and Costs. The second involves entry of previously-
developed capital outlay estimates for the venture to the appropriate section of
the cashflow schedule, either manually of by the spreadsheet transfer command,
/ Flile] Clombine] A[dd] N[amed-Range. Computation of the ARR is accomplished
by using the completed cashflow schedule with the companion feasibility analysis
software package.! Sensitivity analysis is accomplished with the scaler feature
of the same software. Interpretation and use of the findings involves relating
the results of the impact analysis to those of the internzl feasibility analysis,
and developing recommendations and plans based on the combined findings.

Each of these five steps is illustrated in sequence in the following pages, using
the Panama rice mill case as example.

Cashflow of Associated Benefits and Costs in Table 9

The projected cashflow of associated benefits and costs for the venture is in-
cluded in Tables 9A and 9B, occupying cells AKl..AT11l3 in the spreadsheet. The
upper section of the cashflow included in Table 9A incorporates the table title
and column headings for both sections of the cashfiow. The project title shown
in cell AP2 is transferred automatically when the sp-eadsheet is recalculated.
The values in columns AL through AP are reserved for latter transfer of period
identification and the capital outlay projections for the venture from the
previous internal feasibility cashflow, as explained below. Employment benefits
are transferred by cell formula from Table 5C to column AQ. Training benefits

! Phillips, Richard. IRR Feasibility Analysis Program for Use on MS_DOS
Microcomputers, Release 2. Special Report No. 20., Food and Feed

Grains Institute, Kansas State University, Manhattan. Revised Oct.
1990,
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AK

Period Bldings

—
COVBNCVIH LN —=O
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N —

13

48
49

AL

1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
201
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041

62 50 2042

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

AQ

Wrk Cap Benefit

Annual
Expense

0
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500
23500

OOOOOOOOOOOOOOOOOOOOO

AR

Table 9A. Projected Cash Flow of Associated 8enefits and Costs
Project: PANAMA RICE MILL

Employ. Training Construct
Linkage Linkage

Benefit

0
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
130090
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000

OOOOOOOOOOOOOOOOOOOOO

o

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

AT

Input

0
23479
23479
23479
23479
23479
23479
23479
23479
23479
23,79
23479
23479
23479
23479
23479
23479
23479
23479
23479
23479
23479
23479
23479
23479
23479
23479
23479
23479
23479

OOOOOOOOOOOOOOOOOOOOO



1

are transferred in the same manner from Table 4C to column AR. Associated
benefits from the construction phase of the venture are transferred by cell
formula from Table 1C to column AS. Associated benefits from operational input
linkages from Table 2C are transferred by cell formula to column AT in Table 9A.

Employment benefits are transferred from Table 5C to column AQ. The formula for
cell AQl2 is $AB$285+$AB$294+$ABS303+SABS312+$ABS321+5ABS330, for example (see
Appendix III for a listing of the cell formulas for Table 9A). Starting with the
eleventh period in cell AQ22 the formula becomes @IF(SPERIOD3>=$L11, S$AIS$285+
SAIS294+5AT$303+5AI$312+5AT1$321+4$A15$330,0). The latter formula checks to see
whether the total number of periods in the cashflow (from cell AH274 in Table
5C--a named range designated as PERIOD3) is greater than the period number (in
column L). If so it applies the formula; if not che period is recognized as
beyond the end of the economic horizon for the venture, and a 0 is inserted in
the column AQ cell.

Training benefits are transferred from Table 4C to column AR in similar manner.
The formula for cell AR12 is $AB265, as shown in Appendix III. Starting with the
eleventh period in cell AR22 the formula becomes @IF($PERIOD3>=$L11,$AI1265,0).
Again the formula inserts O if the perioa in the cashflow is beyond the economic
horizon for the venture.

Construction impacts are transferred from Table 1C to column AS of Table 9A. The
formula for cell AS12 is $AB$15+$ABS20+SABS35+SABSL8+5ABS56+$ABS65+SABSTL, for
example. Starting with the ninth period in cell AS20, a zero is inserted in all
column AS cells on the presumption that all construction impacts for the venture
will have been completed by the end of the eighth period.

Operating input impacts are transferred by cell formula from Table 2C to column
AT of Table 9A. For example, the formula for cell AT12 is SABS95+SABS104+5AB
$113+$AB$121+SARS130+$ABS136. Starting with the eleventh period in cell AT22 the
formula  becomes @IF(SPERIOD3>=$L11,$AIS$95+SATIS104+SATS113+SAIS$121+SAI$130+
$AIS136,0). This formula checks to see whether the total number of periods in
the cashflow (from cell AH84 in Table 2C--a named range designated as PERIOD3)
is greater than the period number (in column L). If so it applies the formula;
if not the period is recognized as beyond the end of the economic horizon for the
venture, and a 0 is inserted in the column AT cell.

The remaining columns of the projected cashflow of associzted benefits and costs
for the venture are shown in Table 9B. Included are the output linkage impacts
in column AM, the capital gains impacts in column AN, the environmental impacts
in column AO, the associated capital outlay in column AP, and the associated
annual expense in column AQ.

Qutput linkage impacts are transferred by cell formula from Table 3C to column
AM of Table 9B. For example, the formula for cell AM63 is $AB§200. Starting
with the eleventh period in cell AM73 the formula becomes @IF(SPERIOD3>=SL11,
$AI$200,0). This formula checks to see whether the total number of periods in
the cashflow (from cell AHl44 in Table 3C--a named range designated as PERIOD3)
is greater than the period number (in column L). 1If so it applies the formula;
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AK AL

1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
10 2002
11 2003
12 2004
13 2005
14 2006
15 2007
16 2008
17 2009
18 2010
19 2011
20 2012
21 2013
22 2014
23 2015
24 2016
25 2017
26 2018
27 2019
28 2020
29 2021
30 2022
31 2023
32 2024
33 2025
34 2026
35 2027
36 2028
37 2029
38 2030

VNV WN O

45 2037

46 2038-

47 2039
48 2040
49 2041
50 2042

Table 98. Projected Cash Flow of Associated Benefits and Costs

Output
Linkage

AM

0
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209
47209

OOOOOOOOO«DOOOOOOOOOOO

Capi tal
Gains

AN

18500
18500
18500

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Project: PANAMA RICE MILL

Other
8enefit

OOOOOOOOOOOOOOOOOOOOO

Capital
Outlay

Annual
Expense

AQ

26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000
26000

QOOOQOOOOOQOOOOOOOOOO
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if not the period is recognized as beyond the end of the economic horizon for the
venture, and a 0 is inserted in the column AM cell.

Capital pgains impacts are transferred from Table 6C to column AN of Table 9B.
For example, the formula for cell AN63 is $AB$395. Starting with the tenth
period in cell AN72, a zero is inserted in all column AN cells on the presumption
that all capital gain (or loss) impacts for the venture will have been completed
by the end of the ninth period.

Environmental impacts are transferred from Table 7C to column A0 of Table 9B by
cell forumlas in the spreadsheet. For example, the formula for cell A063 is as
follows: SABS415+SABS424+SABS433+SABSLL2+SABS451+SABS460 (see Appendix IIT for
a listing of the cell formulas for Table 9B). Starting with the eleventh period
in cell A073, the formula becomes @IF($SPERIOD3>SL11,SAIS415+SA1S424+SA1S433+
SATS44L2+SATS451+8A15460,0). This formula checks to see whether the total number
of periods in the cashflow is greater than the period number (in column L). If
so it applies the formula; if not the period is recognized as beyond the end of
the economic horizon for the venture, and a 0 is inserted in the column AO cell.

Associated capital outlay figures for the venture are transferred from the upper
section of Table 8C to column AP of Table 9B. For example, the formula for cell
AP63 is (SABS4B85+SABS494+SAB503)*1000. The sum of the transferred values are
multipled by 1000 because the total values in Table 8C are in units of 1000.
Starting with the ninth period in cell AP71, a zero is inserted in all column AP
cells on the presumption that all associated capital outlay for the venture will
have been incurred by the eighth period.

Associated operating cost figures for the venture are transferred from the lower
section of Table 8C to column AQ of Table 9B. For example, the formula for cell
AQ63 is (SABS512+$ABS521+$AB530)*1000. Starting with the eleventh period in cel)
AQ73, the formula becomes @IF(SPERIOD3>SL1L, (SAISS512+SAIS$521+SA1$530)* 1000,0).
This formula checks to see whether the total number of periods in the cashflow
is greater than the period number (in column L). If so it applies the formula;
if not the period is recognized as beyond the end of the economic horizon for the
venture, and a 0 is inserted in the column AQ cell.

Transfer of Schedule of Total Capital Qutlay for the Venture

The sequence number and identification of the projected periods in the cashflow
and the first four columns of data in Table 9A are taken from the corresponding
columns in the projected cashflow used to determine the internal feasibility of
the venture. They include the period sequence (column AK), the period ident-
ification (column AL), site and buildings outlay (column AM), plant equipment
outlay (column AN), additions to average inventory (column AO), and other working
capital additions (column AP). The values for the Panama rice mill in cells AK12
to AP42 of Table 9A, above, provide an example of such information and how it is
organized in the worksheet.

The cell range from AK12 to AP62 of the worksheet is unprotected, so that the

capital outlay data for the venture of interest can be entered directly to Table
9A. This can be done manually quite easily for most ventures because of the
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limited number of nonzero entries in the capital outlay schedule, as illustrated
by the Panama rice mill case. Entries are limited to the construction and start-
up periods, the periods of replacement of capital assets, and the capital
recovery entries in the last (n+l) period. Alternatively, the capital outlay
schedule for the venture of interest can be transferred to Table 9A using the
spreadsheet software command F(ile] C[ombine] Aldd] N[amed-Range]. The two
options are illustrated in sequence, using the capital outlay schedule for the
Panama Rice mill as example,

Manual Transfer

Manual transfer of the capital outlay schedule for the venture of interest is
accomplished by typing the values from the cashflow schedule used to run the IRR
for the venture to the appropriate cells of Table 9A of the spreadsheet. Using
the Panama rice mill schedule as example, the steps for doing so are as follows.

1. Retrieve the spreadsheet if it is not already in computer memory, following
the guidelines outlined on pages 5 and 6 in Section I of the manual.

2. Go to Table 9A by typing <F5> 9A <return>.

3. Use the spreadsheet Range Erase commands to remove the existing values in the
AK12..AP42 range, i.e., type / R E AK12..AP42 <return>.

4. Use the spreadsheet Data Fill commands to insert the period sequence to column
AK, i.e., type / Dlata] F[ill] AK12..AK42 <return> 0 <return> 1 <return>
<return>.

5. Use the spreadsheet Data Fill commands to insert the period identification to
column AL, i.e., type / Data] F[ill] AL12..AL42 <return> 1992 <return> 1
<return> <return>,

6. Enter the capital outlay figures to line 12, i.e., put cursor on cell AM1?2
and type 147000 <right arrow> 72000 <right arrow> 0 <right arrow> 0 <return>,

7. Enter the working capital figures to line 13, i.e., put cursor on cell AM13
and type 0 <right arrow> 0 <right arrow> 81600 <right arrow> 32700 <return>.

8. Copy the 0 in cell AM13 to the AM14. AP42 range, i.e., put cursor or cell
AM13 and type / C <return> <down arrow> .+ <right arrow to cell AP14> <down
arrow to cell AP42> <return>.

9. Enter the mill replacement data to column AN, i.e., put cursor on cell AN22
and type 72000 <return>: put cursor on cell AN32 and type 72000 <return>,

10.Enter the capital recovery values to line 42, i.e., put cursor on cell AM42
and type -47800 <right arrow> <right arrow> -81600 <return>.

11.Press the calculation key, <F9>, to recalculate the spreadsheet.

116



12.Save the spreadsheet with the changes as entered, i.e., type / F S <return>
R{eplace]. Table 9A should now match that shown above.

Transfer with the Spreadsheet File Combine Command

Electronic transfer of the capital outlay schedule for the venture of interest
is accomplished by using the spreadsheet commands to combine the outlay schedule
from the IRR cashflow for the venture with cashflow of associated benefits and
costs. The procedure requires that one know the name and the location of the
spreadshect file containing the IRR cashflow and the range name or cell locaticn
of the section of the file to be transferred. In the following example for the
Panama rice mill it is assumed that the capital outlay schedule is located in the
range Al..F31 of a file named PANRMIRR.WK1l on floppy disk in the A drive. The
user transferring the capital outlay schedule for a different venture under study
would substitute the range, file name and location appropriate for that case in
making the transfer as illustrated.

The steps for making the transfer with the spreadsheet file combine command in
case of the Panama rice mill example are as follows.

1. Retrieve the spreadsheet if it is not already in computer memory, following
the guidelines outlined on pages 5 and 6 in Section 1 of the manual.

2. Go to Table 9A by typing <F5> 9A <return>.

3. Use the spreadsheet Range Erase commands to remove the existing values in the
AK12..AP42 range, i.e., type / R E AK12,.AP42 <return>.

4. Put cursor on cell AK12 of Table 9A and make the file combine command, i.e.,
type / F[ile] Clombine] A[dd] N[amed-Range] Al..F31 <return> A:PANRMIRR.WK1
<return>.

5. Wait for the transfer to be completed,

6. The values in Table 9A after the transfer should match those in the accom-
panying Table 9A reproduction for the Panama rice mill.

7. Press the calculation key, <F9>, to recalculate the spreadsheet.

8. Save the spreadsheet with the changes as entered, i.e., type / F S <return>
R[eplace].

Computation of Associated Rate of Return with IRR Scftware

After the capital outlay and added working capilal schedule has been transferred
to Table 9A of the spreadshicet. the combined cashflow of associated benefits and
costs can be used with the IRR feasibility analysis software to compute the
Associated Rate of Return on total capital investment in the venture (ARR) .2
That software reads the combined cashflow as a DOS (ASCII) file from specified
disk drive, together with keyboard commands in response to monitor prompts, to
make the computational run for the ARR and Net Present Associated Values at

2 1bid.
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alternative discount rates. The combined cashflows in Tables 9A and 9B first are
saved as a print files with the spreadsheet software. The two print files are
combined and renamed as the data input file for the feasibility analysis
software, using the DOS command COPY. Then the data file of associated benefits
and costs is used with the with the IRR softare to make the analysis and print
the results. The three steps are discussed in sequence,

Saving Print Files of Tables 9A and 9B

While the electronic spreadsheet is still in computer memory after completion of
the capital outlay transfer to Tahle 94, this table and Table 9B are saved as
print files using the spreadsheet print file command. The print files are saved
in unformatted form with no borders and left, top and bottom margins of 0, Only
the lines of the tables which represent projected periods within the economic
horizon of the venture are included in print files.

The specific steps and spreadsheet commands for making the print files are as
follows,

L. Type <F9> to recalculate the spreadsheet, and then save the Table 9A
cashflow as a print file, i.e., type / Plrint] Flile] B:9a <returi>
Rlange] AK12..AT42 <return> O[ptions] Mlargins] L{eft] 0 <return> T(op]
0 <return> Blottom] 0 <return> Rlight] 96 <return> Ofther] U[nformatted]
Q[uit] C[lear] Blorders] G[o] Q[uit],

2. Type <F9> to recalculate the spreadsheet, and then save the Table 9B
cashflow as a print file, i.e., type / Plrint] F[ile] B:9B <return>
Rlange] AK63..AQ93 <return> Glo] Q[uit].

3. Exit the spreadsheet software by typing / Q[uit] Y(es] E[xit].

Combining Files for Associated Rate of Return Analysis

for making the Associated Rate of Return run with the feasibility analysis
software. One needs to have available the work disk containing the software
program, IRR(ENG).EXE together with one or more HEADERS files and one or more
DATA files (or the subdirectory on the hard disk where such files reside). Let
us assume that a disk containing these files is in Drive A and the disk contain-
ing the two print files just made is in Drive B. Then one would first log to A>,
and type DIR <return> to check the files there. If a DATA.IRR file already
exists it first should be fenamed to a different extension to identify it (e.g.,
DATA.1ST), and to avoid losing the file by overcopying when the copy command is
given,

HEADERS file with no extension is the active file containing the default commands
for the feasibility analysis run., If a file called HEADERS.ARR or something
comparable exists on the disk it can be renamed to HEADERS so that many of the
default commands can be uscd without change. If both a HEADERS and a HEADERS.ARR
file exist, then the HEADERS file first should be renamed to another extension
(e.g., HEADERS.1ST) so that HEADERS.ARR can be renamed to HEADERS.
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When these steps have been done, and with the feasibility analysis disk in Drive
A and the disk containing the 9A.PRN and 9B.PRN in Drive B, and logged to Drive
A, the DOS copy command is:

COPY B:9A.PRN+9B.PRN DATA.IRR <return>,
Making the Assoclated Rate of Return Run

With this step completed and still with the feasibility analysis disk in Drive
A and logged to that drive, the associated rate of return analysis is initiated
by typing IRR(ENG) <return>. Before doing so, however, one’s printer should be
loaded with 132-column paper or the font set to 17 pitch, because the output from
the software will not fit on standard paper with pica or elite font setting.

When the IRR(ENG) <return> command is given, the software will move to a an
explanatory screen on the monitor which explains the sequence of steps in
program, and instructs to push <return> again to proceed. Next the master menu
appears, enabling one to choose one or all of the numbered screens for prompts
regarding program commands for the run. For the ARR run of the Panama rice mill
case, the proper commands to each screen are as follows:

1. DOLLARS<return>

2. 1.0<return>

3. O<return>

l<return>

31.0<return>

2 2 7 2<return>

J<return>

. 00<return>

<return> again to move to the Subsequent runs menu
O<return> to accept default option

Title menu: O<return> to bypass

Execution screen: <Ctrl> P to echo printer and <return> to proceed.

(eI N BN o NV, ]

It will be noted that in this example screens 4 and 9 are not called from the
master menu. This saves extra keyboard entries by accepting the default values
for these items. Anytime a numbered menu is requested, all responses to that
screen must be entered, even though the default values are OK. Thus, if the
commands at any of these menus is not to be changed from the default values, then
that screen is not requested by number.

Output of the Associated Rate of Return Run
Listing of Factors Used in the Run

Unit of Measure for Output Is DOLLARS

Number of Times Discounted per Year = 1.0

"Sunken Investment" Option IS NOT Being Used
Benefit-Costs Computed at Annual Discount Rates of:
.15000 .20000 .25000 .30000 .35000 .40000
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Listing of the Input for the Panama Rice Mill Case

A LISTING OF THE DATA
31.00 1,00 2 2 7 2 3 2 g ¢ .110000

Budgeted 100,000 Rice Milling Operation in Panama
A. Total Operation

Site and Plant Average Other Employ Training Const. Input Output Capital Other Capital Annual
Peciod Bldings Equip. Invntry Wrk Cap Benefit Benefit Linkage Linkage Linkage Gains Benefit Outlay Expense

0 1992 147000. 72000. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
11993 0. 0. 81600. 32700. 23500. 13000. 1520. 23479. 47209. 18500. 0. 35000. 26000.
2 1994 0. 0. 0. 0. 23500. 13000. 0. 23479, 47209. 18500. 0. 8000. 26000.
3 1995 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 18500. 0. 4000. 26000,
4 1996 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209, 0. 18500. 1000. 26000.
5 1997 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
6 1998 G. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
7 1999 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
8 2000 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
9 2001 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
10 2002 0. 72000. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000,
11 2003 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
12 2004 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
13 2005 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
14 2006 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
15 2007 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000,
16 2008 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209, 0. 18500. 0. 26000.
17 2009 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
18 2010 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000,
19 2011 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
20 2012 0. 72000. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000,
21 2013 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
22 2014 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
23 2015 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
24 2016 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500, 0. 26000.
25 2017 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000,
26 2018 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
27 2019 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
28 2020 G. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000.
29 2021 0. 0. 0. 0. 23500. 13000. 0. 23479. 47209. 0. 18500. 0. 26000,
30 2022 -47800. 0. -81500. -32700, 0. Q. 0. 0. 0. 0 0. 0. 0.
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Listing of the ARR Program Output for the Case

INVESTMENT

FEASIBILITY

ANALYSIS
Budgeted 100,000 Rice Milling Operation in Panama
A. Total Operation

ASSOCIATED RETURN ON TOTAL CAPITAL 28.706 PERCENT
INVESTMENT ( DOLLARS) ASSOCIATED EFFECTS ( DOLLARS) PRESENT VALUES
ASSOCIATED PRESENT ASSOCIATED
PER1OD WORKING ASSOCIATED ASSOCIATED NET VALUE TOTAL NET
_NO. IDENT. FACILITIES CAPITAL TOTAL BENEFITS COSTS BENEFITS FACTOR INVESTMENT BENEFITS
0 1992 219000, 0. 219000. 0. 0. 0. 1.0000 219000. 0.
1 1993 0. 114300. 114300. 127208. 61000. 66208. L7770 88807. 51441,
2 1994 0. 0 0. 125688. 34000. 91688. .6037 0. 55350.
3 1995 0. 0. 0. 125688. 30000. 95688. L4690 0. 44881,
4 1996 0. 0. 0. 125688. 27000. 98688. 3644 0. 35964,
5 1997 0. 0. 0. 125688. 26000. 99688. .2831 0. 28226.
6 1998 0. 0. 0. 125688. 26000, 99688, .2200 0. 21931,
7 1999 0. 0. 0. 125688. 26000, 99688. .1709 0. 17039.
8 2000 0. 0. 0. 125688. 26000. 99688. .1328 0. 13239.
9 2001 0. 0. 0. 125688. 26000, 99688. .1032 0. 10286.
10 2002 72000. 0. 72000. 125688. 6000, 99688. .0802 5772. 7992.
1" 2003 0. 0. 0. 125688, 26000. 99688. .0623 0. 6209.
12 2004 0. 0. 0. 125688. 26000, 99688. .0484 0. 4825.
13 2005 0. 0. 0. 125688, 26000. 99688. .0376 0. 3748,
14 2006 0. 0. 0. 125688. 26000. 99688. .0292 0. 2912.
15 2007 0. 0. 0. 125688. 26000. 99688. .0227 0. 2263.
16 2008 0. 0. 0. 125688. 26000. 99688. L0176 0. 1758.
17 2009 0. 0. 0. 125688. 26000. 99688. .0137 0. 1366.
18 2010 0. 0. 0. 125688. 26000. 99688, .0106 0. 1061.
19 2011 0. 0. 0. 125688, 26000. 99688. .0083 0. 825.
20 2012 72000. 0. 72000. 125688. 26C27, 99688. .0064 463, 641.
21 2013 0. 0. 0. 125688. 26000. 99688. .0050 0. 498,
22 2014 0. 0. 0. 125688. 26000, 99638. .0039 0. 387.
23 2015 0. 0. 0. 125688. 26000. 99688. .0030 0. 301.
24 2016 0. 0. 0. 125688. 26000. 99688. .0023 0. 233.
25 2017 0. 0. 0. 125688. 26000. 99688. .0018 0. 181.
26 c018 0. 0. 0. 125688. 26000. 99688 . .0014 0. 141.
27 2019 0. 0. 0. 125688. 26000. 99688. .0011% 0. 110.
28 2C20 0. 0. 0. 125688. 26000. 99688. .0009 0. 85.
29 2021 0. 0. 0. 125088. 26000. 99688, .0007 0. 66.
30 2022 -47800. -114300. -162100. 0. 0. 0. .0005S -84, 0.
TOTAL 315200. 0. 315200. 3666472, 8u2000. 2844472, 313958. 313958.
INTEREST ASSOCIATED BENEFIT PRESENT VALUE [N _DOLLARS
PER_CENT RATIO ASSOC. BENEFITS OUTLAY BALANCE
15.000 1.818 614680. 338140. 276540.
20,000 1.405 459668. 327074, 132594.
25.000 1.1461 363773. 318800. L4973,
30.000 .958 299470. 312463. -12993.
35.000 .825 253659. 307406. -53747.
40,000 724 219492, 303211. -83720.
ALTERNATIVE:
Base Case.
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Sensitivitv Analvsis with Scaler Factors

Sensitivity analysis to test the effect on the ARR of specified changes in
specific impacts is accomplished with the feasibility analysis software by simply
multiplying or "scaling" the input data to the IRR program by the appropriate
factor or "scaler". For example, to investigate the ecffect of a 20-percent
decrease in projected employment benefits, one simply multiplies the employment
benefits data column in the existing data set by 0.80, and reruns the analysis.,
The IRR(ENG) software accommodates this process by enabling the user to define
several different alternative scaling factors to be applied to the one data set
used in the analysis. This relieves the analyst of having to build a new data
set for each alternative scenario to be tested.

The procedure is to add the necessary information at the end of the data set
being used in the analysis. Then the software is alerted to the fact that the
analyst expects the alternatives to be analyzed by responding to the "Number of
Scale Options Included in this Pass" screen during the software’s start-up
Erocess.

For each alternative to be tested, the information which must be added to the
data set for the "base case" includes the following:

1. Two 132-column footnotes (entered on consecutive lines of 80 and 52 columns,
respectively) describing the the alternative.

2. Two lines of scaler numbers which are properly spaced horizontally under the
corresponding data columns, one for the first part of the data set (Table
9A), and the other for the second part of the data set (Table 9B).

The following is an example of the informatjen nceded to describe an alternative
in which the employment benefits are decrcased 20 percent beginning in period 5:

No. 1. Employment benefits reduced by 20 percent, starting in Period 5.
All other associated benefits and costs the same as for the base case.

0 5 1 1 1 1 .8 1 1 1
0 5 1 1 1 1 1

Note that there are two 2-line footnotes followed by two scaler lines. 1In this
case both of the footnotes have one typed line followed by one blank line because
the text of the footnote fits within 80 columns. Each of the two scaler lines
starts with entries of 0 (in column 3) and 5 (in column 8); the 0 indicates no
output data file is to be created, and the 5 indicates that scaling is to start
in period 5. The 1ls in the scaler lines indicate no change (multiply by 1),
while the .8 indicates that the fifth column of data (employment benefits) is to
be multiplied by .8.
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After footnotes and scaler lines for each of the alternatives desired have been
added at the end of the data set, the sensitivity analysis run is made by again
typing IRR(ENG) <return>. When the Menu of Computational Instructions appexrs
on the screen, one types 8 to bring up the command for number of scale options,
and enters the number of options included in the run (as two-digit integer).

Several options are available for building the data file with the scaler addi-
tions. It can be done with word processor software by reca.ling the DATA.IRR
file, typing in the additions at the end of the file, and saving the file with
additions as a DOS file under the same name (DATA.IRR). It can be done with
spreadsheet software by importing the DOS file, DATA.IRR, making the changes to
the worksheet, saving it as a print file, e.g., DATA.PRN, and renaming it to
DATA.IRR (with the DOS command, REName). Perhaps one of the simplest ways of
doing so is by using the DOS line editor program, EDLIN. The following series
of steps illustrates the latter option to conduct sensitivity analysis of two
alternatives, one with the 20-percent reduction in employment benefits and the
other with an 8-percent reduction in output linkage benefits.

Modification of the DATA.IRR file

1. Logged in Drive A> with feasibility analysis program disk containing the
DATA.IRR fite in this drive, type EDLIN DATA.IRR <return>, and wait for the
EDLIN prompt, End of File, tec appear.

2. List the file to check it and determine the last line number of the existing
file by typing 1,100 L{ist] <return>.

3. Move to the EDLIN insert mode by typing €3 I{nserij <return>.

4. Type in the four footnote lines for the first alternative as follows:
No. 1. Employment benefits reduced by 20 percent, starting in Period 5.
<roturn>, and again <return> to inscrt the blank l.ne.

All other associated benefits and costs the same as for the base case.
<return>, and again <return> to insert the fourth blank line.

5. Type in the two scaler lines for the first alternative as follows:
<2 spaces> 0 <4 spaces> 5 <8 spaces> 1 <8 spaces> 1 <8 spaces> 1 <8 spaces>
1 <7 spaces> .8 <8 spaces> 1 <8 spaces> 1 <8 spaces> 1 <return>
<2 spaces> 0 <4 spaces> 5 <8 spaces> 1 <8 spaces> 1 <8 spaces> 1 <8 spaces>
1 <8 spaces> 1 <return>.

6. Type in the four footnote lines for the second alternative as follows:
No. 2. Output linkage benefits reduced by 8 percent, starting in Period 1
<return>, and again <return> to insert the blank line.
All other associated benefits and costs the same as for the base case.
<return>, and again <return> to Insert the fourth blank line.
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7. Type in the two scaler lines for the second alternative as follows:
<2 spaces> 0 <4 spaces> 1 <8 spaces> 1 <8 spaces> 1 <8 spaces> 1 <8 spaces>
1 <8 spaces> 1 <8 spaces> 1 <8 spaces> 1 <8 spaces> 1 <return>
<2 spaces> 0 <4 spaces> 1 <6 spaces> .92 <8 spaces> 1 <8 spaces> 1 <8 spaces>
1 <8 spaces> 1 <return>.

8. Type <Ctrl> C to discontinue the insertions.
9. Save the file by typing E[nd].

The file is now saved as the new DATA.IRR. The old file with which the scale
exercise started is saved on the A drive by EDLIN as DATA.BAK. If one would like
to keep this original file intact, it can be renamed, e.g., while still logged
in A>, type REN DATA.BAK DATA.ARR <returrn>,.

A listing of the last few lines of the existing file plus the scale additions
Jjust made is given in Figure 13 on the following page.

Making the Sensitivity Run

If the lower section of the DATA.IRR file now appears like that shown with added
input for two scale alternatives, each with four footnote lines followed with two
scaler lines, one should be ceady for the sensitivity run. The scaler factors
should be righ: justified under the respective columns in the data input file,
and there should be no space between the last scaler line for the first
alternative and the first footnote line for the second alternative.

If everything checks and still with the feasibility analysis disk in Drive A and
logged to that drive, the sensitivity analysis is initiated by typing IRR(ENG)
<return>. Before doing so, however, one’'s printer should be loaded with 132-
column paper or the font set to 17 pitch.

When the IRR(ENG) <return> command is given, the software will again move to the
an explanatory screen on the monitor, which instructs one to push <return> again
to proceed. Next the master menu appears, enabling one to choose the numbered
screen desired for inserting program commands for the run. For the sensitivicy
run, the only selection needed is 8 <return>. VWhen the screen for number of
scale options appears, the proper entry row this case is 02 <return>. Then one
presses <return> again to move to the subsequent runs menu, types 0 <return> to
accept the default option and again 0 <return> to bypass the headers screen,
When the execution screen appears, the proper command is <Ctrl> P to echo the
output to the printer followed by <return> to proceed to program execution.

The run will take several minutes because it will generate several pages of
printed output. First the same output shown above for the base case will be
reproduced. Then the software creates a new problem for the first alternative,
runs that case and prints the output for it. Finally, the run creates the
problem for the second alternative, runs this case and prints its output. There
are only two altecrnatives in this example, but if 25 scaler alternatives had been
added, the software would continue in the same manner until cases for each of
them had been solved and the results printed for all of them,
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2i 2013 47209 18500 26000

0 0
22 2014 47209 0 18500 0 26000
23 2015 47209 0 18500 0 26000
24 2016 47209 0 18500 0 26000
25 2017 47209 0 18500 0 26000
26 2018 47209 0 18500 0 26000
27 2019 47209 0 18500 0 26000
28 2020 47209 0 18500 0 26000
29 2021 47209 0 18500 0 26000

No. 1. Employment benefits reduced by 20 percent, starting in Period 5.
All other associated benefits and costs the same as for the base case.
0 5 1 1 1 1 .8 1 1
0 5 1 1 1 1 1

No. 2. Output linkage benefits reduced by 8 percent, starting in Period 1.

All other associated benefits and costs the same as for the base case.

o
=
=
=

1 1 1 1 1
0 5 .92 1 1 1 1

Figure 13. Listing of the Input for Sensitivity Analysis

Results of Sensitivity Analysis for the Panama Rice Mill

The output reproduced on the following pages illustrates results under the two
alternatives in case of the Panama rice mill example. The base case output which
is produced again in the same run is not repeated.

It will be noted that the Associated Rate of Return for this rice mill example
is not very sensitive to the kinds and magnitudes of changes in estimated impacts
tested. The 20-percent reduction in estimated employment impacts reduces the ARR
for the venture by less than 0.6 of one percent, from 28.706 percent for the base
case to 28.130 percent for Alternative No. 1. An 8-percent reduction in the
estimated output linkage benefits reduces the ARR by about 1.25 percent per annum
(from 28.130 to 27.458), but still leaves one with an attractive over-all
indication of the impacts exerted by the venture upon its economic environment.
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Listing of the Input for Alternative No. 1

A LISTING OF THE DATA

31.00

1.00

2 2 7 4 2 2

2 0

. 110009

Budgeted 100,000 Rice Milling Operation in Panama

Site and Plant Average Other

Period Bldings

)

Employ Training Const.
Equip. Invntry Wrk Cap Benefit Benefit Linkage Linkage Linkage Gains

A. Total Operation

Other Capital

Annual

Benefit OQutlay Expense

SCALERS:

VNV WNN 2O

28
29

30 2022 -47800.

1992
1993
1994
1995
1996
1997
1998
1952
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

1.0000

147000.
0.

0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1.0000 1.0000 1.0000
72000. 0. 0.
0. 81600. 32700.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
72000. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
72000. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0. .
0. -81600. -32700.

o

0
0
0
0
0
0
0
0
0
0
0
0
0.
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.8000

0.
23500.
23500.
23500.
23500.
18800.
18800.
18800.
18800.
18800.
18800.
1880C.
18800.
18800.
18800.
18800.
18800.
18800.
18800.
18800.
18800.
18800,
18800,
18800.
18800.
18800.
18800.
18800.
18800.
18800.

0.

1.0000 1.0000

0.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.
13000.

0.

SCALE FACTORS APPLIED TO DATA BEGINNING IN PERIOD S
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0.
1520.

[=N=RoNoNoNeNoNoleNe)
. .+ o s+ e P

OOOOOOOOOOOOOOOOOOC
L I A e

0.

Input  Output Capital

1.0000 1.0000 1.0000
0. 0.

23479. 47209. 18500.

23479. 47209. 18500.

23479. 47209. 18500,

23479. 47209.

23479, 47209.

23479, 47209.

23479. 47209.

23479,  47209.

23479, 47209,

23479. 47209,

23479. 47209.

23479, 47209.

23479, 47209.

23479. 47209.

23479. 47209.

23479. 47209.

23479. 47209.

23479. 47209.

23479, 47209.

23479. 47209,

23479. 47209,

23479, 47209.

23479. 47209,

23479. 47209,

23479. 47209.

23479.  47209.

23479, 47209.

23479. 47209.

23479. 47209,
0. 0.

OOOOOOOOOOOOOOOOOOOOOOOOOOO
L R R R P e adbadiagdihe bt

1.0000 1.0000
0. 0.

0. 35000.

0. 8000.

0. 4o000.
18500.  1000.
18500.
18500.
18500.
18500,
18500.
18500.
18500.
18500.
156500.
18500.
18500.
18500.
18500.
18500.
18500.
18500.
18500.
18500.
18500.
18500.
18500.
18500.
18500.
18500.
18500.
0.

OCOO0OO0OO0OO0O0OO0ODODODODOODODOOO
e e s a a4 e . . . .

OO0O0DO0O0O0O0O0OOOS
. e s s e a4

1.0000

0.
26000.
26000,
26000.
26000.
26000.
26000.
26000,
26000,
26000,
26000,
26000.
26000,
26000.
26000,
26000,
26000,
26000,
26000.
26000.
26000.
26000.
2£200.
26000.
26000.
26000.
26000.
26000.
26000.
26000.
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Listing of the ARR Program Output for Alternative No. 1

INVESTMENT ( DOLLARS) ASSOCIATED EFFECTS ( DOLLARS) PRESENT VALUES
ASSOCIATED PRESENT ASSOCIATED
PERIQD WORKING ASSOCIATED ASSOCIATED NET VALUE TOTAL NET
_NO. IDENT FACILITIES CAPITAL TJOTAL BENEFITS COSTS BENEFITS FACTOR INVESTMENT BENEFITS
0 1992 219000. 0. 219000. 0. 0. 0. 1.0000 219000. 0.
1 1993 0. 114300, 114300. 127208. 61000. 66208. . 7805 89206. 51673.
2 1994 0. 0. 0. 125688. 34000. 91688. .6091 0. 55848,
3 1995 0. 0. 0. 125688. 30000. 95688. 4754 0. 45489,
4 1996 0. 0. 0. 125688. 27000. 98688. .3710 0. 36615.
5 1997 0. 0. 0. 120988, 26000. 94988. .2896 0. 27505.
6 1998 0. 0. 0. 120988. 26000. 94988, .2260 0. 21467.
7 1999 0. 0. 0. 120988. 26000. 94988. L1764 0. 16754,
8 2000 0. 0. 0. 120988. 26000. 94988. 1377 0. 13076.
9 2001 0. 0. 0. 120988. 26000. 94988, .1074 0. 10205.
10 2002 72000. 0. 72000. 120988. 26000. 94,988, .0838 6037. 7965.
11 2003 0. 0. 0. 120988. 26000. 94988, .0654 0. 6216.
12 2004 0. 0. 0. 120988. 26000. 94988. L0511 0. 4851,
13 2005 0. 0. 0. 120988, 26000. 94988, .0399 0. 3786.
14 2006 0. 0. 0. 120988. 26000. 94988, L0311 0. 2955.
15 2007 0. 0. 0. 120988. 26000. 94988, .0243 0. 2306.
16 2008 0. 0. 0. 120988. 26000. 94988. .0189 0. 1800.
17 2009 0. 0. 0. 120988. 26000. 94988, .0148 0. 1405.
18 2010 0. 0. 0. 120988. 26000. 94988, .0115 0. 1096.
19 2011 0. 0. 0. 120988. 26000. 94988, .0090 0. 856.
20 2012 72000. 0. 72000. 120988. 26000. 94988. .0070 506. 668.
21 2013 0. 0. 0. 120988. 26000. 94988. .0055 0. 521.
22 2014 0. 0. 0. 120988. 26000. 94988, .0043 0. 407.
23 2015 0. 0. 0. 120988. 26000. 94988. .0033 0. 317.
26 2016 0. 0. 0. 120988. 26000. 94983. .0026 0. 248.
25 2017 0. 0. 0. 120988. 26000. 94988, .0020 0. 193.
26 2018 0. 0. 0. 120988. 26000. 94988, .0016 0. 151.
27 2019 0. 0. 0. 120988, 26000. 94988. .0012 0. 118.
28 2020 0. 0. 0. 120988. 26000. 94988, .0010 0. 92.
29 2021 0. 0. 0. 120988, 26000. 94988, .0008 0. 72.
30 2022 -47800. -114300. -162100. 0. 0. 0. .0006 -96. 0.
TOTAL 315200. 0. 315200. 3528972. 802000.  2726972. 314654, 314654.
INTEREST ASSOCIATED BENEFIT PRESENT VALUE IN DOLLARS
PER CENT RATIO ASSOC. BENEFITS QUTLAY BALANCE
15.000 1.766 597309, 338140. 259169.
20.000 1.371 448453, 327074, 121380.
25.000 1.117 356102. 318800. 37302.
30.000 .941 293993, 312463, -18470.
35.000 .812 249618, 307406. -57787.
40.000 714 216434, 303211. -86778.
ALTERNATIVE:
No. 1. Employment benefits reduced by 20 percent, starting in Period 5.

INVESTHMENT

FEASIBILITY

Budgeted 100,000 Rice Milling Operation in Panama

A. Total Operation

ASSOCIATED RETURN ON TOTAL CAPITAL

ANALYSIS

28.130 PERCENT

All other associated benefits and costs the same as for the base case.

127



Listing of the Input for Alternative No. 2

A LISTING OF THE DATA
31,00 1,00 2 2 7 2 3 2 2 0 .110000

Budgeted 100,000 Rice Milling Operation in Panama
A. Total Operation

Site and Plant Average Other Employ Training Const. Input Output Capital Other Capital Annual
Period Bldings Equip. Invntry urk Cap Benefit 3enefit Linkage Linkage Linkage Gains Benefit Outlay Expense

SCALERS: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 .9200 1.0000 1.0000 1.0000 1.0000
0

0 1992 147000, 72000. 0. 0. 0. . 0. 0. 0. 0. 0. 0. 0.
11993 0. 0. 81600. 32700. 23500. 13000. 1520. 23479. 43431, 18500. 0. 35000. 26000,
2 1994 0 0 0. 0. 23500. 13000. 0. 23479. 43431, 18500. 0. 8000. 26000.
3 1995 0 0 0. 0. 23500. 13000. 0. 23479. 43431, 18500. 0. 4000. 26000.
4 1996 0 0 0. 0. 23500. 13000. C. 23479. 43431, 0. 18500. 1000. 26000.
5 1997 0 0. 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000.
6 1998 0 0. J. 0. 23500. 13000. 0. 23479. 43431, 0. 185¢0. 0. 26000,
7 1999 0 0 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000.
8 2000 0 0 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000.
9 2001 0 0. 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000.
10 2002 0. 72000. 0. 0. 23500. 13000, 0. 23479. 43431, 0. 18500. 0. 26000.
11 2003 0 0 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500, 0. 26000.
12 2004 0 0 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000,
13 2005 0 0 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000.
14 2006 0 0 0. 0. 23500. 1300cC. 0. 23479. 43431, 0. 18500. 0. 26000.
15 2007 0. 0. 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000.
16 2008 0. 0. 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000.
17 2009 0 0 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000.
18 2010 0 0 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000.
19 2011 0 0. 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000.
20 2012 0. 72000. 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000.
21 2013 0 0 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500, 0. 26000.
22 2014 0 0 0. 0. 23500. 13000, 0. 23479. 43431, 0. 18500. 0. 26000.
23 2015 0 0 0. 0. 23500. 13000, 0. 23479, 43431, 0. 18500. 0. 26000,
24 2016 0 0. 0. 0. 723500. 13000, 0. 23479. 43431, 0. 18500. 0. 26000.
25 2017 0 0. 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000.
26 2018 0 0 0. 0. 23500. 13000. 0. 23479. 43431, 0. 18500. 0. 26000,
27 2019 0 0 0. 0. 23500. 13000, 0. 23479. 43431, 0. 18500, 0. 26000.
28 2020 0 0 0. 0. 23500. 13000. 0. 23479. 43431. 0. 18500. 0. 26000.
29 2021 0. 0. 0. 0. 23500. 13ro0. 0. 23479. 43431, 0. 18500. 0. 26000.
30 2022 -47800, 0. -81600. -32700, 0. 0. 0. . 0. 0. 0. 0. 0.

SCALE FACTORS APPLIED TO DATA BEGINNING IN PERIOD 1

128



Listing of the ARR Program Output for Alternative No. 2

INVESTMENT FEASIBILITY

ANALYSI

Budgeted 100,000 Rice Milling Operation in Panama

A. Total Operation

ASSOCIATED RETURN ON TOTAL CAPITAL
ASSOCIATED EFFECTS ( DOLLARS)

INVESTMENT ( DOLLARS)

S

27.458 PERCENT

PRESENT VALUES

ASSOCIATED PRESENT ASSOCIATED

PERIOD WORKING ASSOCTATED ASSOCIATED NET VALUE TOTAL NET
_NO. IDENT. FACILITIES CAPITAL TOTAL BENEFITS CISTS BENEFITS FACTOR INVESTMENT BENEFITS
0 1992 219000. 0. 219000. 0. 0. 0. 1.0000 219000. 0.
11993 0. 114300. 114300. 123431, 61000. 62431, . 7846 89676. 48982.
2 1994 0. 0. 0. 121911, 34000. 87911. L6156 0. 54114,
3 1995 0. 0 0. 121911, 30000. 91911. .4829 0. 44388.
4 1996 0. 0 0. 121911, 27000. 94911, .3789 0. 35962.
5 1997 0. 0 0. 121911, 26000. 95911. .2973 0. 28512.
6 1998 0. 0 0. 121911, 26000. 95911. .2332 0. 22370.
7 1999 0. 0 0. 121911, 26000. 95911. . 1830 0. 17551.
8 2000 0. 0 0. 121911, 26000. 95911. L1436 0. 13770.
¢ 2001 0. 0 0. 121911, 26000. 95911. L1126 0. 10803.
10 2002 72000. 0 72000. 121911, 26000. 95911. .0884 6363, 8476.
11 2003 0. 0 0. 121911, 26000. 95911. .0693 0. 6650.
12 2004 0. 0 0. 121911, 26000. 95911. .0544 0. 5217.
13 2005 0. 0 0. 121911. 26000. 95911. .0427 0. 4093.
14 2006 0. 0 0. 121911, 26000. 95911. .0335 0. 3212.
15 2007 0. 0 0. 121911. 26000. 95911. .0263 0. 2520.
16 2008 0. u. 0. 121911, 26000. 95911. .0206 0. 1977.
17 2009 0. 0. 0. 121911, 26000. 95911, .0162 0. 1551.
18 2010 0. 0 0. 121911, 26000. 95911. .0127 0. 1217.
19 201 0. 0 0. 121911, 26000. 95911. .0100 0. 955.
20 2012 72000. 0 72000. 121911, 26000. 95911. .0078 562. 749.
21 2013 0. 0 0. 121911, 26000. 95911. .0061 0. 588.
22 2014 0. 0 0. 121911, 26000. 95911. .0048 0. 461,
23 2015 0. 0 0. 121911, 26000. 95911. .0038 0. 182.
24 2016 0. 0 0. 121911, 26000. 75911, .0030 0. 284,
25 2017 0. 0 0. 121911, 26000. 95911. .0023 0. 223.
26 2018 0. 0 0. 121911. 26000. 95911. .0018 0. 175.
27 2019 0. 0 0. 121911, 26000. 95911. .0014 0. 137.
28 2020 0. 0 0. 121911, 26000. 95911. .00 0. 108.
29 2021 0. 0. 0. 121911, 26000. 95911. .0009 0. B4.
30 2022 -47800.  -114300. -162100. g. 0. 0. .0007 -112. 0.
TOTAL 315200. 0. 315200. 3536949. 802000.  2734949. 315490, 315490.

INTEREST ASSOCIATED BENEFIT PRESENT VALUE IN DOLLARS

PER CENT RATIO ASSOC. BENEFITS OQUTLAY BALANCE

15.000 1.745 589939. 338140. 251800.

20.000 1.348 440880. 327074. 115806.

25.000 1.094 348690. 318800. 29890.

3C.000 .918 286888. 312463. -25575.

35.000 .790 242871. 307406. -64535.

40.000 693 210051, 303211, -93161.

ALTERNATIVE:

No. 2. Output linkége benefits reduced by 8 percent, starting in Period 1.
All other associated benefits and costs the same as for the base case.
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Summary and Interpretation of Findings of lmpact Analysis

Review of the Concept of Impact Analysis

Economic impact analysis is used to estimate the effects that a given agroin-
dustrial enterprise or development program will have on business activity and
peoples’ incomes in the area where it is to be located. This kind of study
sometimes is described as Associated Rate of Return (ARR) analysis because it
considers the associated benefits and associated costs of an endeavor rather than
the direct benfits and costs which are used for Internal Rate of Return analysis,
These associated impacts do not show up in the projected cashflow of the owners
of the venture; instead they accrue to those supplying labor and other resources
or goods and services ts the cuterprize, to chiuse distributing the outputs of the
enterprise to end users, to those living in the physical and social environment
where the enterprise would g0, and to those who own land and other property which
will become more (or less) valuable after the enterprise is established.

The associated rate of return (ARR) and related measures, including associated
benefit ratio and net present value of associated benefits, provide formal
measure of the economic impact of the new venture upon the area where it is
located.  Other things equal, the higher the AKR the greater the favorable
cconomic impact per unit of capital investment in the venture. Associated rates
of return usually will be high for ventures with many strong direct linkages to
the economy of the arca, especially if the area has underutilized labor and in-
dustrial capacity which can handle the added economic activity generated by the
venture.  For this rcason, public Planners and others concerned with economic
development have strong interests in finding and attracting private ventures
which have such linkages. Such action represents an effective way of reducing
unemploymaent and enhancing utilization of existing facilities.

ARR Versus IRR

One should be reminded that economic impact analysis and the ARR are different
and distinct from internal feasibility analysis and the IRR. Internal rate of
return measures the carning rate of capital investment to the owners of the
venture. Associated rate of return measures the rate of return on that invest-
ment in terms of associated economic impact--benefit which acecrues to the
economic community rather than to the owners of the venture. Because the two
measures are based on the same schedule of total capital outlay for the venture,
and are mutually exclusive, they are additive. Thus, the ARR for the Panama rice
mill base case of 28.706 percent can be added to the IRR for the rice mill, whicl
is 26.329 percent for the chosen alternative, to obtain the estimated total
annual benefit rate of return per unit of capital outlay--55.035 percent in this
case. This latter measure is called the Social Rate of Return (SRR), and is
defined as SRR = IRR + ARR (see page 9, above).

Private investors are motivated by the IRR because it indicates earning power
which can be used to purchase raw materials, meet payroll, pay interest and
retire debt, pay taxes, and provide for dividends on capital investment. Public
officials are motivated by the ARR because it indicates earning power which adds
to disposable income, increases asset values and stimulates general econcmic
activity of the arca. Private investors who are able to attract public support
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will be able to enhance the internal profitability of their investment. Public
officials who are able to entice private investment in the public interest will
hasten progress toward development goals. A specific venture with known
attractive SRR might have a marginal IRR but very attractive ARR. By transfer-
ring capital expenditure from the owners of such venture to the public sector,
and/or by transferring annual earnings from the public sector to the owners, the
IRR can be raised to an attractive level (at the expense of the ARR) to preserve
the SRR. Such strategy by a municipality, economic region or state can direct
private investment in the public interest and conserve scarce public funds. By
the same token, a venture with high IRR but low or negative ARR might be taxed
or otherwise penalized by public programs to the point that it becomes infeasible
to private investors,

Because of these kinds of interrelationships, private investors do have an
interest in the ARR as determined by impact analysis, and public officials do
have an interest in the IRR as determined by internal feasibility analysis. With
both kinds of information available to all parties, intelligent "negotiation"” of
transfers of outlays and benefits can lead to scund and significant economic
development, the cornerstone of which is private investment that is consistent
with public goals.

As with the IRR, the level of ARR needed to be attractive to the public sector
depends upon the alternative opportunities. Potential impacts of alternative
ventures establish an "opportunity cost" for the associated rate of return in the
same manner that alternative investment opportunities establish an "opportunity
cost" for the internal rate of return. Any venture with ARR which is greater
than the opportunity cost of associated benefits will enhance economic
development of the area; any with ARR less than the opportunity cost will detract
from the rate of development in the absence of such venture.

Role of Sensitivity Analysis

These statements and considerations assume that both the ARR and the IRR are
accurate and certain. This is never the case for any venture, because the
cashflows upon which the measures are based are projections of future outlays,
incomes and expenses. Hopefully the projections reflect most likely expectations
with reasonably high probability of materializiag, but no one can be certain
about them. Because of this, sensitivity analysis of the kind illustrated above
can add significant supplemental information to assist the go or no-go investment
decision. Such analysis tests the probable ranges in ARR (and in IRR) as one
moves from the worst probable scenario to the best probable scenario with respect
to key parameters affecting the rates of return. If the measures remain above
the opportunity cost over most all likely events, as in the case of the Panama
rice mill example, then the go decision is reinforced. If the measures drop
below the opportunity cost when one or more probable alternative events is
considered, then a marginal project would be rejected, and even a attractive one
under most likely projections could be questioned.

Giver its importance in the dynamics of the real world and the ease with which
sensitivity analysis can be done using available software, testing the impacts
of a number of alternatives affecting the ARR is to be encouraged. The two
examples for the Panama rice mill are meant to be illustrative only. They are
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not suggested as exhaustive even for this case, much less for other kinds of
ventures in which users have interest. More typically, as many as 20 or 25
scaler alternatives will be appropriate, and the number may be more if various
combinations of the individual alternatives also represent realistic possibilit-
ies which should be tested. With a little imagination, comparative results with
several interacting alternatives can be presented in multi-dimensional tables or
graphs. Modern spreadsheet software greatly enhances the possibilities and the
ease with which such charts can be prepared.
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SECTION XIII

CASE EXERCISE TO REVIEW USE OF THE ASSOCBEN SPREADSHEET

This exerise is designed to help the user review ASSOCBEN.WKLl, the electronic
spreadsheet for computing associated benefits and costs of a venture, and its use
for generating the input file for determining the Associated Rate of Return (ARR)
in connection with project evaluation. All of the data files you need to make
the run are included in the ASSOCBEN spreadsheet and the IRR disk files, so that
you can practice with the spreadsheet and review how it operates. The exercise
will remind you of how the impact analysis budgets are orgunized and familiarize
you with the spreadsheet formulae, commands and procedures for using the budgets.

The ASSOCBEN.WK1 spreadsheet was created with Release 2 of LOTUS 123; you must
have this or a later release of this copyrighted commercial software, or a
compatible competitive software package in order to use it. The compiled package
described in Section I of the manual does not show the cell formulas, review of
which is a part of the present exercise.

Altogether there are 25 tables in the spreadsheet file, ASSOCBEN.WKl. The
organization and content of the tables are described in the Table 10, Directory
of Tables, which is included with the spreadsheet. The tables are organized into
sets for the different sources of economic impacts by the project. They include
impacts from (1) inputs used in construction, (2) operational inputs, (3) project
outputs, (&) training programs, (5) project employment, (6) enhanced property
values, (7) environmental effects, and (8) sources of associated capital outlay
and cost. Within cach set, impact quantities are contained in the A tables, unit
values in the B tables and total values in the C tables. The summary information
from the C tables is assembled into the projected cashflow of associated benefits
and costs by period over the life of the project (Table 9 of the worksheet).

Retrieve the Spreadsheet and Print Table 10

STEP 1. Insert the Disk Containing the ASSOCBEN.WK1 File in Drive B>, and Bring
Up Lotus (or Compatible Spreadsheet Softwvare):

1. With the disk containing the ASSOCBEN.WK1 file in Drive B>, and logged to
Drive C>, type 123 <return>,

2. Put the cursor on 123 and press <return>

3. Wait for the blank spreadsheet to appear.
STEP 2. Retrieve the ASSOCBEN.WK1 File:

1. Type / to Bring up the Command Menu

2. Type Flile] Rletricve] Esc Esc B: <return> <move cursor to ASSOCBEN.WKL
<return>, and wait for the worksheet to appear.
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STEP

1.

2.

STEP

1.
2.

3.

3. Print Table 10 in Condensed (17-pitch) Type:
Be sure your printer is on and directed to your station

Type / P[rint] P(rinter] R[ange] 10 <return> Note: 10 is a named range
for the location of Table 10

. Type O[ther] S[et Up String] \029 <return> Q[uit]
. Type A{lign] G[o]

. When printing is finished type P[age] to advance paper to the top of

the next page, and then type Q[uit].

4. Tear Off Your Printed Table 10 to Follow in the Exercise:

Tear off your printed Table 10 and review the worksheet organization
Keep the directory near by to follow in the remainder of the exercise

Press F9 to recalculate the worksheet and remove the CALC in the
lower right corner of your screen.

Review Worksheets 1A to 8C

STEP

1.

Step

1.

5. Go to Table 14 and Note Its Organization and Contents:
Type F5 1A <return>

Use the down arrow key to scan down the table, noting the categories
of construction inputs, including Professional Services, Site Pre-
paracion, Building Construction, Plant Machinery, Energy Source,
Services for Construction and Other Construction Inputs

Note the Unit of Measure for each item. For some projects, some of
these may need to be modified

It will be noted that most of the quantities to be entered to Table
1A will have been worked up in the process of determining the capital
outlay schedule for a project

Note that the only entries for the Panama Rice Mill case are under
Building Construction, items 1, 2, 3 and 4, in the second period.

For this project, other construction impacts were =zither small, or
could not be determined accurately.

6. Go to Table LB and Compare It with Table 1A:

Type F5 1B <return>
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2. Use the down arrow key to scan down the table, and note the structure
comparable to that of Table 1A

3. Type F5 1B <return> to go to the top of the table again

4, Move cursor down to line 8 and across the columns to see entries of
first line of data

5. Note that values in Columns P, Q, S and T are to be assembled from
sources such as those from the U. §. and state departments of commerce,
and entered manually. The values in Columns R, U, V and W are com-
puted by formula (Note that the cells in these columns ave protected
by electronic fence so that data cannot be entered to them by mistake
and override the formulas)

6. Note that the table is completely filled in with representative
values, even though only those on rows 2z to 25 are used for the
Panama Rice Mill case. How does a completed table with represent-
ative values assist the user in preparing values for impact analysis
of his own case?

STEP 7. Go to Table 1C and Note Its Organization and Contents:.

1. Type F5 1C <return>

2. Use the down arrow key to scan down the table, and note the structure
comparable to that of Tables 1A and 1B

3. Type F5 1C <return> to go to the top of the table again

4., Move cursor down to line 22 and across the coiumns to see entries of
first line of data

5. Note that entries in all columns of the table are computed by formula,
and are protected by electronic fence; the values in the table are

calculated automatically when the F9 key is pushed. Try it!

6. Why are all of the numbers in Table 1C for the rice mill case zeros
except those under Building Construction in the 2nd period?

7. Note that the table is longer than 60 lines; this means that we need to
set the printer to 8 lines per inch in order to get it all on one
printed page.

STEP 8. Go to Table 2A and Note Its Organization and Contents:

1. Type F5 2A <return>

2. Use the down arrow key to scan down the table, noting the categories
of operational inputs, including Raw Materials, Production Supplies,
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Step

L.

STEP

Fuel and Energy, Office Supplies, Services and Subscriptions, and
and Other Operational Inputs

Note the Unit of Measure for each item is to be completed by the
user; units for the rice mill case are entered only for paddy rice
purchases, packaging materials, and electrical energy

It will be noted that the quantities to be entered to Table 2A will
have been worked up in the process of determining the operating cost
for a project.

9. Go to Table 2B and Compare T: with Table 2A:
Type F5 2B <return>

Use the down arrow key to scan down the table, and note the structure
comparable to that of Table 2A

Type F5 2B <return> to go to the top of the table again

Move cursor down to line 88 and across the columns to see entries of
first line of data

Note that as in Table 1B, the values in Columns P, Q, S and T are to
be assembled from sources such as those from the U. S. and state
departments of commerce, and entered manually. The values in Columns
R, U, V and W are computed by formula (Note that the cells in these
columns are protected by electronic fence)

Do you understand how the cell formulas work? Consider that

for Cell V88, the Cost Factor, for evample. The formula reads
@IF(S88,T88,0). It says that if there is an entry in Cell S88 (i.e.,
unused capacity exists in the industry), use the fixed cost factor
from Cell T88 in Cell V88, otherwise insert zero to Cell V88 as the
cost factor to use in computing associated bencfits,

10. Go to Table 2C and Note Its Organization and Contents:.
Type F5 2C <return>

Use the down arrow key to scan down the table, and note the structure
comparable to that of Tables 2A and 2B

Type F5 2C <return> to go to the top of the table again

Move cursor down to line 88 and across the columns to see entries of
first line of data

Note that entries in all columns of the table are computed by mult-

iplication, and are protected by electronic fence:; the values in the
table are calculated automatically when the F9 key is pushed
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6.

STEP

Step

1.

STEP

Why are all of the numbers from Period 3 onward in Table 2C the same
as those for Perie ' 27

11. Go to Table 3A and Note Its Organization and Contents:

Type F5 3A <returrn>

Scan the table, noting the categories of product output (Milled Rice
and Rice Bran) and the unit of measure (Metric Tons) for the rice mill
case. The quantities entered are taken directly from the projected
operating schedule for the rice mill.

12. Go to Table 3B and Compare It with Table 3A:

Type F5 3B <return>

. Use the down arrow key to scan down the table, and note the market

levels--Assembly and Storage, Wholesaling and Transport, Processing
and Packaging, Retail Distribution, Other Distribution and Total
Distribution--included in the table

Note that the products and units of measure are the same at all
market levels, matching those in Table 3A

. Type F5 3B <return> to go to the top of the table again, and

note the column headings--Purchase Price, Average Markup, Profit
Margin, Excess Capacity, Fixed Cost, Variable Cost, Cost Factor and
Unit Benefit

Move cursor down to line 148 and across the columns to see entries of
first line of data

Note that values in Columns P, Q, R, S and T are to be assembled from
sources cuch as those from the U. S. and state departments of commerce,
and entered manually. The v.lues in Columns U, V and W are com-

puted by formula. Note also that price entries reflect the average
markup as one moves from one distribution level to the next one.

Note that the table is completely filled in with representative
values, even though only those on rows 148 and 149 in Table 3A are
used for the Panama Rice Mill case. Why does Table 3B extend

to line 200 when Table 3A only goes to line 155?
13. Go to Table 3C and Note Its Organization and Contents:.

Type F5 3C <return>

Use the down arrow key to scan down the table, and note the structure
comparable to that of Table 3B

Type F5 3C <return> to go to the top of the table again
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Move cursor down to line 148 and across the columns to see entries of
first line of data

Note that entries in all columns of the table are computed by mult-

iplication, and are protected by electronic fence; the values in the
table are calculated automatically when the F9 key is pushed, using

the project output quantities from Table 3A

How are the quantities in the Total Distribution section of Table 3C
computed? Why are no similar totals given in Tables 1C and 2C?

STEP 14. Make a Mental Summarization of These First Three Sets of Tables, and the

Sets

STEP

Yet Remaining:

Referring to your Table 10 printout, note that the first three sets

of tables deal with product linkages. Sets 1 and 2 deal with linkages
through inputs to the project--Set 1 for the construction phase, and
Set 2 for the operational stage. Set 3 deals with linkages through
project outputs.

The next two sets, Set 4 and Set 5, deal with project impacts on
human resources; Set 4 measures added income through higher earning
power after training; Set 5 measures added income through reduced
unemployment and underemployment,

The sixth set of tables is in a category by itself; it measures the
impact of the project on the market value of land, buildings and other
impacted assets,

The seventh and eighth sets of tables serve to identify other associate
impacts of the project--Set 7 other associated benefits, and Set 8 othe
associated costs. Not all projects will have impacts in the categories
identified by these last two sets of tables, but some kinds of projects
will have major impacts is such areas.

. Are you gaining a better understanding of project impact analysis and

the measurement of benefits and costs associated with a project?
What questions do you have at this point? Shall we proceed?

15. Go to Table 4A and Note Its Organization and Contents:

Type F5 4A <return>

- Use the down arrow key to scan down the table, noting the functions

for which training may be given, including Buying & Receiving, Plant
Operations, Packing & Shipping, Marketing & Distribution, Office &
Other, and Total Operations.

Note that the only entries for the Panama Rice Mill case are under
Plant Operations, item no. 3, in the first period. For this
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project, pre-service training was not needed for employees in the
other functions and classifications.

Step 16. Go to Table 4B and Compare It with Table 4A:

1.

STEP

Type F5 4B <return>

Use the down arrow key to scan down the table, and note the structure
comparable to that of Table 4A

Type F5 4B <return> to go to the top of the table again, and give
particular attention to the column headings, all of which apply per
person year

. Move cursor down to line 213 and across the columns to see entries of

first line of data

Note that values in Columns P, R and U arc to be assembled from
employment reports such as those from the U. S. and ¢ .ate department-
of commerce, and entered manually. The values in Columns T, V and W
are computed by formula (Note that the cells in these columns are
protected by electronic fence so that data cannot be entered to

them by mistake and override the formulas)

Note that the table is completely filled in with representative
values, even though only those on row 224 are used for the

Panama Rice Mill case. How does a completed table with represent-
ative values assist the user in preparing values for analysis of
training impacts for his own case?

17. Go to Table 4C and Note Its Organization and Contents:.

Type F5 4C <return>

Use the down arrow key to scan down the table, and note the structure
comparable to that of Tables 4A and 4B

Type F5 4C <return> to go to the top of the table again

Move cursor down to line 224 and across the columns to see entries of
first line of data

Note that entries in all columns of the table are computed by formula,
and are protected by electronic fence; the values in the table are
continuations of a trainee’s added earning power each year (until
reaching the age of 65), regardless of whether staying on the project
or moving to new employment.

Why are all of the numbers in Table 4C for the rice mill case zeros
except those for skilled labor under Plant Operations?
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STEP

Step

STEP

18. Go to Table 5A and Note Its Organization and Contents:

. Type F5 5A <return>

. Use the down arrow key to scan down the table, noting that the functions

included are the same as in Table 4A

. Note that entries for the Panama Rice Mill case are made under

Buying & Receiving, Plant Operations, Packing & Shipping, and Office
and Other. Normally all employees projected for the project will be
entered to this table. Entries are made in units of person months,

19. Go to Table 5B and Compare It with Table 5A:

. Type F5 5B <return>

. Use the down arrow key to scan down the table, and note the structure

comparable to that of Table 5A

Type F5 5B <return> to go to the top of the table again, and give
particular attention to the column headings, all of which apply per
person month

. Move cursor down to line 278 and across the columns to see entries of

first line of data

. Note that values in Columns P, Q, S and T are to be assembled from

employment reports such as those from the U. S. and state departments
of commerce, and entered manually. The values in Columns R, U and W
are computed by multiplication formula, and are protected by
electronic fence.

Note that this table too is completely filled in with representative
values, even though not all of them are used for the Panama Rice Mill

case.

20. Go to Table 5C and Note Its Organization and Contents:.

. Type F5 5C <return>

Use the down arrow key to scan down the table, and note the structure
comparable to that of Tables 5A and 5B

Type F5 5C <return> to go to the top of the table again

. Move cursor down to line 280 and across the columns to see entries of

first line of data

Note that entries in all columns of the table are computed by formula,
and are protected by electronic fence; the values in the table are
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projected added earnings of employees based on existing unemployment and
under-employment rates in the area

6. Would employment benefits be larger if the Panama rice mill were located
in a more economically depressed area? How much would such benefits be
for a project located in an area of full employment?

STEP 21. Go to Table 6A and Note Its Organization and Contents:
1. Type F5 6A <return>

2. Use the down arrow key to scan down the table, noting the categories
of impacted property, including Undeveloped Land, Residential Homes,
Rerreational Units, Motels and Restaurants, and Offices and Other

3. Note property classifications within each category, including those
adjacent to the project, and those adjacent to major streets or roads
connected to the project. What might be some additional classifications
for a project such as an international airport, for example?

4. Note that the only entries for the Panama Rice Mill case are under
Undeveloped Land, items 1 and 4, in the second period. For this
project, other property value impacts were either small, could not
be determined accurately, or were already reflected through added
annual incomes.

Step 22. Go to Table 6B and Compare It with Table 6A:
1. Type F5 6B <return>

2. Use the down arrow key to scan down the table, and note the structure
comparable to that of Table 6A

3. Type F5 6B <return> to go to the top of the table again

4., Move cursor down to line 343 and across the columns to see entries of
first line of data

5. Note that all values in the table are to be assembled from outside
sources and entered manually. These values represent differences in
projected real values of the impacted asset with the project compared
to without the project. Thus, property in an area of rapid growth which
might appreciate $5000 per year for five years without the project and
$5100 per year for five years with the project would be entered to the
table as $100 per period for five periods.

STEP 23. Go to Table 6C and Note Its Organization and Contents:.

1. Type F5 6C <return>
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. Use the down arrow key to scan down the table, and note the structure

comparable to that of Tables 6A and 6B
Type F5 6C <return> to go to the top of the table again

Move cursor down to line 343 and across the columns to see entries of
first line of data

. Note that entries in all columns of the table are computed by formula,

and are nrotected by electronic fence; study the formulas carefully.
Why do the cell formulas contain an additional term each time one moves
one column to the right (say from AB343 to AC343 to AD343)?

Why are all of the numbers in Table 6C for the rice mill case zeros
except those under Undeveloped Land in the 2nd, 3rd and 4th periods?

STEP 24. Go to Table 7A anc Note Its Organization and Contents:

1.

2.

Step

Type F5 7A <return>

Use the down arrow key to scan down the table, noting the categories
of other associated benefits, including Health & Safety, Recreation,
Physical Environment, Time Savings, Infrastructure Benefits, and Other
Benefits,

. Note sources of benefits within each category, including one or more

"Other" sources under each category. How important are the kinds of
benefits shown in the table? How can they be identified for a specific
Project? How can they be measured?

Note that the only entries for the Panama Rice Mill case are under
Infrastructure Aids, items 1, 2 and 3, in the fifth period. Apparently
some infrastructural development is to be made at that time which then
will be benefited by the rice mill facilities.

25. Go to Table 7B and Compare It with Table 7A:

. Type F5 7B <return>

Use the down arrow key to scan down the table, and note the structure
comparable to that of Table 7A

Type F5 7B <return> to go to the top of the table again

. Move cursor down tc line 408 and across the columns to see entries of

first line of data

Note that all values in the table are to be assembled from outside
sources and entered manually. These values represent estimated monetary
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worth of one unit of the corresponding benefit. For example, the value
shown for time saved of professionals on line 435 is $45,000 per person
year.

6. Note that this table too is completely filled in with representative
values, even though not all of them are used for the Panama Rice Mill
case. How can the values included be of assistance to the user who is
working up similar projected bencfits for his own case?

STEP 26. Go to Table 7C and Note Its Organization and Contents:.
1. Type F5 7C <return>

2. Use the down arrow key to scan down the table, and note the structure
comparable to that of Tables 7A and 7B

3. Type F5 7C <return> to go to the top of the table again

4. Move cursor down to line 444 and across the columns to see entries of
first line of data

5. Note that entries in all columns of the table are computed by formula,
and are protected by electronic fence; study the formulas carefully,
and compare with those in Table 6C. Again, why do the cell formulas
contain an additional term each time one moves one column to the right
(say from AF444 to AGLLL to AN4LLAL)?

6. Why are all of the numbers in Table 7C for the rice mill case zeros
except those under Infrastructure Aids starting in the 5th period?

STEP 27. Go to Table 8A and Note Its Organization and Contents:
1. Type F5 8A <returi>

2. Use the down arrow key to scan down the table, noting the categories
of associated capital outlay and costs, including Infrastructure,
Plant Facilities, Non-Recurring Costs, Supporting Services, Regulatory
Services and Other Expenses. Entries under the first three categories
are made in a single period, while those in the last three are recurring
annual cxpenditures

3. Note sources of cxpenditures within each category, including one or more
"Other" sources under each category. Also note the unit of measure for
each expenditure. For some projects it may be necessary to modify the
unit to more accurately reflect the case. If so, comparable modifica-
tions will be made automatically to Tables 8B and 8C.

4, Note that entries for the Panama Rice Mill case are made under four of
the categories--the first, thirvd, fourth and sixth ones.
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Step

STEP

1.

2.

28. Go to Table 8B and Compare It with Table 8A:

Type F5 8B <return>

. Use the down arrow key to scan down the table, and note the structure

comparable to that of Table 8A

Note that there is only one column of data in the table, the average
value per unit for each expenditure item. Note also that the entries
are made in 1,000s, so that the values in Table 8C appear in 1,000s
as well.

29. Go to Table 8C and Note Its Organization and Contents:.

Type F5 B8C <return>

Use the down arrow key to scan down the table, and note the structure
comparable to that of Tables 8A and 8B

Type F5 8C <return> to go to the top of the table again

. Move cursor down to line 481 and across the columns to see entries of

first line of data

Note that entries in all columns of the table are computed by multi-
plication, and are protected by electronic fence.

Review and Print the Cashflow of Associated Benefits and Costs

STEP 30. Go to the Upper Part of Table 9 and Note Its Organization and Structure:

1.

Type F5 9A <return>

. Use the right arrow key to scan the upper part of the table, including

the column headings for both the upper and the lower section of the
cashflow table

Note that first two columns of data include the period sequence and
period identification in the format read by the IRR software program

Note that the next four columns of data represent capital outlay for
the pfoject--the same values for Site and Buildings, Plant Equipment,
Average lnventory and Other Working Capital that are included in the
projected cashflow used to detc mine the Internal Rate of Return for
the Panama Rice Mill

Note that the last four columns of Table 9A contain the data for

Employment Benefits, Training Benefits, Construction Input Benefits
and Operational Input Benefits
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6. Put cursor on Cell AQl2 and note the formula transferring the total
employment benefits from Cell AC330, the total line of Table 5C (see
your listing of Table 10)

7. Put cursor on Cell AR12 and note the formula transferring the total
training benefits from Cell AC265, the total line of Table 4C (again
see your listiny of Table 10)

8. Put cursor on Cell AS12 and note the formula transferring the total
construction input benefits by adding the totals under the separate
categories from Table 1C (again see your listing of Table 10)

9. Put cursor on Cell AT12 and note the formula transferring the total
operational input benefits by adding the totals under the separate
categories from Table 2C (again see your listing of Table 10)

10. Move cursor to period 11 (line 23) and observe the changed formulas
in Columns S, T, U and V. The IF statement has been added to place
zeros in these columns when the period in Table 9 exceeds the total
number of periods for the case (as identified by the named range,
PERIODS3 [Table 2CJ)

11. Move cursor down with the down arrow key until zeros show up in columns
S, T, U and V of the table. Does this occur from period 30 onward?

STEP 31. Print this Upper Section of the Cash Flow, Table 9A:
1. Be sure your printer is turned on and directed to your station
2. Type / P P R 9A <return> A C and wait for the table to print

3. Type P to move to the top of the next page and Q to quit the
print mode

4. Compare your printout with the repreduction on page 112 in
Section XIT.

STEP 32. Go to the Lower Part of Table 9 and Note Its Organization and Structure:
1. Type F5 9B <return>

2. Use the right arrow key to scan the upper part of the table of five
data columns

3. Note that first two columns of data include the period sequence and
period identification in the format read by the IRR software program

4, Note that the next five columns of data represent project output
benefits, capital gains benefits, other benefits, capital outlay,
and annual expense, respectively (see the second group of column
headers on your printout of Table 9A)
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5. Put cursor on Cell AM63 and note the formula transferring the total
output benefits from Cell AC200, the total line of Table 3C (see
your listing of Table 10)

6. Put cursor on Cell AN63 and note the formula transferring the total
capital gains benefits from Cell AC395, the total line of Table 6C
(again see your listing of Table 10)

7. Put cursor on Cell A063 and note the formula transferring the total
other associated benefits by adding the totals under the separate
categories from Table 7C (again see your listing of Table 10)

8. Put cursor on Cell AP63 and note the formula transferring the total
associated capital outlay by adding the totals under the separate
categories from the upper portion of Table 8C, and multiplying the
result by 1000 (again see your listing of Table 10)

9. Put cursor on Cell AQ63 and note the formula transferring the total
associated annual cost by adding the totals under the Separate
categories from the lower portion of Table 8C, and multiplying the
result by 1000 (again see your listing of Table 10)

10. Move cursor to period 11 (line 73) and observe the changed formulas
in Columns O, P, Q, R and S. The IF statement has been added to place
zeros in these columns when the period in Table 9 exceeds the total
number of periods for the case (as identified by the named range,
PERIODS3 [Table 3C])

11. Move cursor down with the down arrow key until zeros show up in columns
0, P, Q, R and S of the table. Does this occur from period 30 onward?

STEP 33. Print this Lower Section of the Cash Flow, Table 9B:
1. Be sure your printer is fturned on and directed tu your station
2. Type / P P R 9B <return> A G and wait for the table to print
3. Type P to go to the next page and Q to quit the print mode
4. Compare your printout with the reproduction on page 114,
STEP 34. Make a Print File of the Complete Cashflow Table:
1. Type / P F B:CASHFLOW <return>
2. Type R CASHFLOW <return>
3. Type O M L 1 <return> M T 0 <return> M B 0 <return>

4. Type O U Q C B A G and wait for the file to be printed on your disk
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5. When completed type Q to leave the print mode
STEP 35. Quit the Spreadsheet Program:
1. Type / Q Y E.
Edit the File and Run the Associated Rate of Return
STEP 36. Use EDLIN to Remove the Zero Lines from the File:
1. Still logged to C>, and with your ASSOC disk still in Drive B>,
type EDLIN B:CASHFLOW.PRN <return>
2. When the EDLIN prompt appears on the screen, type 30,52 L <return>
to list the lines containing the first section of zeros to be
removed
3. Noting the line numbers where the zeros are, type 32,51 D <return>
to delete the zero lines
4, Type 25,35 L <return> to list the section of the file where the
zeros have been removed, and check to see that all is OK by
comparing with your printout of Table 9A
5. List the lines containing the second set of zeros by typing
60,82 L <return>
6. Noting the line numbers where the zeros are, type 63,82 D <return>
to delete the zero lines
7. Type 55,70 L <return> to list the section of the file where the
zeros have been removed, and check to see that all is OK by
comparing with your printout of Table 9B
8. When everything checks, type E to save the edited file and
exit EDLIN.
STEP 37. Copy the Edited CASHFLOW.PRN File to Your IRR Run Disk:
1. Place your IRR(ENG) run disk in Drive A>
2. Log to Drive A> and type DIR <return> to check your files
3. If a DATA.IRR file exists, rename it so as not to lose it by
overcopying, e.g., type REN DATA.IRR DATA.OLD <return>
4. Copy the new file by typing COPY B:CASHFLOW.PRN DATA.IRR <return>,
STEP 38. Turn on and Set Your Printer to 17-Pitch Type:
1.

Turn on your printer and make sure it is directed to your station
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2. Set the printer to 17-pitch font,
STEP 39. Rename the Headers File and Run the Associated Rate of Return:
1. Logged to Drive A>, type COPY HEADERS.ARR HEADERS <return>
2. Type IRR(ENG) <return> to start the program
3. Press <return> in response to the first prompt
4. Press <return> to proceed
5. Enter O <return> to choose default commands for subsequent runs
6. Enter 0 <return> to accept the default headers

7. Now type <Ctrl> P to echo the program output to your printer, and
then press <return> to make the run.

STEP 41. Compare the Results with the Printouts on Pages 120 and 121, and when
All OK, Rename the Files for Archive Purposes:

1. Compare the results with the printouts pages 120 and 121 in Section XII
2. If all OK, type <Ctrl> P to turn off the printer echo
3. Rename the DATA.IRR file by typing REN DATA.IRR ASSOGBEN.PRN <return>

4. Rename the HEADERS file by typing REN HEADERS HEADERS.ARR <return>.
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115
116
17
118
19
120
121
122
123
124
125

AM

AN AO AP AQ AR AS AT
Table 10. Directory of Worksheet Tables

Quantities of Construction Inputs by Class by Period
Unit values of Construction Input Linkages by Class
Linkage Benefits from Construction Inputs by Period

Quantities of Raw Materials and Supplies by Class by Period
Unit Values of Operational Input Linkages by Class
Linkage Benefits from Operational Inputs by Period

Quantities of Project Outputs to Be Marketed by Period
Unit Values of Operational Qutput Linkages by Product
Linkage Benefits from Operational Outputs by Period

Numbers of Persons Trained by Labor Classification by Period
Earning Rates Before and After Training by Classification
Associated Benefits from Training Programs by Period

Numbers of Employees by Labor Classification by Period
Unemployment and Underemployment Benefits by Classification
Net Benefits through Employment Impacts by Period

Land and Property to 8e Impacted by Project by Period
Changes in Property Values Due to Venture
Capital Gains Benefits by Period

Environmental Impacts by Kind by Period

Unit Values of Environmental Impacts by Kird

Net Environmental Benefits of Venture by Period
Associated Capital Outlay and Cost by Class by Period
Unit Values of Associated Inputs by Class

Associated Capital Outlay and Cost by Period (000s)

Projected Cash Flow of Associated Benefits and Costs
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Location

A1, .XT74
M1..W74
Y1..AJ74

A81..X139
M81..W139
Y81.AJ139

A141.X156
M141.4200
Y141.A4200

A206.K265
M206.4256
Y206.AJ265

A271.K330
M271.W330
Y271.A4330

A336.K386
M336.4W386
Y336.A4396

A401.K460
M401.W460
Y401.A4460

A471.K530
M471.v530
Y471.A4530

AK1..AT113



Number

1B

2B

3B

4B

5B

6B

7B

8B

APPENDIX I

C"LL FORMULAS FOR UNIT VALUE WORKSHEETS

Unit Values of Construction Input Linkages by Class

Unit Values of Operational Input Linkages by Class

Unit Values of Operational Output Linkages by Product
Earning Rates Before and After Training by Classification
Unemployment and Underemployment Benefits by Classification
Changes in Property Values Due to Venture

Unit Values of Environmental Impacts by Kind

Unit Values of Associated Inputs by Class
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157
158
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(F3) U 0.11
(F3) FR +FP8+*Q8
(Fo) U 30090

Project:

(F3y v 0.3
R BIF(Qs:
FR GIF(C3,78,0
PR +F8%(Q3+VE)
3
2y Ul
(73 U 6.057
(F3) FR +F8»Q3
(¥0) U 5000
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‘Table 1B. Unit Values of Construction Input Linkages by Class
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081: PR 'Table 2B. Unit Values of Operational Input Linkages by Class
082: PR ' Project:

R82: PR +SFS2

084: PR “Unit of

P84: PR “Project

Q84: PR “Industry

R84: PR "Added

S84: PR "Excess

T84: PR "Fixed

U84: PR “Variable

V84: PR "Cost

W84: PR “Unit

085: PR "Measure

P85: PR “Price

Q85: PR "Margin

R85: PR “Profit

S$85: PR “Capacity

T85: PR “Cost

U8s5: PR “Cost

v85: PR “Factor

W85: PR “Benefit

086: PR "-------

P86: PR ~- --

Q86: PR “---

R86: PR "---

S86: PR “---

T86: PR ~---

us6: PR "---

V86: PR "---

W86: PR "---

083: PR +Ca8

p8s: (F2) U 150

Q88: (F3) U 0.03

R88: (F3) PR +P88"Q88

S88: U O

T88: (F3) U 0.3

uss: (F3) PR RIF(Q88>0,1-(Q88+T88),0)
ves: (F3) PR @RIF(S88,T88,0)
W88: (F3) PR +P88*(Q88+V88)
089: PR +C8S

P89: (F2) U 1

Q89: (F3) U 0.097

RE89: (F3) PR +P89*Q89

S89: (F0) U 5000

T88: (F3) U 0.12

Us8g: (F3) PR @IF(Q89>0,1-(Q89+T89),0)
Vveg: (F3) PR @IF(S89,T89,0)
W89: (F3) PR +P8I9*(Q89+V8Q)
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O0l41: PR 'Table 3B. Unit Values of Operational Output Linkages by Product
0142: PR Project:

R142: PR +S$FS2
0l44: PR “Unit of
Pl44: PR “Purchase
Ql44: PR “Average
R1l44: PR “Profit

Sl44: PR "Exesss

Tl44:; PR “Fixed

Ul44: PR “Variable
V144: PR “Cost

W1l44: PR “Unit

D145;: PR “Measure
P145: PR “Price

Q145: PR “Markup

R145: PR “Margin

S145: PR “Capacity
T145: PR “Cost

Ul%5: PR “Cost

V145: PR “Factor

W145: PR “Benefit
0146: PR "-=-----
P146: PR ~---

Ql46: FR ~---

R146: PR "---

S146: PR ~---

T146: PR ~-~-

Ul46: PR “---

V146: PR "---

W146: PR ~---

Cl48: PR +C148

P148: (F1) U 140

Ql48: (F3) U 0.04
R148: (F3) U 0.15
S148: (F0) U 3000
T148: (F3) U 0.3

Ul48: (F3) PR @IF(0148>0,1-(R148+T148).0)
V148: (F3) PR @IF(Sl&B,Tl&B,O)
W148: (F3) PR +P148*0148“(R148+V148)
0149: PR +C149

P149: (F1) U 98,5

Ql49: (F3) U 0.045
R149: (F3) U 0.14
§149: (F0) U 5000
T149: (F3) U 0.12

U149: (F3) PR @IF(QI&9>O,1-(R149+T149),0)
V149: (F3) PR @IF(5149,T149,0)
W149: (F3) PR +P149%Q149% (R149+V149)
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0206: PR ‘Table 4B, Earning Rates Before and After Training by Classification
0207: PR ' Project:

R207: PR +SFS2

0209: PR “Unit =

P209: PR “Project

R209: PR "Prior

T209: PR “Wage

U2C9: PR “Average

V209: PR “Years of

W209: PR “Training

M210: PR [W15} 'Function & Clasification
0210: PR “Man Yr.

P210: PR “Wage

R210: PR “Wage

T210: PR “Increase

U210: PR “Age

V210: PR "Benefit

W210: PR “Benefit

M211: PR [W15] ’'=-=-w----ecccnccnccaan
0211: PR “~-~---=-

P211: PR "---

R211: PR "---

T211: PR "---

u211: PR "---

V211: PR "---

W211: PR "---

M212: PR {W15] 'BUYING & RECEIVING:
M2i3: PR [W15] ' 1, Managerial
P213: (.0) U 48000

R213: (,0) U 38000

T213: (,0) PR +P213-R213

Uz213: U 40

V213: (,1) PR 65-1213

W213: (,0) PR +T213*V213

M214: PR (W15) * 2. Superviory
P214: (,0) U 36000

R214: (,0) U 25000

T214: (,0) PR +P214-R214

U214: U 38

V214: (,1) PR 65-U214

W214: (,0) PR +T214%V214
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0271: PR 'Table 5B. Unemployment and Underemployment Benefits by Classification
G272; PR ' Project:

R272; PR +5FS$2

0274 PR “Unit =

P274: PR “Project

Q274: PR “Unempl.

R274: PR “Unempl.

S274: PR “Underemp,

T274: PR “Exist,

U274: PR “Underemp.

W274: PR “Combined

M275: PR [W15) 'Function & Clasification
0275: PR "Man Mo.

P275: PR “Wage

Q275: PR “"Rate

R275: PR “Benefit

S275: PR “Rate

T275: PR "Wage

U275: PR "Benefit

W275: PR “Benefit

M276: PR [W15) *=-=----meemmmcmaeoooo.
0276: PR “==-----

P276: PR “---

Q276: PR "---

R276: PR “---

S276: PR “---

T276: PR ~---

U276: PR “---

W276: PR “---

M277: PR [W15) 'BUYING & RECEIVING:
M278: PR [W15] ' 1. Managerial
P278: (,1) U 4000

Q278: (F3) U 0.22

R278: (,1) PR +P2787Q278

$278: (F3) U 0.3

T278: (,1) U 3200

U278: (,1) PR +S278*(P278-T278)
W278: (,1) PR +R278+U278

M279: PR [W15) * 2, Superviory
P279: (,1) U 3000

Q279: (F3) U 0.15

R279: .,1) PR +P279*Q279

$278 (F3) U 0.23

T279: (,1) U 2700

Uz279: (,1) PR +S279%(P279-T279)
W279: (,1) PR +R279+U279

156



0336: 'Table 6B. Changes in Property Values Due to Venture
0337: Project:

R337: +$F52
0339: “Unit of

P339: “1st
Q339: “2nd
R339: “3rd
S$339: “4th
T339: "5th
U339: “6th
V339: “7th
W339: “8th

M340: (W15]) ‘Property & Clasification
0340: “Measure

P340: “Year

Q340: “Year

R340: “Year

§340: “Year

T340: “Year

U340: “Year

V340: “Year

W340: “Year

M341: [W15) '-w--emccccccccnccncaaa
0341: “-------

P341: "---

Q341: “---

R341: "---

S341: "T---

T341: "---

U3sl: t---

vasy: t---

W3kl: “---

M342: (W15) 'UNDEVELOPED LAND:
0342: +C342

M343: [W15) * 1. Adjoining Project
P343: (,0) U 150

Q343: (,0) U 150

R343: (,0) U 150

S343: (,0) U O

T343: (,0) U O

U3e3: (L0 U 0

V343: (,0) U O

W343: (,0) U O

M344: [W15] +A344
M345: [W15) +A3uS
M246: [W15) ' 4. Adjoining Roads

P346: (,0) U 250
Q346: (,0) U 250
R346: (,0) U 250
S5346: (,0) U O
T346: (,0) U O
U3s6: (,0) U 0
V346: (,0) U O
W346: (,0) U O
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0401: PR 'Table 7B. Unit Values of Environmental Impacts by Kind
0402: PR ' Project:

R402: PR +SFS2
0404: PR “Unit of
P404: PR "1st
Q404: PR “2nd
R404: PR “3rd
S404: PR “4th
T404: PR “5th
U404: PR “6th
V404: PR “7th
W404: PR “Remaining
0405: PR "Measure
P405: PR “Year
Q405: PR “Year
R405: PR “Year
S405; PR “Year
T405: PR “Year
U405: PR “Year
V405: PR “Year
W405: PR “Years
0406: PR "-------
P406: PR "~---
Q406: PR “---
R406: PR "---
S406: PR "~~~
T406: PR "---
U406: PR "---
V406: PR "---
W406: PR "---
0407: PR +C407
P408: (,0) U 100

Qu08: (,0) U 150
R408: (,0) U 150
5408: (,0) U 150
T408: (,0) U 150
U408: (,0) U 150
V408: (,0) U 150
W408: (,0) U 150
P409: (,0) U 40
Q409: (,0) U 60
R409: (,0) U 60
S409: (,0) U 60
T409: (,0) U 60
U409: (,0) U 60
V409: (,0) U 60
W409: (,0) U 60
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0471: 'Table 8B. Unit Values of Associated Inputs by Class
0472; Project:

R472: +5FS2

NL74; “Unit of

S474: © Average

M475: (W15) 'Type & Source of Cost
0475: “Measure

S475: “Value

MG76: [W1S5] f=-=-m=-emmmomoaooooo
0476: “-------

S476: ~(5000)

M&?7: [W15] ' INFRASTRUCTURE:

S477: “---
M478: {W15] ' 1. Roads & Streets
0478: +Cu78

S478: (,0) U 2000

M&479: [W15) * 2, Sewers & Drains
0479: +C479

S479: (,0) U 500

M&80: [W15) * 3, Utility Services
0480: +C480

S4B0: (,0) U 4«0

M&81: {W15) * 4, Communications
0481: +Cu81

S«81: (,0) U 10

M482: [W15) * 5. Information Base
0482: +Cu82

S482: U 25

M&83: [W15]) ' 6. Other

H4B3: [W3) +Bu83

0483: +Cu483

S483: U 15

S484; (,0) "-----

M486: [W15) 'PLANT FACILITIES:
tL87: [W15] ' 1, Plant Buildings
0487;: +Cu87

S487: (,0) U 3000

MULES: [W15] ' 2. Warehouses

04B8: +Cu88

SLEe: (,0) U 850

Me89: (W15) ' 3. Office Buildings
0489: +Cu89

S489: (,0) U 500

M&90: [W15] * 4, Mech. & Electrical

0430: +C490

S5430: (,0) U 200

H481: (W15]) * 5. Equipment
0481: +C491

S491: U 15

M&92: (W15} * 6. Other

N492: [WI) +B492

0482: +C432

S492: U 15

S493: (,0) *-----

M485: [W15] 'HON-RECURRING COSTS:
M&S6: [W1S] ' 1. Research & Dev.
0496: +CL96

S496: (,0) U 3

M&97: (W15} * 2. Legal & Acctg.

0497 +C497

S497: (,0) U &
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Number
1c
2C
3¢
4¢C
5C
6C
7C

8C

APPENDIX 1I

CELL FORMULAS FOR ASSOCIATED IMPACT WORKSHEETS

Linkage Benefits from Construction Inputs by Period
Linkage Benefits from Operational Inputs by Period .

Linkage Benefits from Operational Outputs by Period

Associated Benefits from Training Programs by Period .

Net Benefits through Employment Impacts by Period
Capital Gains Benefits by Period .
Net Environmental Benefits nf Venture by Period

Associated Capital Outlay and Cost by Period .
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AAl: PR 'Table 1C. Linkage Benefits from Construction Inputs by Period
AAZ2; PR ' Project:

AD2: PR +S§F52

AA4: PR ° Unit =

AB4: PR ' Linkage Benefits by Period:
AAS5: U ' Dollars

AB5: PR “lst

AC5: PR "“2nd

AD5: PR "3rd

AE5: PR "4th

AF5: PR ~5th

AGS5: PR “6th

AH5: PR "7th

AIS: PR “8th

AJS5: PR "Total

AA6: PR "~------

AB6: PR "-~-

AC6: PR "---

AD6: PR “---

AE6: PR ~--~-

AF6: PR *---

AG6: PR “---

AH6: PR ~---

Al6: PR "---

AJ6: PR "---

AB8: PR RIF($58>=D8,D8*SW8, (DB-$58)*SR8+558*SW8)
AC8: PR @IF(S5S8>=E8,E8*5W8, (EB-558)*SR8+558%5W8)
AD8: PR @IF(5S8>=FB8,FB8*SW8, (F8-558)*SR8+558%5W8)
AE8: PR BIF(S58>=G8,G8*SW8, (GB8-358)*SRE+S$S8*SW8)
AF8: PR @IF(SS8>=H8,HB"SWB, (HB-SS8)*SRI+558*SW8)
AG8: PR @QIF(558>=18,18*SW8, (I8-358)"%R8+558%SW8)
AH8: F.. BIF(558>=J8,J8%5W8, (J8~558)"SRB+$S8%SW8)
AI8: PR @IF(SS8>=K8,K8%SH8, (KB-S$S8)*SR8+SS8*SW8)
AJ8: PR BSUM(ABS8..AIS8)

ABS: PR @IF($S9>=D9,D9"SWG, (DI-$S9)*SRI+$S9*SWI)
ACQ9: PR QIF($59>=EQ9,E9*SWI, (E9-559)*SRO+$5978Wa)
ADS: PR @IF(SS9>=F93,F9%3W9, (F9-559)"5R9+$597SWY)
AES: PR BIF($59>=G9,G9*SWHY, (G9-559)*SRI+$59%8W9)
AFS: PR @IF(5S9>=H9,H9"SW9, (H9-559)*SR9+S$SI*SWI)
AGS: PR RIF(859>=I9,19%3W3, (I19-559)*SRI+$S9*SWI)
AHS9: PR BIF(SS9>=J9,J9"SWQ, (J9-$59)*SRI+S$SI"SWI)
AI9: PR @IF(559>=K9,K9"SWI, (K9-5$S9)*SRI+SSI*SWI)
AJ9: PR BSUM(AB9..AI9)

ABl4: (F1) PR "-----
ACl4: (F1) PR "==----
AD1l4: (F1) PR "-----
AEl4: (F1) PR "-----
AFlé4: (F1) PR "-----
AGl4: (F1) PR "=----
AHl4: (F1) PR "-----
All4: (F1) PR "=----
AJ14: (F1) PR "=-----
AB15: PR BSUM(ABS.,AB13)
AC15: PR @SUM(ACS..AC13)
AD15: PR @SUM(ADS..AD13)
AE15: PR @SUM(AES, .AE13)
AF15: PR @SUM(AFB..AF13)
AG15: PR @SUM(AGS8..AG13)
AH15: PR @SUM(AHB..AH13)
AIl5: PR @5UM(AIS8, .AIld)
AJ15: PR @SUM(AJS..AJ13)
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AAB1: PR 'Table 2C. Linkage Benefits from Operational Inputs by Period
AAB2: PR ' Project:

AD82: PR +SFS$2

AA84: PR © Unit =

AB84: PR ° Linkage Benefits by Period:

AFB4: PR °* Total Periods:

AHB84: PR +SKS83

AAB85: PR +S5SAASS

AB85: PR “1st

AC85: PR "2nd

AD85: PR “3rd

AE85: PR “4th

AF85: PR “5th

AG85: PR “6th

AH85: PR "7th

AI85: PR “8th On

AJ85: PR “Total

AA86: PR "~~-----

AB86: PR "---

AC86: PR “---

AD86: PR ~---

AE86: PR "---

AF86: PR "---

AG86: PR "---

AH86: PR ~---

AlIB6: FR "---

AJ86; PR ~---

AB88: (,0) PR @IF(SSBB>=DBB,DBB*SH88,(DBB'SSBB)*SRBB*SSBB‘SWBB)
AC88: (,0) PR @IF(SSBB>=E88,E88"SW88,(EBB'SSBB)*SR88+5588*SH88)
AD88: (,0) PR @IF(SSBB>=F88,F88*SW88,(FBB'SSBB)*SRSB*SSBB*SWBB)
AEB8: (,0) PR @IF(SSBB>=GBB,G86'SWBB,(GBB'SSBB)*SRBB*SSBB*SWBB)
AF88: (,0) PR GIF(SSBB>=H88,H88*SHBB,(HBB-SSBB)*SRBB+SSBB*SW88)
AGB8: (,0) PR @IF(SSBB>=IBB,IBB*SWBB,(IBB-SSBB)*SRBB+SSBB*SH88)
AHB8: (,0) FR @IF(SSBE>=J88,JBB*SHBB,(JBB'SSBB)”SRBB*SSBB*SWBB)
AI88: (,0) FR @IF(SSBS>=K68,KBB*SWBB,(KBB-SSBB)*SR88+SSBB*SH88)
AJ88: (,0) PR ASUM(ABBS. .Ali88)+(AI88* (SPERIODS2-7))

AB89: (,0) PR GIF(SSBQ>=DBQ,DBQ*SWBQ,(DBQ-SSBQ)"SRBQ*SSBQ*SHBQ)
AC88: (,0) PR @IF(5589>=E89,589*$W89,(EBQ-CSBQ)“$R89+SSBQ*SWBQ)
ADB9: (,0) FR @IF(SSBQ>=F89,F89*SWBQ,(FBQ'SSCQ)*$R89+8589*SH89)
AE89: (,0) FR @IF(3589>=GBQ,GBQ*SWBQ,(GBQ-SSBQ)"5R89+5589*SW69)
AF89: (,0) FR @IF(3589>=H89,H89*5W89,(HBQ'SSSQ)*SR89+5589*SH89)
AG89: (,0) FR @IF(SSSQ>=IBQ,IBQ*SHBQ.(189-5539)*SRBQ*SSSQ*SWSQ)
AHB9: (,0) PR @IF($589>=J89,J69*SW89,(JBQ'SSBQ)*SRBQ’SSBQ*SWBQ)
AIB9: (,0) PR @IF(SSBQ>=K69.K69*SW89,(KBQ'SSBQ)*$R89+SSBQ*SW69)
AJ89: (,0) PR BSUM(ABBS, AH89)+(AI89%(SPERIODS2-7))

AB94: (,0) PR "~----

AC94: (,0) PR "-----

ADS&4: (,0) PR "-----

AE94: (,0) PR "-----

AF94: (,0) PR "-----

AGS4: (,0) PR "-----

AHQ4: (,0) PR "-----

AlS4: (,0) PR "-----

AJI4: (,0) PR "s----

ABS95: (,0) PR @BSUM(ABBS..AB93)

AC95: (,0) PR BSUM(AC88..AC93)

AD95: (,0) PR @SUM(AD8S..AD93)

AES5: (,0) PR BSUM(AE88. AE93)

AF95: (,0) PR @SUM(AF88..AF93)

AG95: (,0) PR @SUM(AGBS..AG93)

AH95: (,0) PR @SUM(AHBS..AH93)

AIS5: (,0) PR @SUM(AI88..AI93)

AJS5: (,0) PR @SUM(AJ88,.AJ93)
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kAl41:
AAL4L2:

AD142:
AAl4G
AB144:
AFl44;
AHl44:
AAL4LS:
AB145:
AC145:
AD145:
AZ145;
AF145:
AG145:;
AH145:
AIl45;
AJ145;
AA146;
AB146:
ACl146:
AD146:
AE146:
AF146:
AGl46;
AH146:
AIl46:
AJ146:
AB148:
AC148:
AD148:
AE148:
AF148:
AG148:
AH148:
All48:
AJiu8:
AB149:
ACl149:
AD149;
AE149:
AF149;
AG1¢G:
AHl49;
AIl49:

AB154:
AC154:
AD154:;
AE154:
AF154:
AG154;
AH154:;
AIl54:
AJ154;
AB155:
AC155;
AD155:
AE155:
AF155:
AG155:
AH155:
AI155;
AJ155:

PR 'Table 3C. Linkage Benefits from Operational Outputs by Period

PR * Project:

PR +S5FS2

PR © Unit =

PR * Linkage Benefits by Period:

FR * Total Periods:

PR +5K$83

PR +5AASS

PR "1st

PR “2nd

FR "3rd

PR “4th

PR “5th

PR “6th

PR “7th

PR “8th On

PR “Total

PR "----=--~

PR "---

PR “---

PR “---

PR “---

PR "=--

PR “---

PR “---

PR “---

PR "---

(,0) PR BIF(SS5148>=D148,D148*SW148,(D148-55148)"SR148+55148%3W148)
(,0) PR BIF(S5148>=E148,E148%5W148, (E148-55148)*5R148+5S148%3W148)
(,0) PR @IF(S5S5148>=F148,F148%SW148, (F148-55148)75R148+55148%SW148)
(,0) PR BIF(S5148>=G148,G146"SW148, (G148-SS148)"SR148+5S5148%SW148)
(,0) PR @IF(S5148>=H148,H148"SW148,(H148-55148)*SR148+55148%5W148)
(,0) PR @IF(55148>=1148,1146%SW148,(1148-55148)%SR148+55148%SW148)
(,0) PR @IF(S$5148>=J148,J143%5W148, (J148-55148)*SR148+5S5148%5W148)
(,0) PR @IF(SS5148>=K148,K148%5W148, (K148-55148)*3R148+SS14845H148)
(,0) R @SUM(AB148. . AH148)+(AI148*(SPERIODS3-7))

(,0) PR @IF($5149>=D149,D149%SW149,(D149-55149)*SR149+5S5149%3W149)
(,0) PR BIF(SS149>=E149,E149%SW149, (E149-55149)%*SR149+55149%5W149)
(,0) PR BIF(55149>=F149,F149*SW149, (F149-55149)*SR149+55149%SW149)
(,0) PR BIF(55149>=G149,G149%SW149, (G149-55149)*SR149+5S149%3W149)
(,0) PR @IF(55149>=H149 H14975W149, (H149-5514Q)%SR149+55149%5W149)
(,0) PR 2IF($5149>=1149,1143"SW149, (1149-55149)*5R149+S5S149%SW149)
(,0) PR (77{55149>=J149,J149*SW149, (J149-55149)*SR149+55149"5W149)
(,0) PR @IF(SS149>=K149,K149"SW149, (K149-5514Y)*SR149+$5149%SW149)
(,0) PR "-----

(,0Y PR "=~=--

(,0) PR "----~

(,0) PR "====~

(,0) PR "==-~-

(,0) PR "=-==--~

(.0) PR "-----

(,0) PR "===--~-

(,0) PR "-=----

(,0) PR @SUM(AB148,.AB153)

(,0) PR @SIT4(AC148. .AC153)

(,0) PR @SUr(AD148..AD153)

(,0) PR BSUM(AEL148. . AE153)

(,0) PR @BSUM(AF148, AF153)

(,0) PR @SUM(AG148..AG153)

(,0) PR @SUM(AH148. AH153)

(,0) PR @SUM(AT148, AI153)

(,0) PR B5UM(AJ148.,.AJ153)
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AA206: PR ‘Table 4C. Associated Berafits from Training Programs by Period
AA207: PR ' Project:
AD207: PR +5FS2

AA209: PR ~ Unit =

AB209: PR ' Training Benefits by Period:
AF209: PR ° Total Periods:
AH209: PR +SKS83

AJ209: PR “Total

AA210: PR +SAASS

AB210: PR "1st

AC?10: PR "2nd

AD210: PR "3rd

AE210: PR “4th

AF210: PR "5th

AG210: PR “6th

AH210: PR “7th

AI210: PR "8th On

AJ210: PR ~(000)

AA211: PR "-------

AB211: PR "---

AC211; PR “---

AD211: PR "---

AE211: PR "---

AF211: PR "---

AG211: PR "---

AH211: PR "---

AI211: PR "---

AJ211: PR "---

AB213: (,0) PR O

AC213: (,0) PR +D213#ST213

AD213: (,0) PR +AC213+(E213%S5T213)
AE213: (,0) PR +AD213+(F213%S5T213)
AF213: (,0) PR +AE213+(G213%$T213)
AG213: (,0) PR +AF213+(H213*$T213)
AH213: (,0) PR +AG213+(I1213"8T213)
AI213: (,0) PR +AH213+(J213*%ST213)
AJ213: (,0) PR (@SUM(AB213. . AH213)+(ATI213*(SV213-6)))/1000
AB214: (,0) FR O

AC214: (,0) PR +D214*5T214

AD214: (,0) PR +AC214+(E2147ST214)
AE214: (,0) PR +AD214+(F214*ST214)
AF214: (,0) PR +AE214+(G214%ST214)
AG214: (,0) PR +AF214+(H214"%S5T214)
AH214: (,0) PR +AG214+(I214%ST214)
Al214: (,0) PR +AH214+(J214*ST214)
AJ214: (,0) PR (GSUM(AB214, AH214)+(AI214%(SV214-6)))/1000
AB219: (,0) PR "-----

AC219: (,0) PR "=-==-~

AD218: (,0) PR "-----

AE2 3: (,0) PR "-----

AF218: (,0) PR "=----

AG219: (,0) PR "--=---

AH219: (,0) PR "-----

Al219: (,0) PR "-----

AJ219: (,0) FR "===--

AB220: (,0) PR @SUM(AB213..AB218)
AC220: (,0) PR @SUM(AC213..AC218)
AD220: (,0) PR @SUM(AD213..AD218)
AE220: (,0) PR @SUM(AE213..AE218)
AF220: (,0) PR @SUM(AF213,.AF218)
AG220: (,0) PR @SUM(AG213..AG218)
AH220: (,0) PR @SUM(AH213..AH218)
Al220: (,0) PR @SUM(AIZ12..AI218)
AJ220: (,0) PR @SUM(AJ213..AJ218)
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AA271: PR 'Table 5C. Net Benefits through Employment Impacts by Period
AA272: PR Project:

AD272: PR +S$FS2
AAZ274: PR © Unit =

AB274: PR Employment Benefits by Period:
AF274: PR Total Periods:
AH274: PR +SK$83

AA275: PR +SAASS

AB275: PR "1st

AC275: PR "2nd

AD275: PR "3rd

AE275: PR “4th

AF275: PR "5th

AG275: PR “6th

All275: PR “7th

AI275: PR “8th On

AJ275: PR “Total

AA276: PR "-=-~---

AB276: PR "---

AC276: PR "---

AD276: PR "~~~

AE276: PR "---

AF276: PR "--~

aG276: PR "---

AH276: PR "---

AlI276: PR "---

AJ276: PR "---

AB278: (,0) PR +D278+5W278

AC278: (,0) PR +E278#5W278

AD278: (,0) PR +F278*5W278

AE278: (,0) PR +G278%SW278

AF278: (,0) PR +H278"%5W278

AG278: (,0) PR +1278*5W278

AH278: (,0) PR +J278%3W278

AI278: (,0) PR +K2787SW278

AJ278: (,0) PR @SUM(ABZ?S..AH278)+(AI27B“($PERIODSS'7))
AB279: (,0) PR +D279%8W279

AC279: (,0) PR +E279%$W279

AD279: (,0) PR +F279%5W279

AE279: (,0) PR +G2797SW279

AF279: (,0) PR +H279%SW279

AG279: (,0) PR +1279%$W279

AH279: (,0) PR +J279"%5W279

AI279: (,0) PR +K279%$W279

AJ279: (,0) PR @SUM(ABZ?Q..AH279)+(AIZ79"(SPERIODSS-7))
AB284: (,0) PR "-----

AC284: (,0) PR "-~---

AD284: (,0) PR "-----

AE284: (,0) PR "=-----

AF284: (,0) PR "-----

AG2B4: (,0) PR "-----

Ali284: (,0) PR "-----

AI284; (,0) PR "- ---

AJ284: (,0) PR "-----

AB285: (,0) PR @SUM(AB278..AB283)
AC285: (,0) PR @SUM(AC278..AC283)
AD285: (,0) PR @SUM(AD278..AD283)
AE285: (,0) PR @SUM(AE278. . AE283)
AF285: (,0) PR @BSUM(AF278.,AF283)
AG285: (,0) PR @SUM(AG278..AG283)
AH285: (,0) PR @SUM(AH278..AH283)
AI285: (,0) PR @SUM(AI278..AI283)
AJ285: (F0) PR @SUM(AJ278..AJ283)
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AB336:
AA337:

AD337:
AA339:
AAJLOD:
AB340:
AC340:
AD340:
AEJ4O:
AF340:
AGJ40:
AH340:
Al340:
AJ340:
AAJ4Y:
AB341:
AC341:
AD341:
AEJ41;
AF341:
AG341:
AH3GY:
Al34l:
AJ34l:
AB343:
ACJ343:
AD343
AZ343:
AF343:
AGJ43:
AH3LT:
Al343:
AJ34W3:
ABILG
AC344:
AD3uG:
AE3u4;
AF34L
AGRLu
AHIGG
Al2GG,
AJ3as:
AEJ49:
AC349:
AD349;
AE349:
AFJ49:
AG343:
AHl49:
Al349:
AJ349:
AB350:
AC350:
AD3S0:
AE35G:
AF350:
AG350:
AH350:
AI350:
AJ350:

PR
PR

PR

PR ~©

PR
PR
PR
PR
PR
PR
PR
PR
PR
FR
PR
PR
PR
PR
PR
PR
PR
PR
PR
PR

'Tabl

+5FS2
Uni
+5AAS
“lst
“2nd
“3rd
“4th
“Sth
“6th
“7th
~8th

(,0) PR
(,0) PR
(,0) ER
(,0) PR
(,0) FR
(,0) FR
(,0) PR
(.0) PR
(,0) FR
(,0) PR
(,0) FR

(FO)
(F0)
(F0)
(FQ)
(,0)
(,0)
.0
(,0)
(,0)
(,0)
(,0)
(,0) ER ’

ol

e B~ SR e B s 5

oy oty oy

™Mo
QU oat

sl
x

(,0) FR

(,0) ER
(,0) PR *
(,0) PR "

(,0) PR
(,0) FR
(,0) PR
(,0) PR
(.D) ‘n
(,0) PR
(,0) PR
(,0) PR
(,0) FR

e 6C Capital Gains Benefits by Period
Project:

t =
5

+D343*SP343

(E343%5P343)+(D343%5Q343)

(F34345P343)+(E343%5Q343)+(D343%SR343)

(G343*G5P343)+(F343*5Q343)+(E343%SR343)+(D343+%55343)
(H343*S5P343)+(G343%5Q343)+(F343*SR343)+(E34348S343)+(D343%$T343)
(IJLJ"SPJAJ)+(H343“50343)*(GJLJ"SRJLJ)*(FJ#J"SSJAJ)+(E343"ST343)+(0343”SU343)
(J343*SP343)+(IJL3"50343)+(H343“5R343)+(6343”35343)*(FJLJ'STJ‘J)+(5343"SU343)+(0343*$V343)
(KJLJ"SFJAJ)*(JJhJ*SQJLJ)+(1343“5R3L3)+(H343"55343)+(6343"$T343)*(FJ‘J”SUJLJ)+(E343'$V343)+(0343*H343)
(KJLJ“SQJAJ)+(J343”SR343)*(1343*55343)*(HJAJ“STJLJ)+(GJL3"SU343)+(F343"$V3L3)+(5343*$w343)

+D344*5PI44

(E344%GP344)+(D344*Qa4k)

(FIL4?SPILL )+ (E3LLnEQ3LL)+(DILL*GRILL)

(GIULnSP244L )+ (F344"5Q344 )+ (E3LLPSRILL)+(D344"S5SI44)

(HZw4*SP304 )+(G344"$QJLL)+(F344“5R344)+(EJLL"SSJAL)+(DJLL"ST344)
(IJLL“SPJLL)*(HJAL"SQJAL)f(GJAL“SRJAL)+(F3LL“SSJAL)+(EJAL'ST34L)+(DJAL"SU34&)
(JJAL"SPJAA)f(1344”30344)*(HJAL”SRJAL)*(GJLL"SSJAL)+(F344"ST344)+(E344”SU344)+(0344*$V344)
(KJLL"SPJLA)*(JJLA“SQJAL)+(I34L"$R344)+(5344“55344)+(6344“$T34L)+(F344“SU344)*(EJLA"SVJAL)+(0344*H344)
(K3L4"80344)+(J34L"5R344)+(1344“$SJAL)"H344“$T344)+(G3L4"SU344)*(FJAL"SVJLL)+(E344“$w344)

@SUM(AB343. ,AB34S8)
@SWMM(ACIL3 . ,AC348)
ASUM(AD343. .AD348)
BSUM(AEJ343. LAE348)
8SUM(AF343., (AF2%.8)
€SUWM(AG343. . AG343)
@SUM(AH3%3. .AH348)
BSUM(AI343. ,AI348)
@SUM(AJ343, .AJ348)
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AALOL:
AALO2:

AD402:
AALOG :
AE404:
AGLDG ;
AI404:
AJL04

Y405:

AALOS:
AB4OS:
AC405:
AD40S5:
AE4LOS5:
AF405:
AG405:
AH40S5:
AI405:
AJ4LOS5:

Y406:

AALOG:
AB406:
AC406:
AD406;
AE4L06:
AF406:
AG4L06:
AH4LON:
Al406:
AJ4lb:

Y407:
Y408:

AB408:
AC408:
AD408:
AE408:
AF408:
AG408:
AH4L08:
A1408:
© AJ4L08:

Y409:

AB409:
AC409:
AD4OI:
AE409:
AF409:
AG409:
AH408:
AlI4L09:
AJ409;

AB415:
AC415;
AD415:
AE415:
AF415:
AG415:
AH415:
AT415:
AJ415:

‘Table 7C. Net Environmental Benefits of Venture by Period

+SFS2

u

Project:

Unit =

Total Periods:

+5K$83
‘Remaining
“Total

[W13]

‘Benefit Type & Source

+SAASS

“ist
~2nd
“3rd
“4th
“5th

“6th

“7th

“Years

[W13)
{W13]
(,0)
(.0
(,0)
(,0)
(,0)
(,0)
(,0)
(,0)
(. 1)
[W13)
(,0)
(,0)
(,0)
(,0)
(,0)
(,0)
(,0)
(,0)
G

(,0)
(,0)
(,0)
(,0)
(,0)
(,0)
(,0)
0
(1)

'HEALTH & SAFETY:

' 1. Adult Health

+D408*SP4L08

(ELO&“SPAOB)+(DAOB"SQAO&)

(F40€*SP40B)+(E408%5Q408)+(D408*SR408)

(GAOB*SPAOB)+(FAO&"SQLOB)+(EkOB“SR#OB)+(0408"$S408)
(HAOB"SPAOB)+(6408"50408)+(FAOS“SRAOB)+(E408“85408)+(0408“ST408)
(ILO&"SPLO&)+(HaOB“SQAOB)+(GAOB“SRAOB)+(F408"SS408)+(EAOB*$T408)+(0408*$U408)
(JhOB"SP&OB)+(I408"SQ408)+(H408“3R408)+(6408“85408)+(FLOS*ST&OB)+(5408*$U408)+(DAOS*SV&U&}
(KAOS“SPAOB)+(J408“SQ&08)+(1408“5R408)+(HLOB“SSAOB)+(GAOB*STAOB)+(F408“$U408)+(E408*8V408)+(DAOB*H408)
(GSUM(AB4OB. . AH40B)+A1408#% (SPERIODS?-7))/1000

' 2. Child Health

+D409*SP409

(E409"5P409)+(D409"5Q409)

(F409*5P409)+(E409%5Q409)+ (D4OI*SR409)

(G;&Q"SPQOQ)+(F409"50409)+(E409*$R409)+(DAOQ“GSAOQ)
(HAOQ“SP&OQ)+(G&OQ“SQAOQ)+(F409"$R409)+(E409"55409)+(D409*ST409)
(1409"$P409)+(H409"50409)+(G409“$R409)+(F409"85409)+(5409*ST409)+(0409'$U409)
(J409“SP409)+(1409"50409)+(H409"$R409)+(GLOQ"SSAOQ)+(F409*ST409)+(EAOQ“SU409)+(DAOQWSV409)
(KLOQ"SPAOQ)+(J409"50409)+(I409“SR409)+(H409*$SAOQ)+(GAOQWSTAOQ)+(F409*SU409)+(E409*SV409)+(D409*H409)
(@SUM(AB-09, L AH409)+AI409*(SPERIODS7-7))/1000

ASUM(AB408B. .AB413)
85'IM(AC408..AC413)
@SUM(AD408. .AD%.13)
BSUM(AE4D8. .£2413)
@SUM(AF408. ,AF413)
@SUM(AG408. .AG413)
9SUM(AH408..AH412)
@SUM(AT408, . AI413)
@SUM(AJL08 ,AJ413)
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http:SUM(AB..fg

AA471: PR 'Table 8C. Associated Capital Outlay and Cost by Period (000s)
AAL72: PR ' Project:

AD472: PR +SFS2

AALT74: PR ' Unit =

AE474: PR ! Total Periods;:
AG474; PR +SKS83

AI474: PR 'Remaining

AAL75: PR +SAASS

AB475: PR "1st

AC475: PR “2nd

AD475: PR “3rd

AE475: PR "4th

AF&475: PR "5th

AG475: PR "“6th

AH475: PR “7th

AI475: PR “Years

AJ475: PR "Total

AA4T6: PR “-mmemee

AB476: PR "~~~

AC476: PR ~---

AD476: PR "---

AE476: PR ~---

AF476: FR "---

AG476: PR ~---

AH476: PR ~---

AI476: PR "---

AJ476: PR "---

AB478: (,0) PR +D478%85478

AC478: (,0) PR +E478%$S478

AD478: (,0) PR +F478*85478

AE478;: (,0) PR +G478%85478

AF478: (,0) PR +11478%85478

AG478: (,0) PR +I1478%55478

AH478: (,0) PR +J478+%85478

AI478: (,0) PR +K478%$5478

AJ478: (,0) PR (@SUM(AALT78. .AH478)+A14 78" (SPERIODS8-7))
AB479; (,0) PR +D479%S5479

AC479: (,0) PR +E479%85479

AD479: (,0) PR +F479%55479

AE479: (,0) PR +G479785479

AF479: (,0) PR +H479%8S479

AG479: (,0) PR +I1479%S5479

AH479: (,U0) PR +J479%85479

AI479: (,0) PR +K479%SS479

AJ479: (,0) PR (@SUM(AAL79. .AH479)+A14T79%(SPERIODSE-7))
AB484: (,0) PR "-----

AC4B4: (,0) PR "-----

AD484: (,0) PR "-----

AE484: (,0) PR "-----

AF484; (,0) PR "-----

AG484: (,0) PR "-----

AH484: (,0) PR "-=----

Al4B4: (,0) PR “~----

AJ4B4: (,1) PR "-=---

AB485: (,0) PR @SUM(AB478, .AB483)
AC4B85: (,0) PR @SUM(AC478..AC483)
AD485: (,0) PR @SUM(AD478..AD483)
AE485: (,0) YR @SUM(AE478. ,AE483)
AF485: (,0) PR @SUM(AF478. .AF483)
AG485: (,0) PR @SUM(AG478, .AG483)
AH4B5: (,0) PR @SUM(AH478..AH4B83)
AI485: (,0) PR @CUM(AI478..AI483)
AJ485: (Fu) PR @SUM(AJ478..AJ483)
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Number
9A

9B

APPENDIX III

CELL FORMULAS FOR CASHFLOW OF ECONOMIC IMPACTS

Projected Cash Flow of Associated Benefits and Costs .

Projected Cash Flow of Associated Benefits and Costs (Cont.)
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AM1: 'Table 9, Projected Cash Flow of Associated Benefits and Costs
AM2; Project:

AP2: +SFS2
AM4: "Site and
AN4: ' Plant

AO4: "Average

AP4; ' Other

AQ4: “Employ.

AR4: "Training
AS4: "Construct
AT4: * Input

AKS5: [W3) ' Period
AM5; "Bldings

AN5: "Equip.

AO5: "Invntry

AP5: "Wrk Cap

AQ5: "Benefit

ARS5: "Benefit

AS5: "Linkage

AT5: "Linkage

AKB: [W3] ' ~------
AM6: "--------
ANG: "------

AOB6: "-------

APB: "-=-----

AQB: "-------

ARG: "e-=-----

ASB: "-------

AT6: "=------

AMB: "Output

ANB: "Capital

AOB: ' Other

AF8: "Capital

AQ8: " Annual

AM9: "Linkage

AN9: * Gains

A09: "Benefit

AP9; "Qutlay

AQY9: "Evpense
AM10: ' -------
AN10: "=------
A010: "-~=-----<
AP10; "--=----
AQ10: "-------
AK12: U (W3] 0
AL12: U [WS5] 1892
AM12: U 147000
AN12: U 72000
AOl12: U O

AP12: U O

AQ12: (FO) +JABS2B85+SABS294+SABS303+5ABS312+SABS321~5ABS330
AR12: +SABS265
AS12: (FO0) +SABS15+SABS20+SABS35+SABS48+SABS56+SARS65+S5ABS71
AT12: (F0) +SABSSS+SAB104+SABS113+S5A35121+SABS130+5ABS136

AK2Z: U (W3] 10

AL22: U [W5] 2002

AM22: U 0

AN22: U 72000

A022: U O

AP22: U 0

AQ22: (F0) @IF(SPERIODSB>=$L11,+$AI$285+$AISZQ&+$AI$303+SAI$312+$AI$321'$AI$330,0)
AR22: @IF(SPERIODS3>=SL11,+SAI$265,0)
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AK63: [W3] +AK12

AL63: [W5]) +AL12

AM63: (F0) +SABS200

ANB3: +SABS395 i

AOB3: +SAB$415+SAB$424+$ABSAJ3+SAB$442+$AB$451+$AB$460
AP63: (GABS4B5+SABS494+SABSS503)%1000

AQ63: (SABSS12+SABS521+5ABS530)*1000

AK64: [W3] +AK13

ALB4: [W5) +AL13

AMB4: (F0) +SACS200

ANBAH: +SACS395

AQ64 : +$AC$415+SACSLZA+$ACSA33+SAC$4A2+$AC$451+SAC$460
APB4: (SACS4B5+SACS4LI4+SACSS03)*1000

AQB4: (SACSS512+SACSS521+SACSS30)*1000

AK65: [W3) +AK14

ALB5: [W5) +AL14

AM65: (F0) +SADS20n

AN65: +SADS395

AO65: +SADSLIS*SAD8424+SAD3433*SAD$4AZ+SADS&51+$ADS&60
AP65: (SADS435+SADS494+SADSS503)*1000

AQ65: (SADSS512+SADS521+$SADS530)*1000

AK66: [W3) +AK15

AL66: {W5) +AL15

AMB6: (FO0) +SAES200

ANG6: +SAES395

AOG6 : +SAES#15+SAESAZ&+SAESA33+SAES&&2+$AES&51+$AE$&60
AP66: (SAES4B5+SAES4LO4+SAESS03)%1000

AQ66: (SAES512+SAESS521+SAESS530)*%1000

AK67: [W3] +AK16

AL67: [W5] +AL16

AM67: (F0) +SAFS200

ANB7: +SAFS395

AO67: +$AF$415+SAF$#24+$AFSA33+SAF$4k2+SAFSk51+SAF$k60
AP67: (SAFS4B5+SAFS494+SAFS503)%1000

AQ67: (SAFSS512+SAFS521+SAFS530)*1000

AKEB: (W3] +AK17

ALG8: [WS) +AL17

AM68: (F0) +SAGS200

ANGB: +SAGS395

AO68: +SAGS¢15*8AGS#24+SAGSA33+SAGSL42+SAGS&51+SAGS&60
APB8: (SAGS485+5AGS4I4+5AGS503)%1000

AQS58: (SAGSS512+SAGSS521+5AGS530)*1000

AK69: (W3] +AK18

AL6Y: [W5) +AL18

AMBS: (F0) +SAHS200

ANB9: +SAHS39S

A069: +SAH8415+$AH$424+SAHS&33+SAH$4&2+$AHS&51+$AH$&60
AP69: (SAHS4B5+SAHS494+5AHS503)*1000

AQ69: (SAHS512+5AHS521+5AHS530)%1000

AK70: [W3] +AK19

AL70: [W5) +AL19

AM70: (FO) +5AIS200

AN70: +SAIS395

AO070: +$A18415+$AI$424+SAIS&33+SAI$442+$AISA51+$AIS&50
AP70: (SAIS4BS5+SAIS494+SAISS03)%1000

AQ70: (SAISS512+SAIS521+SAIS530)*1000

AK73: [W3]) +AK22

AL73: [WS5] +AL22

AM73: (F0) @IF(SPERIODSJ>=SL11,+SAI$200,0)

AN73: 0

AOQ73: @IF(SPERIODSJ>=SL11,+SA13415+$AI$&2&+$AI$433+SAISHQZ+SAIS451+SAI$450,0)
AP73: 0

AQ73: @IF(SPERIOD53>=SL11.(SAIS512+SAIS521+SAISS30)”1000,0)
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