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I’ SUMMARY

Procedures for using a cash flow analysis
(CFA) computer program to analyze turnkey
and incremental investment opportunities in
wood products manufacturing processes are
illustrated using two hypothetical examples.
The CFA program is designed to compute the
after-tax time value of investment cash flows In
terms of present value of investment, internal
or composite rate-of-return, total unit cost of
production, and maximum investment that can
be made to yield a pre-specified rate-of-
return. The analytic procedures and CFA corn-
puter program presented by this paper should
aid the wood products Industry and the
research economist in structuring and ex-
pediting analyses of investment opportunities
to final phases of consideration.

GLOSSARY

ADR, Federal Class Life Asset Depreciation
Range

CFA, Cash Flow Analysis
CPA, Composite ROR
PV1, Present value of Investment
IRA , Internal rate-of-return
ROR, Rate of return on Investment
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A j
INTRODUCT ANALYSIS OF INVESTMENT

CASH FLOW
“What will be the rate of return on a

proposed Investment?” “How does the value of Investment cash flow analysis is a
the proposed Investment compare to alter- technique that can be used to generate many
native investment opportunities?’ “How much types of time-valued economic criteria.
will the total product cost per unit of out- However, the conventional measures of cash
put—Including taxes and profits?”. “How much flow values, such as Internal-rate-of-return
money can be invested and still obtain a (IRA) and present-value-of-investment (PVI),
minimally attractive rate of return?” are also the most controversial areas of

These are four typical questions economIc interpretation (l,3,6,11).W Truly
repeatedly asked by wood products manufac- comparable investment opportunities will
turers who are evaluating investment oppor- reflect Identical functional feasibIlItIes,
tunitles In turnkey new facilIties or in economic lives, risk3, and financial re-
modifications or additions to existing facilities. quirements whereby economic criteria can be

The difficult, time-consuming evaluation Indisputably used as yardsticks of relatIve
of Investment opportunities begins long before feasibility. These conditions may be frequently
reliable cost estimates and final forecasts are assumed, but they seldom exist.
completed. Preliminary analyses may be used investment opportunities, by their very
solely to explore economic possibilities of new nature, are speculations typically differen-
processes or products. Preliminary analyses tlated by amounts and tenures of investments
may also be used to help establish a target In- and amounts and timing of operating costs
vestment cost for architectural-engineering and revenues. Consequently, investment cash
purposes. Even after acceptable cost as- flow analyses do not necessarily provide corn-
tlmates and forecasts are developed, a parative investment criteria. Analytical
number of manufacturing-marketing strategy methods usually must be adopted to provide
combinations may need to be assessed before an acceptable degree of standardization to be
a final combination is found. comparable (1,5,9,10,13). For this reason , the

The purpose of this paper is to present a CFA program In this Paper was written so that
set of analytical procedures for a computer standardized time, Invegtment, and rate-of-
Cash Flow Analysis (CM) program that can return values could be used for investment
help structure and expedite analysis of invest- evaluations.
ment opportunities to final phases. Procedures for using standardized

1/ Maintained at Madison, Wis., in cooperation with the 2/ Underlined numbers in par.nthss. rail , to literature
— UniversIty at Wisconsin. — cited at the end at paper.
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I
specified Is the same as the ROR that could be
realized from alternative investments with
similar risk ~opportunity coat of money
capital), the PV1 may be used as a basis for
comparIng projects evaluated through CFA

methods of CFA investment evaluation will be analysis to alternative Investment oppor-
tunitIes (1,3,5,13).illustrated by two hypothetical examples. A

sawmill investment venture Is the first exam- The CFA program calculates two types of
ROR criteria: internal ROR (IRR) and com-pie. This example could have included a

computer-sawing control system as part of in- posite ROR (CAR). The IRA is the particular
vestment strategy. The additIonal investment rate of interest recluired to discount the stream

of annual net cash flows to a present value ofrequired to install the computer-sawing con-
trol system Is used, Instead, for a second ex- zero (1,3,5, 13):

ample to Illustrate the concept and the uses of
an analysis of Incremental Investment. annual net cash flow)

C A S H  FLOW A N A L Y S I S  � (1 + lRR)~
PROGRAM

where
The CFA program is written in Fortran IV n Is the number of time pbrlods con-

for use on Univac 1108 and 1110 systems. (The sidered:
CFA program listing Is available from the I, a given time period.
author.) Minor modifications may be needed to The second type of ROR calculated is CAR
adapt Its use to other systems. The program Is that expresses the ROR to equity capital in-
written for analyzing conventional manufac- vested at inItiatIon of a project. The CRA is
turing investments for periods from 2 to 20 referred to as a “composite” ROR because it is
years. Outputs of the program are formulated computed In conjunction with the rate of In-
to provide a one- or two-page summary of terest specified for monies borrowed and the
cash flows and computational results that may rate of Interest specified for reinvested cash
be used for economic assessments. A two- surpluses (table 3). The CAR Is the compound
page summary will be prkited only when the rate of interest required to yield a future value
analysis time frame exceeds 10 years. from the equity investment equal to the ending

For brevity, the CFA program does not list value of an investment project:
all input data in output formats. Procedures for
preparing and entering data into the program (Original equity) x (1 + CRR) ~=ending equity
and for analyzing results wiii be explained where
following the CFA Data-Coding Record of data n is the number of time periods con-
inputs (tables 1 and 2) and printed CFA sidered.
program outputs. The lowest value that the CFA program

The CFA program is designed to compute will compute for either the 1RR or the CRR is
after-tax-time value of investment capital, -0.999. For Complex investment projects with
operating costs, and ~evenue cash flows by more than one ROR, the CFA program corn-
four principal Investment criteria: (1) Present putes only the BOA closest to the discount rate
value of investment; (2) rate of return on in- used.
vestment (AOR); (3) total unit Cost(s) of The total unit cost of production is
production, lncludtng taxes that ~rofIt; and (4) the unit price(s) computed which yield an
maximum Investment(s) and can be made to after-tax profit consistent with either an 1RR
obtain a minimally attractive rate of return, or a CAR equal to the discount rate entered

The PV1 depends on the discount rate into the CFA analysis ~~~~ The break-even
entered in the CFA program, that is, PV1 is the price(s) Indicate(s) the price(s) at whichnet present worth of the s1ream of annual net products must be sold to generate reven uescash flows discounted by the discount rate
entered into the ana’ysIs. if the discount rate requirec to cover all costs, including taxes

,2
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_____ paid within 10 days of the invoice date.
consequently, a factor of 0.0700 Ii used. Bad

_____ 
debt losses and the pouibillty of foregone 2-
percent cash discounts were not considered.

Working capital —working capital
depreciation, and profits prescribed by the requirements are part of investment require-
discount rate specified (table 4). ment of every manufacturing v~~ture. In the

The maximum Investment(s) that can be strictest accounting sense, Investments are
made to obtain a prescribed ROR Is again a monies r.qulred to establish physical and
price-volume-cost break-even calculation monetary capital resources for future produc-
U4014). In the CFA program, total investment tion of revenues (V. Raw material and
is defined as the sum of the investment re- operating costs tied up in unsold goods-in-
quirements for facilities and working capital. process, finished products inventories, and
To obtain the break-even investment(s), accounts receivable typically represent invest-
overhead, depreciation, Investment tax credit ment working capital requirements of a
and equity, data are adjusted to correspond to manufacturing enterprise.
facilities costs as fixed percentages (table 5). Example 1: About 15 days of each 250

da)s of annual production are assumed to
represent a typical Inventory of unsold

PROCEDURES FOR materials and products. Therefore , working
PREPARING CFA DATA INPUTS capital requirements are entered into the CFA

analysis as 0.0600, I.e., 15/250 0.0600.
Because working capital requirements

The date-coding record of the cash flow are essentially a beginning-of-year investment
analysis and sequential run data are explained requirement, the CFA program compute5
as in example 1 (tables 1 and 2). workIng capital requirements as year-ending

values for the year preceding the period ofCARD TYPE 1: Title card. First card only, requirements. In this manner, the first-yearcolumns 2 through 
~~ working capital requirement Is computed asThe first CFA data card Is used to provide year 0 investment requirement, then continuesan Identifying title for each analysis. Any numerically through each year of a project’scharacters may be used. life.

CARD TYPE 2: Data and program control card. Tax rate —Because income taxes
Second card only. typically take about 50 percent of taxable cor-

Type 2 card Is used to enter two types of porate income it might seem that Investment
CFA data: (1) Costs and Investment estimating analyses would not have to consider such a
factors that can be assumed to remaIn cons~ prima fad e constant. In short, taxes are Impor-
tant over the perIod of the CFA analysis: and tant if two projects have equal PVI’s or ROR’s
(2) control codes that will be used by the CFA or both on a before-tax basis but not on an
program to select the type of analysIs to be run after-tax basis. This situation may occur often
and specify the number of output copies to be because of the impact of Income taxes on (1)
printed, amounts of cash flows, and (2) timIng of cash

Selling expense —The factor used flows. Income taxes (revenue sharIng) are a
for estimating selling expense should repre- real cost of manufacturing. As In all areas of
sent the ratio of sales cost to gross sales ex- cost estimating for cash flow analysis, the most
pected to remain constant over the lIfe of an in- serious errors are likely In omission of cost
vestment. The factor used may account for factors rather than in errors of well-considered
selling costs such as selling and promotional estimates.
discount cost, bad debts, and others. Example 1: The project ’s taxable income

Example 1: The selling expense for the is assumed subject to a 48-percen t Federal tax
sawmilllng venture Is expected to include the rate and a 6-percent state tax rate. The effec-
traditional functional 5-percent selling live Federal and state tax rate calculated and
allowance plus a 2-percent cash discount on used for the CFA analysis is 0.5112, i.e., 0.4800
the invoiced amount, less transportation cost if + 0.0600 - (0.4800 x 0.0600) = 0.5112.
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Modifications, additions, or repairs that might
increase the useful lit e of a facility or Increase

P productive capacities are new Investment
costs (g,) .

I To compute investment analyses In theDiscount rate —As mentioned, the context of standarized time frames, each
discount rate entered into the CM anayisla will analysis should use a standard number , up to
determine the PV1 and the a nount of profit to 20, for the years considered. This standariza-
be Included in any break-even analysis. This tlon procedure can be used if computing either
discount rate may be used to represent oppor- an IRR or a CRR. Using this analytic method
tunity cost and to establish a basis for corn- will als9 require that a blank type 3 data card
paring the PVI of one project with that of one or be added for each year beyond a project’s ter-
more alternative projects with similar risk (

~~ - mlnal year for each of the remaining years ir~5,13). if the risk of a project is considered the standarized time frame. The CFA program
different from alternative Investment oppOr- will use the discount rate specified to compute
tunlties, an appropriate Increase or decrease before and after-tax interest income to be
may be made in the discount rate used for derived from the post-terminal investment of
analysis @.). equity capital.

Example 1: A discount rate of 12 percent Example 1: The useful life of the sawmill
is used to represent the POP expected from venture is considered 10 years, which can be
similar projects with comparable risk, used in conjunction with 10-year time frames

Years considered —in the CFA for the standarized evaluation of other invest-
program the number of years considered ment opportunities.
determines the number of type 3 cards read, Output Cop/es —As mentioned,
the number of years for which CFA three different types of CFA program analysis
calculations will be performed, and the may be selected for computation: (1) Financial:
number of years for which cash flow results will (2) price/cost break-even; and (3) investment
be printed. The program allows for analyses to break-even. The number entered, 1 through 9,
be specified to time frames of from 2 to 20 to specify the type of analysis wiii affect CFA
years, beginning from the time-point ending program analysis options and determines the
‘Year 0.” number of output copies that will be printed.

The CFA program offers two possibilities The financial analysis computed by the
for using years considered.” The first CFA program is based solely on the input data
posslbliity Is to provide an investment time (table 1). Cash flows and their associated
period appropriate solely for the life of the economic criteria are computed and printed
project considered. The second is to provide a as program output. The price/cost break -even
standardized time frame that may exceed the analysis computes total unit cost of production
useful life of a project for analyzing different in terms of unit price required to generate
ventures that may have different ‘ useful,” or revenues equal to associated investment,
economic, lives, operating costs, taxes and profits prescribed

The useful life that may be specified for by the data inputs ~~~~~project evaluation should not be confused with The investment break-even analysis corn-
the prospective physical life of a facility (,~

). putes facIlItIes Investment costs and
The guidelines of the Federal Class Life Asset associated levels of overhead costs, deprecia-
Depreciation Range (ADR), established by the tion, and working capital requirements that will
1971 Revenue Act, indicate sawmills, plywood break even in the context of other values of
plants, and particieboard mills have commer- price-volume-cost data input (6~7). Overhead
d aily useful lives that usually range from 8 to costs and depreciation are adjusted by the
12 years (table 6). These useful life expectan- program as a constant percentage of facilities
des are based on the assumption that these costs . Working capital requirements are
facilities will be supported by a suffJclent recomputed on a basis of adjusted overhead
amount of maintenance and repair service to costs .
maintain original productive etficienty. Example 1: One output copy is specified
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Table 6. --Guidelines for Federal class life asset depreciation

range for sawmill venture1’

Depreciable assets Allowable depreciation range

Lower Standard Upper
limit period limit 

Years 

Land improvements -- 20 --

Buildings:
Factory, shop, office -- 45 --
Warehouse and storage -- 60 --

Process equipment:
Timber harvesting 5 6 7
Primary and secondary manufacturing
of lumber plywood and particleboard 8 10 12

Sawmills with temporary foundations 5 6 7
Pulp and wood fiber manufacturing 13 16 19
Paper and paper board manufacturing 9.5 12 14.5

Mobile equipment:
General purpose, less than

13,000 pounds unloaded 3 4 5
General purpose, 13,000 pounds
or more unloaded 5 6 7

Over-the-road truck and tractor
units 3 4 5

Trailers and van trailers 5 6 7

Miscellaneous:
Office furniture, fixtures, and
equipment 8 10 12

Computers and peripheral information
systems equipment 5 6 7

1/ Guidelines established by 1971 Revenue Act (2).

10

-.4



r 

would have to be borrowed to finance th• saw
Ii mill project.

P 
Reinvestment rate —The CM

program provides for specifying a short term
reinvestment rate-of-earning interest if corn-for each type of analysis to pro vide the prin ted puting a CAR. This rate will be used by theoutputs illustrated by tables 3, 4, and 5. program to compute any Interest income thatOriginal cash Investment— The may be derived from reinve~’tment of a pro-

CFA program assumes that the amount ject’s cash surpluses during the useful life of a
entered as original cash investment is an in- project.
itial, or ‘Year 0’~ ending, value. If an amount is Example 1: A reinvestment rate of 0.0650
entered as an original cash investment, the was assumed appropriate to represent earn-program will compute a CAR, interest income ings that might be realized from short term In-and expense cash flows, and annual money vestments of any of the sawmill project ’s cashcapital deficit and money surplus position of surpluses.
the project. If no value is entered as an original As mentioned, when a project’s terminal
cash investment, the program will compute an year occurs prior to the year used to end a
internal ROR. standardized time frame, the CFA program will

Example 1: An original cash investment use the discount rate specif led to determine
of $1,000,000 is assumed to represent the before- and after-tax interest income to be
proprietary cash equity that will be used to in- derived from post-terminal after-tax rate of in-
itiate the sawmill’s venture (table 2). terest earned by the terminal value of a project

By leaving the original cash investment If computing either an IRA or a CRR.
amount blank on the type 2 data card, CRR CARD TYPE 3: Annual price-volume-cost date.and IRA analyses may be run from a single set 

One card for eac’ year, up to 21 cardsof type 2 and 3 data cards by using the se- The CFA program assumes that all valuesquential analysis option. This can be’ ac- entered on the type 3 cards are year-endingcomplished as illustrated by the CFA program values. The data typically used to hypothesizedata entries used for example 1 (tables 1 and cash flow characteristics of an investment2). project are either data projections or aBorrowing rate —Amount , time for forecast derived from fairly firm present-valuerepayment, method of repayment, and securi- estimates. In either situatIon, the type 3 cardty provided, as well as anticipated conditIons data should be prepared as year-endingof different money markets will typically In- values.
fluence the amount of Interest that may be es- Example 1: All prices and cost datatimated as an appropriate short term rental prepared for the sawmill projects ’ type 3 daterate for borrowed money. The CFA program cards are estimated as real values, increasingprovides for specification of a borrowing rate at a rate of 0.05 each year.of interest that may be different from short term Unit pr/ce —The unit prices enteredreinvestment and long term borrowing or In-

~n the CFA program will usually represent avestment rates that may be used for the weighted average of prices of the product mix-program analyses. However , borrowing and ture. The projection or the forecast of productshort term reinvestment rates of interest prices should reflect the assumptions madeshould be specified only If computing a CAR. for the marketing strategy in developing a yen-Likewise, interest costs should be excluded ture (10).from all other CFA data inputs if computing Example 1: A price of $175.00 per unIt iseither an IAR or a CAR. It other interest costs assumed to appropriately represent theare added to a cash flow analysis, techniques average unit value of the sawmill proj ect’s firstfor computing the CFA program will affect a 
year of production. This amount was increaseddouble counting of interest and yield incorrect by 0.05 for each succeeding year.results.

Example 1: A short term borrowing rate Unit Sales —The unit sales, the sales
of 0.0875 was assumed for cost of funds that volume data, entered into the CFA program
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I , each subsequent year.
Fixed manufacturing costs.—

Fixed manufacturIng costs are those costs
predominately dependent on the rated

must be expressed in the same units as the capacity or other fixed characteristics of a
unit prices for the program to compute annual facility. Again, as for other variable costs,
gross sales correctly. Most facilities that labor, power, fuel, and utilities costs may be
manufacture wood products operate at less partly fixed and partly variable.
than their rated capacity. The difference Example 1: As Indicated by table 7, the
between rated capacities and operating out- first year-ending’s estimate of fixed manutac-
puts are typically caused by Interruptions for turing cost is $197,580. This was the amount
repairs, maintenance, bad weather, and other entered In the CFA analysis, and increased by
nonpredictables. 0.05 each year to calculate the estimates used

Example 1: The estimated annual output for each subsequent year.
for the sawmill venture is expected to average Overhead costs. —Overhead coats
30 milion board feet (Mfbm, lumber tally) per should include only those costs that can be ex-
year. Due to the first year startup time losses pected to vary as a constant percentage ofthat can be expected, the first year’s annual facilIties cost, such as property taxes, In-output estimate was adjusted to 24 million surance, supplies, maintenance, and repair
board feet. costs.

Variable manufacturing costs. Example 1: As Indicated by table 7, the
—Variable manufacturing cost data must first year-ending ’s estimate of overhead cost is
be prepared as unit cost data on the same $941,800. The first year estimate of overhead
unit basis as unit prices and unit sales. The coat was increased by 0.05 to calculate the es-
CFA program will calculate total annual costs timates used for subsequent ye rs.
from the unit cost estimates. Facilities COStS —As mentioned, theExample 1: Log costs are the only COsts CFA program considers two main categories
considered to vary directly with the volume 0~’ of manufacturing investments—facilities andproduct output and have been converted to a working capital. These are the monies re-cost per unit of finished product output, less quired to establish the physical and the moneythe revenues expected to be realized from the capital resources necessary for future produc-
sale of residues, that is, log cost of $150 per tion of re~’enues (2,5,9,13,14). Costs for land,thousand board feet, log scale (200 ft3/Mtbm), site preparation , buildings, processless the value of residues at $30 per unIt (72 ~‘t~ machinery, mobile equipment, engineering,of solid/wood unit), yields a net unit log cost of consultation, and other costs incurred for es-$65,538 per thousand board feet, lumber tally tablishing a production facility are investment(56.6 ff3of solld wood/Mfbm). costs for the facility. Additionally, any costs for

Other variable costs. —Promo- replacements, additions, modifications, or
tional costs, opportunity costs, and any other repairs that may be incurred to increase a
costs that may be identif led as variable costs facility’s efficiency, operating capacity, or to
but are more readily prepared as annual cost extend Its useful life are also facilities’ invest-
estImates should be entered In the CFA ment costs (i).
analysis as “other variable cost.” For most All values entered into the CFA program
wood products manuMcturers, labor , energy, are computationally treated as year-ending
and utilities costs may~ be partly variable values as has been mentioned. For this
and partly fixed. reason , the “year 0” is provided for entry of the

Example 1: As indicated by table 7, the facilities costs estimated to be required for in-
first year-ending ’s estimate of other variable itlating a project. All facilities costs should be
cost Is $815,320. Due to the first year ’s es- entered as year-ending “book cost” estimates,
timated startup loss of production output, the beginning with the Initial facilities investment
fIrst year estimate was adjusted to $652,256. entered for year 0.
The $815,320 estimate was increased by 0.05 Exampie 1: As indicated by table 8, the
each year to calculate the estimates used for Initial year 0 and the fifth year facilities costs

12



Table 7. --First year-ending annual operating cost estimates
for a sawmill venture (example fl

Costs for--

Type of cost Other Fixed Overhead
variables manufacturing 

Dollars 

Labor 762,320 190,580 --

Power and fuel 45,000 5,000 --
Utilities 8,000 2,000 --
Taxes and insurance -- -- 500,000

Supplies -- -- 60,000

Maintenance and repairs -- - 266,800

General overhead -- -- 115,000

Totals 815,320 197,580 941,800

ware estimated as $4,614,000 and $263,000, Depreciation.—io calculate taxable
respectively. The fifth year investment es~ income, Federal and moat state tax laws per-
timate assumed that all of the mobile equIp- mit the deduction of a depreciation allowance
ment would have to be replaced by the end of from revenues (

~~~
). This special provision

the fifth year. provides for the nontaxable recovery of
Investment tax credit —A credit monies invested in assets used to produce In-

of 10 percent of the investment value of come. Depreciation allowances are not out-of-
manufacturing equipment (not Including pocket operating costs, but do affect the
buildings) having a useful life of 3 years or amounts and the timing of income tax costs.
more may generally be applied against current For this reason, annual depreciation
tax liabilities or may be carried over to other allowances are added to after-tax profIts to
years as a credit or both can be done. The in- determine after-tax earnings, investment costs
vestment tax credit, however, may not exceed are then deducted from after-tax earnings to
any gIven year’s tax liability (iI. Federal tax determine after-tax annual net cash flows
laws detail the rules for Investment tax credit; (tables 3-5, and 9).
the laws have varied as to amount applicability The salvage value of an asset generally
over the last several years. For this reason, does not have to be taken into account if
either the Federal internal Revenue Service or caiculatlng a schedule of allowances for an-
a tax specialist should be consulted for any ac- nual depreciation. But, by Federal tax rules,
curate application of investment tax credit. depreciable assets should not be depreciated

Example 1: An investment tax credit of below their reasonable salvage value (i). If
$276,800 Is entered as 10 percent of the in- salvage value of an asset is greater than un-
stalled cost of processing equipment (table 1). depreciated balance, the gain becomes sub-

13
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will be computed and printed on the basis of
the data entered on the type 2 and 3 cards, and

_____ no type 5 cards have to be added to the data
_____ deck. If a number 1 through 10 Is entered on

the type 4 card, an unaltered analysis of type 2
ject to tax rules on capital gains. To be consis- and 3 card data will be omitted unless one or
tent with the basic concept of depreciation tax more of the following type 5 cards submitted is
rules, the CFA program does not recognize the entirely blank.
prospects for capital gains and treats salvage Example 1: The number 2 has been
value as a nontaxable recovery of un- entered on the type 4 card to allow for two Se-
depreciated investment. quential CFA runs of analyses.

Depreciation allowances for realty are CARD TYPE 5: First-year data card. One card
limited to the straight line, the 150-percent for each sequential analysis up to 10 cards
declinIng-balance depreciation method, or any By using the sequential CFA analysis op-
other method that does not give greater tion, a series of analyses may be made on the
allowances in the first two-thirds of useful life basis of adjusted type 2 and 3 card data.
of the realty than does the 150-percent These analyses Include original cash Invest-
declining-balance method (Lii). ment, borrowing rate, lending rate, unit price,

Depreciation for assets other than for unit sales, unit manufacturing costs, other
realty may be computed under the straight- variable costs, fixed manufacturing costs, and
line method, the double-declining-balance overhead costs. The price-volume-cost data
method, the sum of the years digits method, or entered on type 5 cards should represent only
one of the two accelerated-depreciation first-year values. The CFA program will corn-
methods that may be converted to the straight- pute the annual sequence of values as a
line method at any time during the deprecia- percentage of type 3 data established by the
tlon life of the asset (&.~

). ratio of card 5 to card 3 fIrst-year values.
Example 1: As indicated by table 8, land Example 1: Two type 5 cards are includ-

was not considered a depreciable asset. The ed in the data deck to correspond to the
cost of site preparation was depreciated over a number entered into the CFA program by the
20-year useful fife estimate usIng the straight- type 4 card. The first type 5 card is left blank
line method. The cost of buildings was except for the entry of the original cash invest-
depreciated over a 45-year useful life estimate ment to allow for a CRA analysis of card 2 and
using the straight-line method. The cost of 3 data (tabies 3-5). The second type 5 card
process machinery was depreciated over a 10- enters new data (table 2) solely to illustrate the
year useful life estimate, assuming a fair process of using prototype data to produce
salvage value equal to 10 percent of the initial sequential and IRR analyses (table 9).
cost. A depreciation schedule was calculated
using the double-declining method for the first INTERPRETATION OF
5 years, then converting to straight-line for the CFA PROGRAM OUTPUTlast 5 years. The costs for mobile equipment
ware depreciated over a 5-yea r useful life es-
timate using the straight-line method. interpretations of cash flow analyses are

usually intended to assist a decisionmaker by
CARD TYPE 4: Sequential run control card. providing certain types of comparative invest-
One card only. ment criteria. For this reason, the Interpreta-

A sequential run control card must follow tion of cash flow analyses starts with the
the last type 3 card used in the data deck. The preparation of the input data for CFA program
number entered on this card determines the analysis (tables 3-5). ThVmore the procedures
number of type 5 cards read and the number for preparing data and computing results are
of sequential CFA analyses that will be corn- standardized, the more valid the comparative
puted. The CFA sequential run optIon is to interpretations of economic criteria will
simplify the preparation of data if type 3 card become. The possible consequences, and pit-
data is used as a prototype. falls, of comparing nonstandarized analyses

If the type 4 card Is left blank , analyses should be given careful consIderation in the
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ture (examples 1 and 2). Our evaluation of the
sawmill project Indicated that the ROR for the
project was greater than alternative invest-
ment opportunities with similar risk. The same
question then has to be answered for the ad-

final presentation and interpretations of cash ditionai Investment that would be required to
flow analyses. Include a computerized sawing control syster’

To have summaries of cash flow analyses In the sawmill facility (example 2),
follow a standard format whereby the same Many different types of Investment and cost-
elements of every cash flow analysis may be increasing changes general!y may increase the
readily compared to other project evaluations revenue potentials of manufacturing facilities.
is usually helpful. The CFA program output is The difficult part of evaiuating Incremental in-
itself a standarized format addressed to this vestments is usualiy in estimating additional
objective. An economic summary of the CFA increments of revenue and cost cash flows that
program output (fig. 1) can be of additional may be attributed to the additional investment.
value. Recommendations or qualitative This task frequently can be simplified,
evaluations of the Impounderable aspects of however , by estimating the before-tax profit
the Investment evaluation should be handled contribution cash flow of the Incremental in-
separately from presentation of well-specified vestment (,~,j,). The profit contribution from in-
economic criteria. cremental sawmill investments will often be the

Example 1: The CRR estimated for a net difference between the expected changes
sawmill Investment opportunity Is greater than in revenues and variable cost. Once estimated,
the alternative ROR for Investments with the expected profit contribution of an In-
similar risk. Therefore, the sawmill project cremental investment may be used to compute
should warrant consideration as a new In vest- the revenue cash flows that will be required for
ment venture subject to a capability of sat/s ty- CFA program analysis.
ing the capital budgeting requirements assum- Variable costs, sometimes called direct
ed for analysis. costs, typically include selling, raw material,

Additional graphic and statistical inter- and other costs that change as production
pretations of CFA program outputs may be volume changes. For sawmills operating at a
useful as illustrated by figure 2. The figure was normal level, labor, energy, maintenance, and
based on the ratio computations displayed in repair costs are typically “fixed” although at
the upper right of the printed CFA program varying operating levels these costs may
output. Each of these ratios is derived directly become varIable costs, dependent on produc-
from the nondiscounted sum of the corres- tlon volume. For this reason, the profit con-
ponding cash flows except for the ratio of fixed tribution for a sawmiil is typically equal to the
costs to gross sales. in tha computation of this simple difference between total revenues and
ratio, annual depreciation allowances are add- total selling and log-input costs. As indicated,
ed to annual total fixed costs as a capital the profit contribution of an incremental In-
recovery cost. vestment is Important because the net revenue

value of the Incremental Investment can be es-
ANALYS IS OF INCREMENTAL timated as the anticipated change (Increase or

IN VESTMENT decrease) in total profit contributions due to
the additional investment.

The sswmili facility, example 1, couid The key variables that sawmill incremental
have included a computer-sawing control Investments are most likely to affect are the
system as a part of the example but was lumber recovery factor (board feet of lumber
deferred from consideration to serve as an ex- recovered per cubic foot of log Input), value of
ample to illustrate the concept and uses Of in- the lumber product mix, and the volume of
cremental investment analysis (1,6-7,9). The logs processed. A change in the totai profit
basIc requisite for incremental In~~iir~ènt op.. contribution (I~TPC) can be quickly calculated
portunitles is they must represent investment, for these three variables and for the variable
the cost and revenue cash flows that can be cost of production:
considered as an adjunctive Investment yen-
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— (Volume of change In unit value
~ITPC = ( logs normally J x 

~
( due to change In

processed J lumber recovery factor

/ change in unit value due
+ to change In average

value of lumber mix

/ Change in unit cost due to
+ expected change in volume -

of logs processed

or,

~~~~ - 
~~ 

+ (i1P~ ‘ LRF’) + (4.~~(~’ ‘ LRF)

+ F~ (BFE - LRF’) - AVC)J

where,

LRF’ LRF,,J~ mber recovery factor) +

~TPC = Total expected change In the profit ~LRF
contribution 

= Expected percentage increase or
0 = Average volume of logs normally decrease In volume of logs

processed each month expressed processed
‘i thousands of cubic feet 

~~
, 

= 
~
, + ~~

-

~LRF = Expected change In lumber recovery BFE = Number of nominal board feet ofac or lumber containing 1 net cubic foot
P1 

= Average value of lumber expressed of solid wood
in dollars per 1,000 board feet AVC = Average variable cost expressed in

= Value of 1,000 board feet of lumber dollars per 1.000 cubic feet of log
converted to mlii residues (residue volume
value/Mt bm) Example 2: The computer-controlled

L 

= Expected change in value of lumber sawIng system is estimated to have the fol-
products expressed In dollars per lowing effects on the three key variables of •11,000-board-foot measure production:
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Estimated effects

~i~~: Estimated increase in the lumber
recovery factor = 0.80

~ P1: Expected change in the average value
of the lumber = $1.00

Expected percentage Increase or
d,ecrease In volume of logs pro-
cessed = -6%

Using equation (1) the chan e in average
annual profit contributions (~ P ) that may be
expected from the Incremental investment can
be calculated as follows, assuming:

1 Mfbm, log scale = 200 cubi~ feet solid wood
1 Mfbm, lumber tally = 56.625 cubic feet solid wood
1 unit of residues = 72 cubic feet solid wood
BFE = 17.66 board feet measure per cubic foot solid wood where the initial

miii conditions are:
LRF= 7,95

0= 18,875 Mfbm, log scale 3,775 M ft3
~ j=  $175.00/Mfbm

= $30.00/unit ‘ $23.59/Mfbm
AVC= $150.00/Mfbm, log scale = $750.00/M ft
and the resultIng miii conditIons areLRF = 8.75

0 = 18,120 Mfbm , log scale
P~= $176.00/Mfbm
Pr = $30.00(untt $23,59/ Mt bm

then, AVC $150.00/Mfbm, log scale = $750.00/M ft 3

~TPC Q((0.80($1 75.00 - $23.59)) + ($1.00 ‘ 8.75)
+ (-0.06(($176.00 ’ 8.75) + ($23.59 ‘ 8.91)
- ($750.00))] = Q($121.13 + 8.75 - $60.011

— 
— Q($69.87J — $263,759.25

XTPC /annual average volume of lumber produced — $263,759/30,000 Mfbm

On the basis of these hypothetIcal es- = $8.792/Mfbm
timates, an operable computer-controlled
sawing system will be expected to contribute
$8.792/Mfbm to profits during the first year.
This estimate wilt then be used to compute the
revenue cash flows required for the CFA
program analysts of the Incremental Invest-
ment (table 10).

The remaining data that must be entered
Into the CFA program for analysis of example 2

—- — 
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