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The MSU International Development Paper series is designed to further
the comparative analysis of international development activities in Africa,
Latin America, Asia, and the Near East. The papers report research find-
ings on historical, as well as contemporary, international development
programs. The series includes papers on a wide range of topics, such as
alternative rural development strategies; non-farm employment and small-
scale industry; housing and construction; farming and marketing systems;
food and nutrition policy analysis, economics of rice production in West
Africa; technological change, employment, and income distribution;
computer techniques for farm and marketing surveys; and farming systems
research. While the papers mainly convey the research findings of MSU
faculty and visiting scholars, a few papers will be published by
researchers and policy makers working together with MSU scholars on
research and action programs in the field,

The papers are aimed at teachers, researchers, policy makers, donor
agencies, and international development practitioners. Selected papers
will be translated into French, Spanish, or Arabic. A list of available
papers and their prices may be obtained from: MSU International
Development Papers, Department of Agricultural Economics, Agriculture
Hall, Michigan State University, East Lansing, Michigan 48824, U.S.A.
Individuals and institutions in Third World countries and U.S. Agency
for International Development officials may receive copies free of

charge.




PREFACE

There is a worldwide revolution in small computer technology underway
and scientists are struggling to find ways to utilize this new technology
to help solve development problems in the Third World. We are pleased to
announce a number of papers on microcomputers in international agriculture
will be published in our International Development Paper series. The aim
of these papers is to provide timely information about the rapidly changing
state of the new micro-processing technology and its use in research.

The papers are also intended as guides to agricultural and social scientists
on choosing, installing, and maintaining microcomputer hardware and software
systems in developing countries.

Some of the papers will also document field experiences of selected
established projects using new data processing hardware and software.

Other papers will concentrate on developing guidelines for establishing
and maintaining successful microcomputer and/or programmable calculator
installations for agricultural research in developing countries.

The present paper is the eighth of these new papers. It is based
on work by faculty and staff of the Department of Agricultural Economics,
Michigan State University, on cost-effective data collection, management,
and analysis techniques for developing country applications. This activity
is carried out under the terms of reference of the Alternative Rural
Development Strategies Cooperative Agreement--DAN-1190-A-00-2069-00--
between the Office of Multi-Sectoral Development, Bureau of Science and
Technology of the United States Agency for International Development and

the Department of Agricultural Economics at Michigan State University.
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User's Guide to BENCOS--A SuperCalc
Template for Benefit-Cost Analysis

By Eric W. Crawford and Ting-Ing Ho

Introduction

BENCOS is a SuperCalc template designed for benefit-cost analysis.
It is adapted from BENCOST, a FORTRAN program written for the CoC
Cyber 750 by Robert F. Ranger, Robert D. Stevens, Roy A. Saper, and
Ting-Ing Ho. The current form of BENCOS is designed for relatively
small problems. BENCOS was written on an IBM PC microcomputer, but
its only requirements are 128K of RAM and SuperCalc. A diskette
containing the BENCOS template, formatted for the IBM PC, can be
obtained from MSU_for $15.00.

This guide assumes that the user is familiar with standard
benefit-cost analysis techniques. A useful reference is J. Price

Gittinger, Economic Analysis of Agricultural Projects, Second

Edition, Baltimore, Johns Hopkins University Press, 1982. The
concepts, structure, and calculations of BENCOS are generally
consistent with those recommended by Gittinger.

This document begins with a description of the structure and
capabilities of BENCOS, followed by instructions on how to use the

template, and comments on possible modifications of the template.

Description of BENCOS

The BENCOS template is divided into four main sections:
(1) Parameters Section, (2) Data Section, (3) Output Section, and
(4) Summary. The abbreviated diagram of the spreadsheet in Figure
1 shows the row and column coordinates of these sections. A photo-

copy of the main sections of the spreadsheet is shown in Annex 1.
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Annex 2 contains selected formulas. An expanded version of BENCOS
which allows for calculation of terminal values is described in
Annex 3.

2.1 Parameters Section

Three parameters must be entered in this section: number of
years of the planning horizon, the interest rate, and the user's
definition of capital or scarce resource costs. BENCOS currently
allows up to 25 years of benefits and costs.

2.2 Data Section

Information on benefits and costs is entered here. Note that it
is incremental benefits and costs which should be used, i.e., the
difference between with-project and without-project figures. BENCOS
currently allows for two categories each for benefits, operating
costs, production costs, and capital costs. Operating costs are
general project-level overhead costs (e.g., administration, mainte-
nance of central facilities, etc.); production costs are the costs of
producing project output (e.g., fertilizer, seed, hired labor, or
other farm inputs). Data for each category can be entered either as
values, or as separate sets of units and prices. The exception is that
capital costs must be entered as values.

The BENCOS format allows a choice between the two standard ways
of phasing initial costs and returns. One alternative is to enter
jpitial investment (capital costs) in Year 0, with initial operating
and production costs and initial benefits (if any) beginning in Year
1. Values in Year O are not discounted. The second alternative is
to ignore Year 0 and to begin entering all initial costs and benefits

(if any) in Year 1. Values in Year 1 are discounted by one year.
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Prices may be entered directly for each year, or they may be
projected automatically on the basis of a Year 0 or Year 1 price
and an annual price compounding factor (defined by the user). A
constant scale factor can also be defined for use in sensitivity
analysis.

2.3 Output Section

This section first shows the discount factor for each year, based
on the user-specified interest rate. Subsequent rows show the
benefits and costs entered earlier by the user, the effect of the
scale factor (if any), and the final values obtained as the product
of price times quantity. The present value of the benefit and cost
streams is also shown.

Total cost is the sum of operating, production, and capital costs.
Excess of cost over return (C - B), amount of net investment, and
amount of net return (rows 99-102) are presented in order to calculate
the second alternative definition of scarce resource costs (see
section 2.4 below, and Gittinger, op. cit., p. 347.)

2.4  Summary

The summary section contains the present value of total benefits
and costs. Cash flow (undiscounted annual net benefits) and the present
value of annual net benefits are shown. Three discounted benefit/cost
ratios are calculated: (1) gross benefit/cost ratio (Benefits divided
by Total Costs); (2) (Benefits minus Production Costs) divided by
(Operating plus Capital Costs); and (3) the net benefit/scarce resource
cost ratio. The third ratio is defined as either (a) (Benefits minus
Operating and Production Costs) divided by the user-entered Capital

or Scarce Resource Costs, or {(b) the sum of values in years where
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benefits exceed total costs, divided by the sum of values in years
where total costs exceed benefits. The cost-effectiveness ratio is
simply the reciprocal of the gross B/C ratio.

Lastly, the internal rate of return is calculated, along with the
net present value and gross B/C ratio at successive 2 percent intervals
(up to 80 percent) until NPV turns negative. Note: a two-row working
space is created for the IRR calculation. “Lower npv" means NPV at

the Tower of the two interest rates used in the IRR calculation.

How to Use BENCOS

3.1 Loading the Template

First, load SuperCalc into memory once the A> prompt is obtained.
It is generally sufficient to enter SC. When the SuperCalc trademark
information appears, hit Return to obtain the spreadsheet. Then, load
BENCOS into the spreadsheet as follows: type /L and SuperCalc will
ask for the name of the file to load; then type BENCOS, A (or BENCOS
(enter) A}. Note: The initial calculation will take approximately
one and a half minutes, during which the "Calculating . . ." message
appears at the bottom. The titles and instructions wiil be at half-
intensity on the screen because they are protected. Data you enter
will be at full intensity.

3.2 Entering Parameters and Data

Note: Dashes are used to indicate each cell in which data may

be entered. These dashes will be replaced by the numbers you

enter.

Step 1: Enter the number of years of the planning horizon in
cell E3.
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Step 2: Enter the interest rate for discounting (in decimal
form, e.g., enter 15% as .15) in cell E4.

Step 3: Enter either 1 or 2 in cell G5 to indicate your desired
definition of capital or scarce resource costs. (See
section 2.4.)

Step 4: Enter your benefit and cost data.

There are three sets of data which are entered in the
same way: benefits, operating costs, and production costs.

Note: (a) With a column width of 9, and using the $ format,
the output section allows room for only 5 digits to the left of
the decimal point, so you should define your data as necessary
(e.g., thousands or millions).

(b) Be careful to enter your data in the correct row and
column. Otherwise, the program will not recognize what you
have entered. Inspecting a print-out of your input data is a
good way to check this.

(1) Constant scale factor: You may leave this blank

initially. A figure may be entered later when you
want to do sensitivity analysis. Entering 1.10 will
cause the corresponding type of benefit or cost to be
increased by a constant 10 percent for all years.

A scale factor of 0.95 would reduce your numbers by

5 percent for all years. A scale factor of 1.0 will
result in no change.

(2) Price compounding factor (PCF):

a) If you are entering your benefits or costs as

values, enter 1.0 for the price compounding factor



(3)

b)

c)
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and 1.0 as the price in Year 1 (or Year 0 if

benefits or costs begin then).

If you are entering benefits or costs as units, in

which case you need to enter a price per unit, you

have two options:

i) enter your own price value for each year

leaving the PCF blank; or

ji) enter an initial price in Year 0 or Year 1 and
a price compounding factor. Prices for subse-
quent years will then be projected using this
compounding factor. (Specifically, price in
Year 1 will equal price in Year 0, if any;
price in Year 2 will equal price in Year 1
times the PCF; price in Year 3 will equal
price in Year 2 times (PCF)Z, and so on.)

Sensitivity analysis involving compounded increases

or decreases may be performed later by changing the

PCF.

Units and Prices of Benefits and Costs, excluding

Capital Costs: Two options are available:

a)

b)

To enter benefits or costs as values, enter your
numbers in the units row and then enter a price of
1 in the initial year (see Step 4 (2) (a)).
Alternatively, enter the units in the units row

followed by prices in the price row (see Step 4

(2) (b)).
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(4) Capital costs: These must be entered as values.

(5) Note: The benefit/cost ratio calculations distinguish
between operating and production costs. Organize your
data entry with the definitions of the benefit/cost
ratios in mind (see section 2.4).

Step 5: Once the Data Section is complete, save your worksheet
(see Step 7). Then initiate recalculation. When
this is complete, you can move around the worksheet to
examine the results, or print them out as indicated
below. Row totals are shown in column AG.
Note: If your results do not Took right, you may have
made an error in entering your data. The best way to
check for errors is to print out the data input section,
as shown below.

Step 6: Printing out convenient blocks of the worksheet can be
done with the following commands:

(1) To obtain a copy of the complete worksheet using

normal size type, enter the following commands in
order:

/0, D, A1:H126, P (Type /0 then D then Al:H126,
/0, D, I1:P126, P (or enter) and P}

/0, D, Qi:X126, P

/0, D, Y1:AF126, P

/0, D, AG1:AN126, P

You can then tape these five sections together.
Note: Printing the entire worksheet will take about
ten minutes. If you find a cell filled with >>>>>>

symbols, that means the number was too large.




Step 7:
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Note: To obtain output with compressed type and 8
lines per inch on the IBM PC printer, use the SETUP
option on the /0 command. Change the number of
lines per page by hitting L and then entering 88.
Then hit S and enter ALT 15, ALT 27, and ALT 48
(they will not show on the screen). Then hit P to
print. The spreadsheet can then be printed in 3
sections: A to M, N to Z, and AA to AM.

(2) To obtain a copy of the Summary section only, enter:
/0, D, A104:H126, P
/0, D, 1104:P126, P
/0, D, Q104:X126, P
/0, D, Y104:AF126, P
/0, D, AG104:AN126, P

(3) To obtain a copy of the Data Section, e.g., for

checking your data entry, use these commands:
/0, D, A9:H40, P

/0, D, 19:P40, P

/0, D, Q9:X40, P

/0, D, Y9:AF40, P

/0, D, AG9:AN40, P

Saving your worksheet. If you wish to save your worksheet

at any point, enter the following command:

/S, BCname, A

("BCname" is just a sample file name; it can be something
else. Using "BENCOS" would cause you to overwrite the
blank worksheet stored by that name, which you do not

want to do. Write down the file name you use here.)
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Step 8: Recalling a previously saved worksheet {after loading
SuperCalc) can then be done by typing, for example:
/L. BCname, A

Modifying the Template

There are several relatively straightforward modifications which
the user may wish to make. Sections being modified would need to be
unprotected first, and then reprotected using the /U and /P commands,
respectively.

4.1 Blanking Row 119

The calculation of gross B/C ratios at successive two percent
intervals is relatively time-consuming and may provide information of
little interest to some users. Blanking out Row 119 (using the /B
command) would reduce the memory requirements of the spreadsheet and
reduce the calculation time from about 90 seconds to about 55 seconds,
without affecting other values.

4.2 Vertical Titles

Users who find it difficult to keep track of what row they are
in when entering data may wish to fix the titles in column A. However,
this would show only the first nine characters of the present tities,
which would not be self-explanatory. This can be remedied either by
rewriting the titles in condensed form, or (more simply) by inserting
a new column of one-word acronyms in front of column A. Fixing the
vertical titles would then keep this information on screen. Of course,

the condensed titles would not have to be shown on any printed output.
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4.3 More Years or Cost/Benefit Items

By inserting new rows, additional categories of benefits or costs
could be accommodated. Some adjustment of formulas in the output
section would be required. It is also possible to insert columns
for additional years, or to expand the width of existing columns G
to AF, providing care is taken not to disrupt the layout of the bottom

part of the Summary section.
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0
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42
43: Year 23 Year 24 VYear 25 TOTAL
443
454 ! 1 !
455
47 .00 {Units, Benefit 1)
48; 00 R0 00
493 00 A9 00
3 .04 M A0 .60 {Revenue, Benefit 1}
31 L0 (Units, Bemefit D)
52 00 .0t i
531 .00 i 00
3 .00 00 Lt .00 {Revenue, Benefit 2)
35 00 A0 00 .60 {Yotal Benefit)
3k .0 0 ] .00 1PV of Benefit]
i
39
60l'&ﬁ\'i'h'hﬂrﬂr'lri'I'aﬁﬁﬂ\-‘\r'h&ﬂNENNW‘E&\:%N"N\-'\-'\"\FN'hl-'h'l!'b‘\:ﬁ't‘a~ﬁ~~~~H~‘v‘i\a'\-‘\-\-&ﬂ-&N'\l‘\u'f&k'&'&h%‘\rwhkﬁkw'&ﬁk‘I-'b'b'\l\lk'hﬁ\r%k'\n‘b‘k%'&ﬁ‘i\r\r&ﬁh&ﬂnki'y'\rﬁ‘hh\-*
811
2§E Year 23 Year 24 Yszar 25 TOTAL
LEY .00 {Unite, Bp Cost 1)
43 .40 08 Q0
86 .00 .00 i
LY Of 00 .00 L0 (Value, Op fLost 1)
b8: 00 00 A0 00 {Upite, Op Cost 2)
&9 .00 00 90
70 Wi 00 .00
il .00 Q0 0% .00 {Value, Op cost 2
721 00 00 G0 L00  (Total Op Costi
;3: 00 L0k 00 L0 [PV of Op cost)
4
758
761
771
781
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a1
821 Year
83
84]
i}
B4l

9t
k

23 Year

L0

24 Year 2%

L
L0t
A
00
G0
o
00
Q0
A9
A0
L0
00
00
60
L0
.00
g
00

il

00
A0

ﬂ {E

A0
e

f

00

.00
00
ROy
00
L
00
iy
L0
00
.00
00
.00

00

T0TAL

Lt Weits, Prod Cost @

L0 tValue, Prod Cost 1)
A6 idnits, Frod Cost Z)

00 {Value, Prod Cost
.04 {Total Prod Lost)
L0 (PV of Prod Cost)
.00 {Capital Cost 1)

A (Capital Cost 2)

00 f?ugal Capital Cost)

00 APV of Capital Cost)

A0 (Total Cost)

o0 PV of Total Cost)

00 tExcess of Cost over Return)

B0 (FY of Excess of Cost over Return)
.00 {fmount of Net Investment)

00 {Amourt pf Net Returm)

+a

107:Wﬁwﬁﬁﬁﬁﬁﬁ~5~~~¥~~~\QN&NNH&QW&Hﬁ‘ﬁ%wﬁﬁﬁﬁ*ﬁﬁﬁ&ﬁﬁiﬁﬁﬁﬁﬁﬁiﬁﬁﬁﬁ*ﬁﬁﬁiﬁﬁﬁNﬁﬁﬁ5ﬁﬁW&W**Wﬁii‘ﬁﬁ5ﬁi\TﬁﬂWW**NVﬁﬁiﬁ\ﬁﬁ&ﬁﬂﬁﬁwbﬁ%ﬁﬁﬁ

1650 Year 23 Year 24 Year 2%

RPGR

m

.00
06
.00
00

.58
.00

ERRDR

00
L0
00
.00

.60
.00
ERROR

TETAL

0 (Cach Flow)

b PV of Benefits)
00 (PV of Total Costs)
.00 (Net Present Yalue)

b2 b4 b8 48 g8 2 .74 6 .78 .80
RO .00 00 9 .00 A0 08 .00 09 00
ERROR  ERROR  ERROR  ERROR  ERROR  ERRGR  ERROR  ERROR  ERRIR

&2 - 1 .68 7 .72 T4 JTh .78 8
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Annex 2: Formulas Used in the Spreadsheet

1700%  P= IF(DIED, 1694028, 169
Sunerlaie ver, 1,00 70t Pz IF{D2E, 1891020, 349!
$i BENCRY 1y By Ting-lng Ho & Tric W, Cfrawiprd Michigan State Und G711 % F= B708562
B85 L Pe ol i 7% P= H704NAE
WS E P /Y 714 b= 1708148
T45 G Bx RAS/O14EA: s B= J708J48
1856 P= L4S/I14ED) E72 8 Pr GLT4GT
b e g §77 4 P HETHTE
HiG s o= 172 8 Pz 1874171
115 ¢ P= 172 % P= J474071
T S E 571%  P= G724B45
B47 ¢ P= IF(G14y=0,B16,0: 473§ Ps H7ZHHAS
HaT ¢ P= IF(HU3)=0,H15,0) 1738 Pz 1721145
147 & = [Fi116=0, 116, 0 173 ¢ Pz J771145
187 % Pz IFLIte=0,d16,00 587 P= "Year 0
Glg §  P= G17 HgZ P= "Year |
HiB § = IF(AND{DI7450,617¢54) 617, RIT} 137 P= "Year 2
143 & P= IF(D17¢0,HaBED17, 1170 ]85 P= "Year 3
348 % P= IF(D17¢30,14B4D17,017) 83§ F= IF(32)=0,632,0)
E49 6 F= IF(D1430,5481D14, 648 HBI §  P= IF(H32)=0,H32,0)
H39 §  P= IF (D160, H4E¥D1S,HAB) 183 8 P= IF{I32>=0,132,00
149 ¢  B= IF{D140,14B1D145, 14A) 183 = 1F(132)=0,332,0}
J39 ¢ P= IF(DI&20,J8B1D14, J4B) B84 ¢  P= 633
850 ¢ P= BA9I5A7 Hg4 §  P= IF(ANDID33C)0,633¢)0) ,633,H33)
W50 ¢ P= HATINAT i8¢ ¢ P= IF(D33()0,HE41D33, 133}
150 ¢ P= 1491147 184 ¢ P= IF(D33)0, 1844033, 133)
508 P M9 685 ¢ P= IF(D32}0, 5041032, 884)
851 ¢ P= IF{G197=0,519,0) HES ¢ P= IF{D32)0,HB41D32,H84)
Sl § Pz IFIH197=0,H15,0) 185 ¢ P= IF{D320,1888032,184)
15 ¢ P= IFtH13=0,119,00 J85 ¢ P= IF{D32)0,844D32,J84}
3518 P IF(1193=0,319,0) B84 ¢ P= GBSIEES
822 ¢ P= G20 HBE § P HBSHHE]
457 ¢ P= IF(AND(D20¢30,B20¢50) 520, H20) B4 ¢  P= IBS4I83
152 §  P= IFID200,H524520, 120] 186 ¢ P= JBSHIS3
352 % F= IF(DZ040, 1521020, 120} 87 §  P= IF(B35)=0,635,0)
B53 ¢ P= IF (1936, 5524015, 652) K87 §  P= IFIH35:=0,H35,0)
HE3 ¢ P= IFIDI930,HS21D19,H52) 187 §  P= IF{1353=0,135,0)
1538 Bz IFIDI90, 152419, 152) 878 F= IF(1353=0,035,0)
353 ¢ = IE(DI930,1521D19,452 68 ¢  P= Glb
£54 § = 653465 HSS ¢ P= IF(AND(D34{)0,B380)0),636,H38)
HS4 §  P= HSIEHSL 188 ¢ P= IF(B3&(20,48RED3h, 136)
54 ¢ F= IGHI J8B & P= IF(D34000,1881D36,J34)
354§ F= J53435 689 §  P= IF(D3570,bentn3s, hee)
555 ¢ P= B504654 MB9 ¢ P= IF(D3500,HBADTS, HAS)
S5 5 Fr HSO4HSS 189 §  P= IF(D35:0, 1980535, 188)
1558 P= 1504154 JES & P= IF(D35)0,J884D35,289)
355§ B= 50454 890 §  P= GEFLGET '
B56 3 F= 555445 430 8 P= HBOIHRY
HSo §  P= HSSHHAS 180 §  P= 1891187
156§ P= 1551145 130 % B= JENJET
155§ F= 3550045 891 §  P= GB&+GYD
B2 P= "Year 0 H9t % Pz HB&+HOY
W& P= "Year | 198 § Pz 184190
162 Pz "Year 2 391 % Pz 18h+390
182 Pz "Ypar 3 : 897 ¢ P= G1IG4S
Gad §  P= IF(B25)=0,675,0) H92 ¢ P= 4911H45
Ked § P= IF(H255=0,425,0) 152 ¢ P= 1914145
158 &  P= IF(1253=0,123,0) 392§ P= I918143
I8k § P= IF(375)=0,025,0) 593 ¢ F= 1F{538=0,638,0)
855 ¢ P= G24 9T ¢ P= IF(H383=0,438,0)
HAS ¢ P= IF(ANDIDZA(S0,B264301,526,H28) 193¢ B= IF(138)20,138,0)
165§ Pz IF(D26¢ 30, MeERD2E, 125) 193 F= IF(J383=0,038,0)
165§ P= IF(DZ4<0, 1854D24,326) £94 & P= IF(639)=0,639,0)
Beb ¢ P= IF{D25)0, 654025, Gas) o4 & Pz IF(HI95=0,H39,0)
Hbb & P= IFIDZ530,HA54025, HeS) 194 ¢ P= IF(1393=0,139,0)
16 & P= IFD250, 1656025, 165) 194§ = IF(J39)=0,d39,0)
188 8 P= IF(D2500,3650025,065) B9 ¢ P= G9I+ET
§b7 ¢ P= GhbiGEd H95 ¢ = H93+HO4
HA7 § b= BEbIHEA 195 ¢ Pz 193+194
167 ¢ B l6b4IE4 195§ P= J93+J94
J6T % P= Jhbilhd B9 ¢ P= GYSHGAS
5e8 ¢ P= IFI628)=0,628,0) HO5 4 P= H9SHHAS
HEB & P= IF(H2B)=0,H28,0) 195§ P= 1954145
189§ B= IF(178)=(,128,0) 395§ P= J95H045
JE5 ¢ P= [F()283=0,J28,0) B97 &  F= B724691+B95
649 §  F= E29 HO7 §  P= HT2+HOI4H3S
Hed ¢ P= IF(ANDID29¢30,529¢0),629,H29) 1974 B= 172¢1914195
159 ¢ P= IF{D29430,He94D29,129) 197§ = 37241914195
189 8 P= IFID29430,1694D29,029; B93 ¢ P= GY7HEAS
676§  p= [F(D260, 6471028, 49l HO3 §  F= HOTEHAS
H70% Fs

[F{D2330,HATIDZE, HED? J
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1102
1162
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1105
§10%
GLos
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BiG7
H107
1107
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gi08
HiGB
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pr=
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pa
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Pz
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Pz
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Pz
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1974145
1971343
GY7-E5E
H9T-BEE
197-152
397-035
6991647
HOTLHAS

= 1994145

1991345

1F151003=0,6100,0)
TF{H100)=0, K100, 0}
1F1100%=0, 1100, 2)
IF{11007=0,1100,0)
IF (5100<0, 6100, b
TF (10040, 4100, 0}
TF{110040, 1500,0)
F (310040, 100, 0)
"Yegr

"Year
“Year

rd B b= O

635-697
H35-H97
[535-197
135-497
B34

H3b

15k

I

E98

H93

198

= J98

§108-6199
H108-7109
1108-1109
J108-3109
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By Ting-Ing He & Eric W. Crawford {Michigan State Univ,)
*" Bross B/C Ratio =

4G108/4610%

* Kgt Benefit/Scarce Respurce Cost Ratis =

1F(G5=1, (RESA-A573-AB92) /ABYS, AEG(AG1L2} /AB101}

" Ratic of (Benefit - Prod Costs)/{Dperating Dost + Capl
"4 (Benefit

="t - Prod

*Coctsl /{0
"perating
"Costs +
“Eagital fo
g} =
* [pst-Eéfectivensss Ratio =
*fectiveness
"gs Ratic
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‘= * Ectimates |
= "d Internat

"l Rate pf

" Return ¢
"‘FR;‘ fer
“*h1= fnalysic

F
<
&
F
F
n
F= "ygic:
L

P

O 0 H M

" Intprest Rate

P= .02

= 04

= 04

=, 08

= .10

= .12

= " Net Present Value

= NPVICI17,HIOT:AFI0T7Y 46147

= IFf"183 0, NPVIDLIT HIGTBFE07] 46107, -9999)

= IF(DLL8=0,NPYIELLT, H‘O"AF107}+F10? -5999;

P= IF(ELIE:=0, NFVfFIEF K107: AF’O?}+5107 -5999)
= JF(FitB>= 0 NPV(B]&? HiG7: AF107)+GEO7 -9499)

= IFéE!IB3B? NPV(HIE? KiG7: 9Fx07}+5!07 -3999)

= ¥ Brpc

= JF{D11B{>-9999, (NPV{D117 HOS:1AFS

T M A% A o WY N oy G WPy BT WY Y Y A A Y A
L
"

= " {Werking Space, i

C IF(C1184) 9909, cw 0)
= TF({D118¢: —?999 Dli? g}
= IF(E]‘B*~-°°9? Ell? 0
= IF(F18C- 999? Fi17, '9)
Pz [F(G11B - ??99 5117 0}
= IF(HI!E()—????,Hll?,Q)
=" (ﬁurkin? Space,

= * Smace,

= "ower 1 =

= MRXICI2EAF121Y - 03

= " lowernoy
P= N fwu}lz:,mw AFI07)+

= h#Uf(B§E2+ 021, HI07+BF 107145107

= ° The Internsl Rate of Return (IRR) =

F= IF(F1225=0, D822+, G2HIFE22/ (FIZ2+ABG(HIZ21 )} NR)

F=* or
$ Pz E1241100
P= * PERCEAT

Superfair ver. ! ‘G
#4 BENCOS 43 Ba Tln
rGL4 P= §SUM(G14:
AG1Y F= SUM{GLY: Ar‘Q‘
AG22 Pz " TOTAL

AB25 P= SUM{G2S:AFZE)
P8 P= SUM{G28:AF28)
AB32 P= SUN{RI2:AF32)
AEIZ P= SUM(G35:AF3a
AG38 P= SUM(G3B:AFIR
AG3Y P= SUMIB39: AR

AG4J p=* JOTAL
AG4s & P=

A4t & P=

AG47 & P= SUM(GAT:RF4T)
AGde §  P=

f643 ¢ P=

RESO §  P= SUM(GS0:ARSD)
ABSL ¢ P= SUMIBGL:AFGL
AE32 ¢ P=
KE3I ¢ Ps

i8

AES4
AESS
AE3S
AB&2
AG&4
RE&T
A6L4
A&7
AB4E
AGAT
RET0
AET1
AE72
8673
AG82
A583

W G AP Wy A A Y WY WY LR

e

FJ Y fric ¥. Crawford (Michigan State Univ.)

P=
p=
p=
p=
p=
Pz
p=
P=
F=
F=z
Pc
F=
5]
p=
p=
P=

Ratip
P= IF(C11842-9999, !NPV*CI{T,”ES AFSS)+655) / INPVICLET HAT: AFG71+697) KA
31 +Ba5) JANPVI B‘l? H97:AF9T) +697), TNA
= IF{EIIB"-°°°9 {NPVI(ELLF, FS‘ AF55)+655)J(NPV(E1§7 H97:8F97}4697), Y
= IF(FLBC- °°99 (HPU(FI!: HZ5: QFJ5}+EJSIIfNPUfF1§7 HI7:AF97) +597) KR
= IFIBE11BL- 99?9 'NPV(EI!T Hag: A554)+6551/(NPVf81?7 HOTIAFST7)469T7), JN)
= EFfHIIB > 9?9” [NPU‘H"? HE5: AFSS) +655) / (NPV BRI L7, H97: AF9TI¢E97Y, Y

AER4 §
AGBS &
RGBS §
4687 ¢
AGRE ¢
ABEY ¢
AGI ¢
AEY1 §
AE9Z §
SUMEESA: AFO4) AB93 ¢
SUM{B33: AF3T) BG4 ¢
SUM{B34: AF36) AEYD &
" TOTAL ABSE §
SUM{ESA: AFSY) AGRT §
ABYE ¢
AEDY %
SUM(B&7: AFST) AGI00 ¢
SUM{G4E: AFAB) AE1NL 6
AELOZ §
RBEOD
SUM{BTI:AFTL) AG106 §
SUM{G72:/F72) 46107 ¢
SUM{B731AF73) AE108 ¢
o T0TAL AGLOT &

SuM(583: AFEY) _j\ ABL10 ¢

P=
p=

F= SUMIGS4:AREL)
P= SUM{EET7:AFET7]

p=
F=
P=

SuR1{G90: AF D)

P= GUM(E9L:AF9L)

"

SUMIGI2:AFT2)

P= SUM{E93:AFI3)
F= SUM{G74:AF94)
P= SUM{G9S:AFID)
Pz SUN(GR4:AF9S)

P=
p=

SUM(BT7:AFTT7)
SUM{G9B:AF8)

P= SUM(E99:AF9Y)

Ps=
Pz
P=
p=
P=
p=
P=
P=
P=

SUN{G100:AF100)
SURIGLOL:AFIOD
SUM(GI02:AF102)
*  TOTAL

SUM{BLOTAFLOT)
SUN¢GL10B:AF108)
SLM{6109:AF10T)
SUN{BI1G:AFILO}
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Annex 3: Addendum to User's Guide to BENCOS,
by Ting-Ing Ho and A. Allan Schmid

Introduction

These instructions describe an addendum to the BENCOS temp{ate
written by Ting-Ing Ho and Eric Crawford, and are in addition to the
instructions prepared for BENCOS. The addendum adds compounding
calculations to the present value and IRR calculations of BENCOS.
It is useful for showing the sensitivity of a project's rank {when
compared to other projects) to a wider variety of investment criteria.
It also provides data for the "Terminal Value Method (Mishan, 1976
and Schmid, 1983) which explicitly transforms project cash flows to reflect
explicit reinvestment assumptions. Different discount rates can be appiied

to costs and benefits.

Description of Amended BENCOS (File name SCHMID)

The amended BENCOS template has everything that the original
template had (with minor exceptions) plus an addition to the parameter
section and a new output section for the compounding results.

2.1 Parameter Section

In addition to the previous program's parameters, the following
parameters are to be entered (cell coordinates J3:P5): ‘(a) terminal
year, 1.e;, the last year of data for the longest lived project being
compared; and (b} interest rates for compounding (can be different
for benefits and costs).

2.2 Data Input Section (rows 14-39)

Same as for BENCOS (see user's guide).

2.3 Output Section (rows 44-159)

Lines 129-130 show the compounding factor (1+r')n for each year.
Subsequent 1ines show the calculated terminal value for benefits and

various types of cost.
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Line 136 is the Terminal Value of Excess of Cost over Return for
each year. Any positive value in line 136 indicates a capital require-
ment (in effect a need to borrow). The total column for Tine 136
(cell AG136) indicates the Terminal Value of Net Benefit, which is
the same as cell G140 (with a sign change).

Three terminal value ratios are calculated: (141) Gross Terminal
B/C Ratio (with all types of cost considered as limiting), (142} Net
Benefit/Scarce Resource Cost Ratio {with only costs designated in
parameter section as limiting), and (143) Ratio of (Benefit - Produc-
tion Costs)/{Operating Costs + Capital Costs) with operating and
capital cost regarded as limiting.

Rows 146-151 express the terminal values as present values. That
is, the terminal value in Year T is discounted to the present by the
factor 1/1+r)T. This is included so it can be demonstrated that if
values are compounded and then discounted at the same rate, the
results are the same as the original present value (i.e., Row 146 =
¥ Row 108; 147 = & Row 109; and the B/C ratios are equal, e.g.,

Row 148 = row 111). The same holds for NPV (row 150 = I row 110).

Rows 152-159 are concerned with computing a special kind of IRR
wherein the cost of capital éﬁd net returns ére discounted (compounded)
at explicitly selected rates. Following Mishan (1976, Ch. 37), it is
called the "normalized internal rate of return". The sum of Tine 138
(cell AG138) is the terminal value of net return (TVYR), obtained by
compounding at a selected rate to the selected terminal year, i.e.,
the sum of the values in years when net cash flow is positive. {(Don't
be confused by the fact that the program shows these values as

negative.) The sum of Tine 101 (cell AGIO1) is the present value of
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net investment (i.e., capital cost (K)) discounted at a selected
rate, i.e., the sum of the values in years when net cash flow is
negative (actually shown as positive numbers). The normalized IRR
then is the rate of interest which makes the terminal value of net
returns equal to the present value of net investment (K). I.e., the
normalized IRR is the rate of interest which reduces the following
transformed net cash flow stream of line 139 to zero: -K, 0, 0, ...,
TVR. It represents the average rate of growth over years of an initial
sum K (or present value of K) that will yield a given terminal sum.
This calculated normalized IRR of the explicitly reconstructed net
cash flow is shown in line 159. (Note that if the IRR is negative,
the value shows as N/A.).

Note: Remember that in G format numbers will be shown in scientific
notation when they are too large for the column. When the Terminal
Value of Net Benefit is <1 the program is written so that it will show
the value approaching zero (carried to many places). This will be
printed in scientific notation as a number with a large negative

exponent such as 8.7e-12.

How to Use the Amended BENCOS

3.1 Loading the Template

After loading SuperCalc, load the amended BENCOS template by
entering command /L, SCHMID, A. (enter /L, followed by SCHMID (hit enter),
followed by A.

3.2 Entering Parameters and Data

Follow the directions in the main BENCOS user's guide, After data

is entered, hit [!] to calculate. Note: relative to Step 6 (2) in the
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original guide: to obtain a summary of the most needed information
(rows 106-159) enter the following commands:

/0, D, A106: H159, P
Then depending on the number of years used (terminal year) you can
print the needed values by putting the column letter for the last
needed year after the semi-colon (up to 8 more columns), for example
a 3-year comparison:

/0, D, I1106: J159, P
or whatever you need following the same general instructions in the

original gquide.

Making Comparisons

Write down or print out the necessary results for the project
analyzed and repeat for other projects being compared. The parameters
and data input from the first project can be cleared by:

/B, Al: AG40
Do not blank or zap everything or your headings will disappear and
you will have to load the program again.

The data in the parameters section can be changed as needed.
Remember that the compounding parameter entry cells are to the right
of what shows originally on the screen.

On rare occasions, the output may be printed in the wrong column
because of the limited memory of SuperCalc. (Sorcim has informed us
that problems associated with very large spreadsheets have been
rectified in SuperCalc2.) Check rows 108-110 to see if the percen-
tages are all in the same column. If not, recalculate and hope that

it is right next time.
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Annex 3: Terminal Value Spreadsheet

VAL B LD N F 8 " T o i N

HH i N
1i SURMARY -
z:p;umugrggg SECTION oF BEREFH COST ANALYSIS
3t P anmng Horizon = » {{ years Terninal Year = »
4} Interest Rate for Discounting = 3 <{ (Enter 2 decimal value) Interest Rate for Compounding Losts ¢ »n
31 Definition of Capital or Scarce Resource fosts = )} « Interest Rate for Compounding Benefits = )
& {1: as entered in rows 38 & 39)
7t (2 sugens of ; T
135m SETHNID)
Vil YEAR
128! 0 i 2 3 4 5 b 7
1291 Compound Factor {losts at 01} 1.00 1.00 .00 1.00 1.00 1.00 1.0¢ 1.00
130¢ Compound Factor (Benefits at 01) 1.0 1.00 1L.O0 1.00 1.00 1.00 .00 1.00
131} Terainal Value of Benefits ‘ .00 .00 .60 00 00 0 00 .80
132} Teraina] Value of Operating Cost .00 .00 00 .00 00 00 00 00
1335 Terainal Value of Total Prudur.tmn Cost .00 .00 00 00 .00 .00 00 00
134) Tersinal Value of Total Capital Cost 00 .00 00 00 .00 00 .00 0
135% Terainal Value of Total Costs 00 00 00 00 00 00 0 O
§36% Terminal Value Excess of Cost over Return 00 «00 .00 .00 .00 .00 .00 .00
1371 Amount of Net Investment .00 00 .00 .00 .00 0 00 00
1387 Amount of Net Return 00 00 00 .00 .00 .00 0 00
139% Transformed Cash Flow 00 00 00 00 00 00 00 00
140} Terminal Value of Net Benefit = .00
141} &ross Tersinal B/C Ratio =  ERROR
142! Net Benefit/Scarce Resource Cost Ratio = ERR .
%ﬁ' Ratio of (Benefit - Prod Costsl/{Dperating Costs + Cipltal Costs) = ERROR
145! .
1461 P, V. (at 01} of Terminal Value Total Benefits= 00
147: P. V. (3t 0X) of Terminal Value Total Costs = .00
148! Presant Value Ratic of Gross B/C = ERROR
149: Net Present Value of Teraminal Value of Net Benefit:
150 {at rate used to cospound costs) = .00
51 {at rate used to cospound benefits)= 00
152% Estimated Norsalized ERR
153! Interest Rate 02 04 .08 .08 10 .12 A b .18 20 22 24

igg: Net Present Value .00 .00 .00 .00 .00 00 .00 00 .00 .00 .00 .00

1361 (Working Space, i 02 04 8 08 .1 A2 44 A .18 .2 .22 i)
}gg. {Werking Space, Iower i = .38, lowernpv 03 hi apv 9l
1592 The Norsalized IRR: ERROR  or ERROR PERCENT

Bibliography

Mishan, E.J. 1976 Cost-Benefit Analysis. New York: Praeger.

Schmid, A.A. 1983. Political Economy of Public Investment.




IDP No. 1

iDP No. 2

IDP No. 3

IDP No. 4

IDP No. §

WP No. 1

WP No. 2

WP No. 3

WP No. 4

WP No. §

WP No. 6

WP No. 7
WP No. 8

WP No. 9

WP No. 10

WP No. 11

WP No. 12

WP No. 13

WP No. 14

WP No. 15

MST INTERNATIONAL DEVELOPMENT PAPERS Price

Carl K. Eicher and Doyle C. Baker, "Research on Agricultural Development in Sub~ $ 8.00
Saharan Afriea: A Critical Survey,” 1982 (346 pp.).

Erie W. Crawford, "A Simulation Study of Constraints on Traditional Farming Systems $5.00
in Northern Nigeria," 1982 (136 pp.)

M.P, Collinson, "Farming Systems Research in Eastern Africa: The Experience of $ 4.00
CIMMYT and Some National Agricultural Research Services, 1976-81," 1982 (67 pp.).

Vincent Barrett, Gregory Lassiter, David Wilcock, Doyle Beker, and Erie Crawford, $ 5.00
nAnimal Traction in Eastern Upper Volta: A Technical, Economic and Institutional
Analysis," 1982 (132 pp.).

John Strauss, "Socio-Economic Determinants of Food Consumption and Production in $ 5.00
Rural Sierra Leone: Application of an Agricultural Household Model with Several
Commodities," 1983 (91 pp.).

MSU INTERNATIONAL DEVELOPMENT WORKING PAPERS

Daniel Galt, Alvaro Diaz, Mario Contreras, Frank Peairs, Joshua Posner and Franklin Free
Rosales, "Farming Systems Research (FSR) in Honduras, 1977-81: A Case Study," 1982
(48 pp.).

Edouard K. Tapsoba, "Credit Agricole et Credit Informel dans le Region Orientale Out of Print
de Haute-Volta: Analyse Economique, Performance Institutionnelle et Implications :
en Matiere de Politique de Developpement Agricole,” 1982 (125 pp.).

W.P. Strassmann, "Employment and Construction: Muiticountry Estimates of Costs and  Out of Print
Substitution Elasticities for Small Dwellings,” 1982 (48 pp.).

Donald C. Mead, "Sub-contracting in Rural Areas of Thailand," 1982 (52 pp.). Qut of Print
Michael T. Weber, James Pease, Warren Vincent, Eric W. Crawford and Thomas Stilwell, $ 5.00

"Microcomputers and Programmable Caleulators for Agricultural Research in Developing -
Countries," 1983 (113 pp.).

Thomas Stilwell, "Periodicals for Microcomputers: An Annotated Bibliography," 1983 $ 4.00
(70 pp.h

W. Paul Strassmann, "Employment and Housing in Lima, Peru," 1983 (96 pp.). Out of Print
Carl K. Eicher, "Faire Face a la Crise Alimentaire de l'Afrique,” 1983 (29 pp.) Free
Thomas C. Stilwell, "Software Directories for Microcomputers: An Annotated $ 3.00

Bibliography,” 1983 (14 pp.). -

Ralph E. Hepp, "nstructional Aids for Teaching How to Use the TI-59 Programmable Out of Print
Caleulator,” 1983 {133 pp.). '

Michael L. Morris and Michael T. Weber, "Programmable Calculator (T1-59) Programs Qut of Print
for Marketing and Price Analysis in Third World Countries," 1983 (105 pp.).

Valerie Kelly, Robert D. Stevens, Thomas Stilwell, and Michael T. Weber, "An Annotated $ 7.00
Directory of Statistical and Related Microcomputer Software for Sociceconomic Data
Analysis," 1983 (165 pp.). :

Chris Wolf, "Guidelines for Selection of Microcomputer Hardware," 1983 (90 pp.). $ 5.00

Erie W. Crawford, Ting-Ing Ho, and A. Allan Schimid, "User's Guide to BENCOS— $ 3.00
SuperCalc Template for Benefit-Cost Analysis,” 1984 (35 pp.).

Copy of BENCOS Template in [BM PC-DOS 1.1 Format, on single sided double density $15.00
diskette {readable on most MS-DOS systems). :

James W. Pease and Raoul Lepage with Valerie Kelly, Rita Laker—Qjok, Brian Thelen, $ 7.00
and Paul Wolberg, "An Evaluation of Selected Microcomputer Statistical Programs,
1984 (187 pp.)-




