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This paper describes the results obtained from analyzing past printing require-~
ments at System Development Corporation ard determining alternative methods of
printing, duplication, and distribution. The techniques useC in determining
the costs for each of the several alternative methods are described, and
elements of cost discussed briefly. The techniques permit comparisons between
standard offset printing methods and conventional distribution of bound, paper
copies using less conventional publishing and distribution methods--aperture
cards, microfiche, and microfilm cartridges.

The cost appraisal methods are not dependent on the printing techniques used
by the System Development Corporation, but are equally applicable to any

company. The results, showing percentage differences between the alternative
methods, do reflect what we are doing, and how we charge for material, labor,

overhead, general and administrative expenses, and the like. But the techniques
are not company specific.

Seven different methods were investigated, involving three microforms. The
methods are tabulated below, along with the type and percentage of distribution
of each microform and a brief listing of characteristic features.

In our calculations, we used the actual page counts ’‘nvolved in publishing
change pages to two series of documents over a period of 43 months. We printed
over 27,000 change pages, with a total impression count in excess of 17 million.

The two series were approximately equal in dollar costs. However, for one
series we included a security handling charge, for the other series we did not.
Results are shown for the combined totals, and, in addition, vhere significant
differences do exist, the results for each of the geries are also shown.

Since dollar figures are not particularly meaninsful, results of the calcula-
tions used to determine costs for each method are expressed in percentages.
3tandard print costs are shown as 100 percent, and ell other costs are a
percentage of the standard print cost.
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Table 1. Methods Investigated
METHOD DISTRIBUTION FEATURES
1. Btandard Print Costs 100% Paper Conventional plate gener-
ation and printing using
. offset lithography
techniques.
2. Minimum Microfilm 100% Paper Aperture card-to-plate
Costs generation.
3. Aperture Card 25% Paper Two, four, or eight page
Distribution Costs 50% Duplicate images per card.
aperture cards
4. Microfiche Set Dis- 25% Paper 55 page images per fiche.
tribution Costs 30% Duplicate 100% replacement of
f1iche fiche set every change.
5. Changed Microfiche 25% Paper 55 page images per fiche.
Distribution Costs 30% Duplicate Replacement only of fiche
fiche with changed page images.
6. Rollfilm Cartridge 25% Paper 2,000 page imsges per
Distribution Costs 25% Cartridges cartridge. Film cost 1is
averaged to the documens,
based on change experi-
ence of each book.
7. Cartridge and Aperture| 25% Paper Seme image count fou
Card Distribution 15% Cartridge microform as previously
Costs 15% Aparture card | used.




I ST S — e oo s ..

3 March 1966 3 SP-2341/000/01

Figure 1 shows costs as a percent of stendard print costs. From this figure,
we see that aperture card distribution using eight images per card cost only
55.8% of standard print costs. If we use four images per card, our costs
increase to 85.3% of standard print costs. Before accepting the greater cost
savings potential of the eight-image card, however, we must determine 1if our
readers and reader-printers are compatible with the greater redvction ratio

necessary to achieve the eight images per card.

Figure 2 compares the methods by percent savings of standard costs. We see
that microfiche set distribution methods save 6.1% over standard print costs,
and that we have a negative savings of almost 29% if we use two-image aperture
cards. If we do not consider the trade-offs and other costs, such as readers,
etc., but consider only the savings relative to standard print costs, we can
rank the various techniques. Figure 3 shows the relative rankings of the
methods.

In Figure L4, we see the impact of security handling charges on the relative
costs for aperture card distribution. Savings using aperture cards of eight,
four, and two images per card bave been determined relative to standard print
costs, with and without security handling charges. Also, the combined savings
for both series of documents have been detarmined.

The formulas used to determine these results contain certain common elements:

1. Cost for platemaking.
2. (ost for printing paper coples.
3. Cost for handling and distribution.

To these elements were added:

L. Cost for generating original and duplicate aperture cards.
5. Cost for generating microfiche masters and duplicate fiche.
6. Cost for genesrating roll-film originals and duplicates.
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B T R e e i - s Ao 7 b i e Y i e s

]

SP-2341/000/01

3 March 1966

2t1

SIS00 INTYd QUVANVIS 40 INIDHEL SV NOSIUVIWOD T RNOIA

*00T 96 88 08 gl %9 96

eh oh ct e ot 8

L get

L°EL

SIS0 NOLLNETYISIA THINIMEJY NV FDAIEIEVO

0°c9

SIS0) NOILASTYISIA IOATUIMYD WIIA TIH

L LL

SIS0D NOILNGTUISIA FHOIJOUOIW TIONVHO

6°E6

SIS00 NOILNATYISIA I¥S FHOIJCHOIW

g8°qs

@IVO/g--SIS00 NOILNETHISIA QUVD THNIMAIV

€£°48

MIVD/4--SIS00 HOILNETHISIA MIVD THATYEIV

@IVD/2--SIS00 NOIINGTHISIA @IV0 THNINIAJIY

9° 101

SIS00 WITS08DIN WINININ

0° 00T

SIS00 LNTYd QIVANVIS

-

L. A —— T



8P-2341,/000/01

3 March 1966

SLS00 INI¥d MHWINVLIS NO SONTAVS INFOHYAd °2 THNOII

®™w/e
-=SIS00 @IVD
MWNINIIV

WILICUDIN
N \ 9°T )

SIS0D LAS
JHOIJOHOIR

JOqTUIFVO

FOATUINVYO
WIId TION

SIS00 JMTHd

.:N

. QAH

lmH.

O:N

- wm

24

“gh

* 1 W

b Aaak s ameasditiantennntie v Ll e e e e

B e B b o malaiaelS ]



e et e Aoy

o - . e e o

warpy .
PR

SP-2341/000/01

3 March 1966

SONTAVS LS00 Xd SUOHIAW 40 ONDINVY *€ INOIJ

@IV0/2~-SIS00 NOLLNATYISIA qHV) MHAINIJY

c+

SLSO0 NITJOYOIN WNWINIW

SIS00 INT¥d QUVINVLS

SISO0 NOLLNETHISIA I9S SHOIJOMOIW

o1~

@IVO/~-SLS00 NOLLNATEISIA QHV) SMATNAIY

oS-

SISO0 NOILNATHISIA SHOLICHOIW QHONVHO

9c-

SISO0 NOILNETHISIA SMAINIJY (INV TOATUIMVD

SISO0D NOLLOATYISIA FOATHIMVO WIId TIOH

-

QIVD/g~-SIS00 NOILNATHISIA QUVD HNOINHJY

e —— p—



3P-2341,/00C /01

o+

3 March 1966

NOLLAETAISIU TV HFINLEHdV YOd STNIAVS

*h TNOIL

BurT
-puey
4no
~Q3TM

StT-

yaog

0+
150D
pPIEPUTYS

LE-

:

8
pIc) J9J safewy

Jury
-ruEy
Lq3Tan

-33g

LERd)

- R

e T E——— 2 Q. R WU - .

-

"l

AR g g AP~



3 March 1966 8 SP-2341/000/01

The formulas are presented in Appendix A. The value for each term specified in
the formulas is presented in Appendix B. To help understand how best to use

these formulas, let us exsminz and comment on two of them.

STANDARD PRINT METHOD

The standard print method itz based on use of a page of camera-ready copy, the
transfer of that page image to a multimaster, and the printing of that page on
a multilith press. The end product is a set of printed pages that 1s available
for distribution, that is, distribution is 100% paper.

The standard print cost is determined by the following formnla:

C = MlP + IPD + 8D

where:

C = standiu.d print coet in dollars.

Ml = cost for generating a multimaster from a camera-ready psge.
P = the number of pages to be printed.

I = the cost for printing one side of a piece of paper, includ-

ing the cost of the paper, collating a set of pepers, and
fastening the pages together.
= the number of copies required for distribution.

S = special handling charges, including, in our case, the cost
for controlling, recording, and destroying classified
documents, and for the differences in handling end distribu-
ting classified documents.

We have the three common elements of cost defined in this formula--the cost for
platemaking (MlP), the cost for printing paper copies (IPD), and the cost for
handling and distribution (SD).
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The cost for generating a multimaster from a camera-ready page varies with the
type of process used. If the page 1s photographed and a metal offset plate is
made from the negative, the cost could run as high as $2.50 per page. If the
page 1s fed through a Xerox 91l Copier, using a short-run paper master, the
cost might be 25 cents per pege.

The cost per impression has its variables, as well. The paper may cost only
.2 of & cent for one grade, or, perhaps, 10 cents for another grade. Make-
ready time on the press may have to be charged against 100 sheets of paper in
one Jjob, and 10,000 sheets of paper on esnother Jjob. The collation of three
pages is less expensive than the collation of 34 pages. Stapling a set of
pages costs, say, $10 per thousand sets of pages. Using a plastic spirel
binder, on the other hand, may ccst $250 per thousand.

Special handling charges likewise have a wide range of values, depending on the
methods for shipping, for example. The difference in distcribution costs
involved with airmail special delivery for overseas shipment, as compared to
fourth clases mail, can be substantial. The differences between handling classi-
fled and unclassified documents are very great. Some estimates have placed the
cost per document for security handling at as much as $45 per document, with an
unclassified document of the same type costing only about 37 cents.

With the variations in techniques that can be introduced in platemaking, in
printing, in binding, and in distribution, the standard print cost is obviously
not very standard, except within a company and when applied to a particular set
of books. The formula presented above for determining standard print costs can,
however, be used by an organization by substituting the appropriate values as
determined by that organization.
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MINIMUM MICROFIIM APPROACH

In the minimum microfilm epproach, the end product is the same as the standard
print method, that is, printed pages. But the minimum microfilm approach uses
an sperture card as the original copy from which the multimaster 1s made. This
technigque is used when the reproduction master is required lmmediately for a
subsequent change, as it is at SDC, or when it is inconvenient to supply the
reproduction master to the platemaking facility. I can think of two reasons
for inconvenience: (1) when you can find someone else to pay the print bill
by supplying only microfilm, or, (2) if you were on the Island of Pago Pago,
you film the cemera-ready copy, and send the film on to, say, Los Angeles,
where a vendor makes the plates and does the printing for you.

The formula for determining the costs when using an aperture card as the
original copy for the multimaster is essentlially the same as for standard print
costs. It includes a platemeking cost, the cost for printing the paper copies,
and the cost for distributing the copies. But we now add the cost for gener-
ating a negative silver halide film and mounting it in a tab card.

And so it goes. To the negative aperture card cost, Jjust add duplicate aper-
ture card costs and the additional distribution costs, and you have the next
formula. These formulas can also be used ln forecasting printing and distri-
bution costs for next year's budget, for new contracts, for proposals, and
for changes in system requirements.

The methods described here for cost anslysis do not account for every cost
element and consideration required to decide which of several methods should
be selected for reproduction and dissemination of information. However, the
use of these formulas should help considerably in reaching the right decision

for a particular set of documents.
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APPENDIX A
COST ANALYSIS FORMULAS
1. STANDARD PRINT COSTS

Standard Print Costs equals the platemaking cost plus paper copy print cost
plus special handling costs.

C = M1P + IPD + SD

where:

C = standard print cost in dollars.

Ml = cost for generating a multimaster from a camera-ready page.
P = the number of pages to be printed. '

I = the cost for printing one side of a piece of paper, includ-

ing the cost of the paper, collating a set of papers, and
fastening the pages together.
= the number of copies required for distribution.
S = special handling charges, including the cost for controlling,
recording, and destroying classified documents, and for the
differences in handling and distributing classified documents.

For discussion of the variables listed, refer to page 9.
2, MINIMUM MICROFIIM COSTS

Minimum Microfilm Costs equals the platemaking cost plus paper copy print cost
plus specilal handling costs plus aperture card cost.
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A= M2P‘+ IPD + SD + alP
vhere;:
A = the minimum microfilm cost.
M2 = the cost for generating a multimaster from an aperture card.
P = the number of pages to be printed.
I = the cost per impression (the cost for printing one side of a

piece of paper, etc.)

D = the number of copiles required for distribution.
S = specisl handling charges.
a, = the cost tc generate a negative silver halide film and mount

it in a tab card.

For discussion of the variables listed, refer to page 9.

3. APERTURE CARD DISTRIBUTION COSTS

Aperture Card Distribution Costs equals platemaking cost plus paper copy print

cost plus special handling costs plus master aperture card cost plus duplicate

aperture card costs,

B=MpP + .25m+s(.25n+£‘—)+—1’- oy + - a0,
Q Q Q

where:
B = aperture card distribution cost.

M2 = cost for generating e maltimaster from an aperture card.
P = number of pages to be printed.

I = impression cost.

D = number of copies required for distribution.

S = special handling costs.

- —— S Sk D VP 4 et
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Da = number of sets of aperture cards to be distributed.
Q@ = number of page images per aperture card.
a, = the cost to shoot and develop a strip of 35mm roll film and
to mount a frame of that film into a teb card.
a3 = the cost to make a direct contact duplicate aperture card

from the master aperture card.

The number of sets of aperture cards to be distributed can be expressed as =
single number or caan be expressed as a percent of the number of copies
required to distribute paper copies only. The number of aperture cards re-
quired is a function of the number of page imasges per card.

Special handling charges should be essentially the same, whether paper copies
or sperture cards are used, unless mailing costs are included in the special
handling charges. In that case, the special handling costs can be determined
as follows: ,

D

a
.25D.Sl + . 82

Q

where s1 represents the cost for distributing paper copies and 82
represents the cost for distributing a set of aperture cards.

L, MICROFICHE SET DISTRIBUTION COSTS
Microfiche Set Distribution Costs equals platemal:ing costs plus paper copy print

cost plus special handling costs plus master microfiche costs plus duplicate
microfiche costs.

- . R e e Ay . - -
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Pc1 ch P n
E=M3P+~.251PD+S(.25D+DF)+F1( + + ey ——
v v v
Pfl Pf2 P ;
+ DgFo ( + + e )
v v v
where
E = microfiche set Aistribution cost
M3 = cost for gererating a multimaster from microfiche
P = number of pasges to be published.
I = cost per impression.
D = numper of paper copies required.
S = speclal handling costs.
DF = number of sets of microfiche to be distributed.
Fl = cost for meking e microfiche master.
Pc = number of pages in s part/chapter in which one or more pages
are changing.
v = number of page images per microfiche.
F2 = cost for making a duplicate microfiche.
P, = number of pages in a part/chapter.

In this costing, we provide a microfiche copy of the smallest book division
employed, in our case, either part or chapter. We provide a complete set of
microfiche covering all documents in the series of books, whether the fiche

has been changed or not. To determine the number of new microfiche masters
required as a result of pages being changed, we must first determine the number
of pages in the part or chapter having one or more pages, and then divide by the
number of images per fiche. For duplicate fiche, we must determine the number
of pages in each part/chapter, and then divide that by the number of images

per fiche, since we are distributing a totelly new set of fiche to holders of

previous sets of tiche.

SR TR ., ... . . . S
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The same comments apply to special handling charges for microfiche that apply to
aperture card distribution.

5. CHANGED MICROFICHE DISTRIBUTION COSTS

Changed Microfiche Distribution Costs equals platemaking costs plus paper print
costs plus special handling costs plus master microfiche costs plus duplicate

microfiche costs.

This formula is identicel to Formula L, the Microfiche Set Distribution Cost
formula, except for the cost of duplicate microfiche. To determine the cost of
duplicate microfiche when distributing only duplicetes of changed microfiche
masters, substitute the following:
P P P
1 2 n_

DF, ( + + oo

v v v

in place of the equivalent expression, in which Pf has been used.

Sound control practices may dictate that all microfiche be repilaced when any
one is changed, rather than replacing only the changed fiche. Some elements to
consider in addition to cost includes:

a. Number of people using the file.

b. Number of sets of files.

c. KNumber of fiche in file.

d. Security classification of information.

e. Effect of improper purging of obsolet: material.

f. PFamiliarity of users of information with or identification of
updated information.

s | gl P PR . awa ¥y G S P NP RN S WU Wrer - . e
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6. ROLL FIIM CARTRIDGE DISTRIBUTION COSTS

Roll Film Cartridge Distribution Costs equals platemaking cost plus paper copy
print cost plus special handling costs plus filming and developing coste plus
duplicate film costs.

R =MpP + .25IPD + S (.25D + DR) + F3 + F\Do

3

where:

R = roll film cartridge distribution cost.

M3 = cost for generating a multimaster from roll film.

P = number of pages to be printed.

I = cost per impression.

D = number of paper copies required.

S = speclsal handling costs.

F3 = cost for exposing and developing s roll of microfilm.
Fh = cost for making a duplicate of a roll of film.

DR = number of duplicete films to be distributed.

The cost for generation of & multimaster from roll film is usually the same us
for generation using either aperture cards or microfiche, if, in fact, the
availatle equipment will permit use of that particular miecroform.

Since a roll of film 1s assumed to contein 2,000 images, any change to one of
the images costs the same as a change to all 2,000, But, because our books u.
not necessarily change each m:1th, we have computed & standard cost per bool.,
vwhich reflects the frequency of change of that book, and the grouping of bocks

on a cartridge.
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7. CARTRIDGE AND APERTURE CARD DISTRIBUTION COSTS

Cartridge and Aperture Card Distribution Costs equels platemaking cost plus
paper copy print costs plus speciel handling costs plus roll film generation
costs plus duplicate cartridge costs plus master aperture card cost plus

duplicate aperture card costs.

G =MP+ .25IPD + S (.20 + Iy +Da)+F3+FhDR+_1?_ .8,

Q
P
+ — . 8D
Q 3"a
Where:
G = cost of cartridge and aperture card distribution.
M3 = cost for generating a multimaster from roll filw.

P = number of pages to be published.

I = cost per impression.

D = number of paper copies to be distributed.

S = special handling costs.

Dp = number c¢f duplicate films to be distributed.

Da = number of duplicate aperture card sets to be distributed.
F3 = coet for exposing and developing a roll of microfilm.
Fh = cost for making a duplicate of a roll of film and mounting

on cartridge.
Q = number of page images per aperture card.
a, = cost for making a master aperture card.
8y = cost to make a duplicate sperture card.

For convenience, we have shown only cartridge, aperture card, and paper dis-
tribution. The formule can also be used to combine distribution of microfiche,
cartridge and aperture card copies, plus the normal distribution of peper
coples. Or, by slight modification, film strips or Jjackets can be used as one
os the miroforms.

) I -y oy W i
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AFPENDIX B

STANDARD COSTS

The listings below provide standerd values that can be substituted in the formu-
las in Appendix A in lieu of company-specific values. Standard costs represent
vendor costs within the Los Angeles area. Where costs are not available from
vendors, a representative cost has been supplied. Where there is a range of

alternative values, the range is given, and the variance explained briefly.

TERM DEFINITION UNIT VALUE EXPLANATION /REFERENCE
Ml Camers-ready copy to $2.50 to $2.50 - neg and metal plate
multimaster $0.25 1.90 - neg and paper plate

0.A0 - photodirect paper plate
0.4C - Bruning plate
U.25 - Xerox 214 plate

I Cost per impression $0.02

) Special handling $1.L40 See Note.

8, Master aperture card $0.13 3M Filmsort 10GUD camers caerd.

M, Aperture card to multi- $0.45 Xerox 1824 or Itek Printer.
master

Da Number of sets of 50% of Assumed distribution reduction
aperture cards to be standard vith 25% paper copy. Two
distributed 15% of aperture cards with other

standard microforms.

Q Number of images per 2or 4 Depends on material and use.

aperture card or 8 Results use each of these
values.
a, Master aperture cerd $0.20 Roll film, cut up and mounted.

NOTE: Security hendling charges involve contrcl, record, and destruction ac-
tivities, which relate to specific distribution requirements, numbers
of classified documents, type of document control system, etc. This
value i not directly usaeble for sny other organization.
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TERM DEFLNITION

Duplicate aperture card

Roll £1lm to multi-
master

D Number of copies of
printed pages to be
distributed

D Number of sets of micrc-
fiche to be distributed

Cost for making a micro-
fiche master, using
16mm £1lm

F, Cost for duplicate
- microfiche

v Number of page images
per microfiche

F3 Cost for making a nega-
tive roll film for
cartridge

Fh Cost for making a dupli-
cate roll film and
mounting in a cartridge

D Number of cartridges to
be distributed

19
(Last Page)

UNIT VALUE

$0.06
$0.08

$0.40

THIS IS
STANDARD

30% of

standard

$2 .OO

$0.30

25

1.67 to
.30
yer book

$0.40 to
$2.00
per book

25% of
standard
15% of
standard

SP-2341,/000 /01

EXPLANATION RENCE

Diazo duplicate
Kalvar dupliceate

Xerox Copyflo

Assumes no microform
distribution.

This 1s silver halide roll
film, cut up in strips.

Volume price is lower.

60 is limit per fed spec.

Based on SDC documents with
frequency of change of 10
times per year. Assume $25.00
per roll for shooting and de-
velcping negative f£ilm,
including cost of handling
original material.

Based on same figures as
negative film. Dupe rolls,
including cartridge, cost
approximately $6.50 per roll.

Cartridge distribution only.

Distribution of several
different microforms.
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