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I w i l l be descr ib ing lessons learned from 
managing the to ta l funct iona l cost of information 
processing that exceeds ha l f a b i l l i o n do l l a r s . This 
a r t i c l e i s based on the broad concept we have at 
Xerox that the cost o f the users cannot be separated 
from the cost of the technology. 

We have developed the concept of t o ta l "back 
o f f i c e " management at Xerox, i n the l a s t f i ve years . 
Our to ta l cost o f informat ion processing includes in 
add i t ion to EDP, telecommunications, word process ing, 
f i l i n g , and customer inqu i ry handl ing, a l so the ex-
pense of over twenty-thousand people engaged in a l l 
forms of admin is t ra t ion exc lus ive of i t s managerial 
and profess ional contents. 

We bel ieve that we ought to look func t i ona l l y 
at the en t i r e process of managing the information 
resource, because th i s is increas ing ly becoming an 
over r id ing soc ie ta l concern about the growth of 
bureaucracy. This concern i s not only unique to p r i -
vate indus t ry , but also to pub l i c serv ices where the 
informat ion funct ion accounts for almost the en t i r e t y 
of expenditures. 

We are cont inua l l y confronted with having to 
a r r i ve at t rade-o f f s between current and future in -
vestment streams, short term cost reduct ions, and 
performance improvement object ives whi le i n the pro-
cess of managing informat ion. The margins are gett ing 
t i gh te r and the p r o f i t squeeze is on; therefore , the 
information funct ion today has to account to top 
management for bottom l i n e impact to a greater extent 
than ever before. 

We have to weigh an inc reas ing ly large number of 
options in making these assessments. We must consider 
c en t r a l i z a t i o n versus decent ra l i za t i on , l o c a l l y devel-
oped technology versus cen t ra l l y suppl ied technology, 
and, most important ly , the t rade-of fs between people 
and cap i ta l p roduc t i v i t y . The l a t t e r i s s t ressed 
because I view the systems profess ional as the successor 
to the funct ions previous ly done by i ndus t r i a l engineers 
when they increased the product iv i t y of our goods-
producing sectors of our i ndus t r i a l soc ie ty . As we 
move towards an in format ion-or iented soc i e t y , our 
systems' analysts w i l l have the jobs of engineering 
improved produc t i v i ty from our corporate and pub l i c 
enterpr ise bureaucracies by means of improved uses of 
cap i ta l to perform labor intens ive funct ions . 

One of. the reasons th i s focus i s so sharp at 
Xerox i s because we are in the o f f i c e informat ion 
business. We are a lso an information intens ive 
organ izat ion and, therefore , the focus of how we 
manage our information resources i s very, very 
sharp. 

My presentat ion w i l l address the fo l lowing 
mai n topi cs : 

1. The concept of pro ject p r o f i t a b i l i t y . 

2. The concept of technica l pro jec t pro-
f i t a b i l i t y expanded to examine the aggregate 

organ izat iona l p roduc t i v i t y . Most important ly , 
I w i l l discuss an innovat ive source of 
p roduc t i v i t y accounting as a way of t rack-
ing the bottom l i n e impact of technology on 
company p r o f i t s . 

3. A case study which examines the investment 
dec is ion for a r i sky p ro jec t . 

4. The use of s p e c i f i c examples of how to look 
fo r new opportun i t ies to improve our pro-
f i tabi 1 i t y . 

As a r e su l t of a l l these, I wi11 then redef ine the 
object ives for management informat ion systems 
ac t i vi t y . 

I t i s my in tent to t ry to answer the quest ion 
on the l im i t s on growth in the informat ion systems 
funct ion. Are we beginning to get to the top of an 
"S" curve which augurs the dec l ine i n the past rate 
of growth? Have we already reached maturity or are 
there great prospects fo r fu r the r increases in the 
scope of the informat ion funct ion before us? Can we 
understand what are the d r i v i ng forces which w i l l 
exp la in a pa r t i c u l a r "S" curve for a p a r t i c u l a r 
enterpr ise? 

Let me begin with an "S" curve for EDP budget 
growth. I f one has held a job long enough to analyze 
the development of EDP in a s i ng l e organ iza t ion over 
10-20 years , he f inds that budgetary increments that 
make up a f i rm ' s smooth "S" curve h i s to ry are ac tua l l y 
made up of a mu l t i t i de of i nd i v i dua l learn ing curves 
as seen i n Exhibi t 1. 

I f pro jects are i n i t i a t e d in quick succession 
and they get completed su c ce s s f u l l y , EDP budgets r i s e 
r ap i d l y . As a matter o f f a c t , i f the innovat ion rate 
stops a l together i t i s conceivable fo r the top of the 
"S" curve to dec l ine as cost reduct ion a c t i v i t i e s 
dr ive overa l l expenditures down. 

The key to the ana lys i s of the growth in i n f o r -
mation systems budgets then l i e s i n a carefu l 
examination of i nd i v idua l events causing pro ject 
author i za t ion as wel l as the ove ra l l t iming of suc-
cess ive p ro jec t s . Consider the cost curve generated 
by a t yp i ca l computer p ro jec t as shown in Exh ib i t 2. 
As a r u l e , the operat ing expense for a set of 
app l i ca t ions inc lud ing maintenance and enhancements 
w i l l equal or exceed the expenditure rates during 
development. This means that once an app l i ca t i on is 
automated, i t permanently adds to the f i xed costs of 
the computerized or systematized sector of an organi-
za t ion . Technology improvements do not subsequently 
contr ibute much to cost reductions without inves t ing 
fur ther development funds, s ince technology " locks 
in" costs by ty ing in the app l i c a t i on in to a pa r t i cu -
l a r equipment con f igura t ion . Insofar as labor 
const i tu tes a major part of the cost ( t y p i c a l l y 50-70 
percent of any EDP budget), i n f l a t i o n guarantees that 
the costs of a l l computer app l i ca t ions w i l l grow with 
time. This po int i s best i l l u s t r a t e d by looking at 
the economics of a large EDP organ izat ion as shown 
i n Exhibi t 3. 

37 



MEASURE 
OF 

GROWTH 

INDIVIDUAL 
GROWTH 
CURVES FOR 

> PROJECTS 

AGGREGATE GROWTH CURVE IS COMPOSED OF INDIVIDUAL PROJECT 
EXPERIENCES 

EXHIBIT 1 

A 

$ 
EXPENDITURES LIFE CYCLE EXPENDITURES 

(PROJECT COSTS) 

LIFE CYCLE EXPENDITURE PATTERNS FOR A TYPICAL EDP PROJECT 
APPROXIMATE AN "S" CURVE 

E X H I B I T 2 

38 



WEIGHT FACTOR INFLATION RATE 

.65 

.05 

1.00 

Labor 

Supplies 

Computers 

+ 7 to +10% 

+7 to +10% 

.10 - CPU -15 to -25% 

.15 - Per iphera ls - 5 to - 8% 

.05 Tel ecommuni ca t i ons 0 to 5% 

TOTAL EDP +2.3 to +2.9% 

EDP BUDGET FACTORS - UNIT COST CHANGE RATES/% PER YEAR 

EXHIBIT 3 

I f requent ly hear what a great "buy" information 
processing i s because of the f an ta s t i c improvements 
in computer technology. Despite these overwhelming 
arguments, when you look at the bottom l i n e there i s 
only about a 6 percentage point d i f fe rence between 
labor costs which you are t ry ing to d i sp lace and the 
EDP costs which you are i n s t a l l i n g . Therefore, I don ' t 
think technology i s r e a l l y the most important element 
in p r o f i t a b i l i t y of EDP pro jec t s . Unless the labor 
contents of EDP budgets decreases ma te r i a l l y , the cost 
fac to rs of the EDP organizat ion w i l l be only moderately 
better than those i t w i l l t ry to subs t i tu te fo r by 
means of automation. Watching the cost curves i s , 
therefore , not the most s i g n i f i c a n t var iab le in judging 

the speed with which an organ izat ion evolves through 
stages of growth. P ro jec t p r o f i b ab i 1 i t y - - t he cost/ 
benef i t r a t i o s — i s more l i k e l y to give us a c lue 
about the d e s i r a b i l i t y of new EDP p ro jec t s . 

P ro jec t P ro f i t ab i 1 it.y 

The shape as wel l as the u l t imate leve l of an 
o rgan i za t i on ' s "S" curve w i l l be the r e su l t of several 
c o n f l i c t i n g fo rces . Exh ib i t 4 shows a c h a r a c t e r i s t i c 
pattern of cos t /bene f i t r e l a t i onsh ip s where the gain 
or loss i s def ined as the po s i t i v e or negative cash 
flow re su l t i ng from computer izat ion. Several ru les 
can be gleaned from these r e l a t i on sh i p s : 

PROJECT BENEFITS 

PROJECT 
COSTS/ 
BENEFITS 
OR 
CUMULATIVE 
GAINS 

CUMULATIVE 
LOSSES 

POSITIVE CASH FLOW, OR 
PROJECT GAINS 

CASH FLOW DURING PROJECT LIFE CYCLE 

EXH IB IT 2 
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• Pro ject development phase time should be short 
for an unstable environment. Otherwise ex-
penses for maintenance for enhancements defer 
the breakeven point un t i l the pro jec t becomes 
uneconomical. 

• Projects should be se lected p r imar i l y on t he i r 
a b i l i t y to generate pos i t i ve cash f low. New 
projects should not be funded un t i l a sub-
s t an t i a l port ion of o ld projects is success fu l . 
A quick succession of new project s t a r t s would 
keep accumulating negative cash f lows. 

a Technological uncerta inty in EDP pro jec t 
execution c a l l s for a h igh ly conservat ive 
approach to pro ject se l e c t i on . 100 percent 
over-runs on development expense and 50 percent 
over-runs on operat ing expense are not un-
common as a resu l t of schedule s l ippage more 
than as a consequence of any other s i ng le 
f a c to r . Because of t h i s , return-on-investment 
targets wel l in excess of comparable cap i ta l 
budgeting targets are des i rab le . For ins tance , 
i f a manufacturing corporat ion uses 10-15 per-
cent return-on-investment ( a f t e r tax) as i t s 
minimum target fo r new equipment, i t s EDP 
projects should have a minimum cu t -o f f o f 20-
30 percent. Unfortunate ly , as the discount 
f ac to r goes up, the impact of schedule s l ippage 
becomes even more ob jec t ionab le . 

High return-on-investment (R0I) resu l t s become 
very sens i t i ve to the r e a l i z a t i o n o f estimated 
bene f i t s . To return ROI's i n excess of 30-50 
percent before taxes requires a t t r a c t i v e targets 
of opportun i ty . Consequently, benef i t s p lanning, 
benef i ts v a l i d a t i on , and benef i ts assurance 
should receive equal or perhaps greater at ten-
t ion than systems planning, systems d e f i n i t i o n , 
and computer expense eva luat ion. Character-
i s t i c a l l y , technica l pro jec t planning and 
contro l should consume 5-8 percent of to ta l 
development cos ts . C l e a r l y , we need to spend 
at l eas t th i s much on the benef i t s ide of the 
cos t /bene f i t equation. 

The rea l problem with benef i t ana lys is l i e s 
i n our i n a b i l i t y to account f o r benef i ts 
a c tua l l y achieved. EDP i s only one fac to r o f 
many in the cost s t ruc ture of an organ i za t ion . 
As organ iza t ions , personal a c coun tab i l i t y , 
work cond i t i ons , volumes of work, qua l i t y of 
performance, and procedures change, we are 
unable to track actual accomplishments against 
promised bene f i t s . That 's why I f i nd most 
computer proposals or iented mostly toward the 
technica l aspects of development, because 
spending a l o t o f time on anything e lse is 
not very product ive. There are, however, 
techniques fo r benef i t t rack ing and benef i t 

aud i t i ng which j u s t i f y doing a thorough job. 
This technique is p roduc t i v i t y account ing. 

P roduc t i v i t y Accounting 

The fo l low ing shows an app l i c a t i on of th i s tech-
nique to management o f informat ion systems. 

PRODUCTIVITY TREND = 

QUALITY INDEX (CURRENT) UNIT COST (PRIOR) 
QUALITY INDEX (PRIOR) x UNIT COST (CURRENT) 

The r a t i o o f un i t costs i s the primary i nd i ca to r of 
achievement. The r a t i o means that i f the to ta l un i t 
cost for performing a spec i f i ed in fo rmat ion- r i ch 
funct ion (such as prepar ing a check, i s su ing a pur-
chase order , processing a c la im, handl ing an i nqu i r y , 
e t c . ) i s less cur rent l y than p rev ious l y , then the 
p roduc t i v i t y trend index w i l l show an increase. The 
second r a t i o , Cos t /Bene f i t , al lows earning of pro-
duc t i v i t y c red i t s even i f un i t costs remain unchanged, 
i f the qua l i t a t i v e aspects of the output of informat ion 
serv ices show improvement that has a d i r e c t in f luence 
on other t r ade -o f f s . An example of the Qua l i ty r e l a -
t ionsh ip to Unit Cost i s shown in Exh i b i t 5. 

Since un i t costs can be tracked over an extended 
time per iod and can be generated as a by-product of 
a company's accounting system, i t i s then poss ib le to 
make comparisons between planned and actual resu l t s 
without regard to volume or procedural changes. The 
essent ia l ingred ient i n planning for new informat ion 
investments i n a p a r t i c u l a r department i s a work 
breakdown s t ruc ture which flows a l l costs in to stan-
dard output ca tegor ies . This then becomes the hub 
of planning fo r an incremental in format ion system 
investment. I f you go to a p a r t i c u l a r department and 
then to a p a r t i c u l a r l eve l of o rgan iza t iona l aggre-
gat ion, you can look at the work breakdown s t ruc tu re 
and thus examine the ove ra l l e f f e c t of a s p e c i f i c 
incremental p ro jec t investment on the cash flow for 
the en t i r e a c t i v i t y . This is in contrast with the 
p r eva i l i ng technique where i s o l a t ed automation venture 
are porposed with only a rare opportunity to examine 
the e f f e c t on the en t i r e o rgan iza t ion over time. 

As an i l l u s t r a t i o n , consider a funct ion l i k e 
customer admin i s t ra t ion . B a s i c a l l y , customer admini-
s t r a t i o n un t i l now at Xerox has been an overhead 
funct ion as i t i s i n most o rgan i za t ions . Since the 
s t r a t eg i c ob jec t i ve that we are fo l l ow ing i s to convert 
overhead funct ions in to d i r e c t costs as in manufac-
tu r i ng , we must then s t ruc tu re our informat ion funct ions 
by means of a " b i l l of mater ia l s " as manufacturing. 
The work breakdown s t ruc ture of customer admin is t ra t ion 
then en ta i l s funct ions l i k e order ent ry , c r ed i t and 
c o l l e c t i o n , i n vo i c i ng , commissions, and proposals. One 
of these tasks , for example c r ed i t and c o l l e c t i o n , can 
be fur ther broken down into rece ivables adjustment, 

KEY SERVICE 
UNIT COST QUALITY MEASURE COST/BENEFIT 

CHECK PREPARATION DAYS TO PREPARE 

CLAIM PROCESSING ERROR RATE 

INQUIRY HANDLING RESPONSE TIME 

« CASH FLOW 

9 COST OF COMPLAINTS 
9 COST OF OVERPAYMENT 

9 REVENUE LOSS 
9 COST OF CORRECTION 

& FOLLOW UP 

EXAMPLE OF QUALITY RELATIONSHIP TO UNIT COST 

EXH IB IT 5 



c red i t i nves t i ga t i on , c o l l e c t i on events, and bad 
debt management, each of which has performance 
i nd i ca to r s , un i t cos ts , and qua l i t y measurements. 

You can see then that what is of concern to us, 
namely EDP, i s r e a l l y at the very bottom of the work 
breakdown s t ruc tu re . I t ' s almost the nuts and bo l ts 
of th i s whole assembly. Real p roduc t i v i t y manage-
ment means that you have to do level aggregation 
of e f f i c i e n cy before the impact of automation can be 
observed and opera t iona l l y measured. Those of you 
who are in manufacturing are well acquainted with 
th i s approach. The approach to uni t cost and parts 
management i s completely analogous to the manufac-
tur ing work breakdown process and i s used in mature 
industry to do "value engineering" as a way of im-
proving p r o f i t s . 

Using th is approach, i t i s then r e l a t i v e l y easy 
to examine s p e c i f i c o f f i c e automation investment 
proposals, and subsequently analyze actual performance 
taking in to cons iderat ion the aggregate impact o f 
complex i n t e r - r e l a t i o n sh i p s . 

Exh ib i t 6 shows a t yp i ca l kind o f planning d isp lay 
which i s espec ia l l y re levant fo r a top management 
presentat ion during a long range p lan. This shows 
two funct ions , cost per invo ice and cost per commission. 
I t ' s one of several def ined work breakdown components 
and i t shows the track record. ( I t should be empha-
s i zed that these are not the actual f i gu res ; these 
are merely for i l l u s t r a t i v e purposes.) The actual 
p roduc t i v i t y performance per invoice for 1974 was 
plus two-tenths of a percent product iv i t y improvement. 
This i s real p roduc t i v i t y in constant uni t cost terms. 
The performance was plus 3.4 percent i n 1975, and 
something went haywire against the plan in 1975. By 
th i s means you can then get operat ing management 
accountab i l i t y fo r the i nvo i c ing funct ions , and then, 
you can look at the proposed automation investment 
programs for 1977, 1978, and 1979 projects and see 
what the p roduc t i v i t y commitment targets are. 

In the area of commissions, we did not have the 
measurements in 1974 and 1975, but h i s t o r i c a l exper i -
ence r e f l e c t s negative p roduc t i v i t y . When you s t a r t 
a p roduc t i v i t y program, you should always compute 
h i s t o r i c a l p roduc t i v i t y f igures by doing cost ana lys i s 
so that f o r planning purposes you can do bet ter i n 
the years to come. 

The budgeting process which uses these kinds of 
p roduc t i v i t y pro ject ions i s overwhelmingly g r a t i f y i n g . 
I don' t have to dwell on the usual budgeting games 
that use headcount analys is and take an operat ing 
manager through an i n q u i s i t i o n - l i k e process: "Why 
do you need th is o f f i c e ; why do you need a coordi-
nator; why do you need th i s or why do you need that?" 
P roduc t i v i t y management makes the operat ing process 
mature and very much bottom l i n e or iented . 

Pro jec t P r o f i t a b i l i t y 

We have now in our possession the concepts that 
permit us to answer new questions concerning the 
dynamics of a "stages" evo lu t ion in a s p e c i f i c 
organ izat ion: 

1. Matur i ty in the in t roduc t ion of computers 
occurs when the rate of innovat ion ceases. 
This i s equ iva lent to saying that i f the 
return-on-investment for our high r i s k 
a c t i v i t i e s f a l l s below two times the inves t -
ment "hurdle" rate—about 20-30 percent—the 
innovat ion wi11 cease. 

2. The rate o f innovat ion for informat ion systems 
projects i s t r iggered by new projects having 
a t t r a c t i v e cos t /bene f i t r a t i o s . Insofar as 
technology succeeds in lowering the cost e l e -
ment of the r a t i o , i t permits cons iderat ion 
of projects prev ious ly deemed unaffordable. 
But technology alone does not d i c ta te the 
stages of growth. A l l factors that have a 
bearing on a high pro jec t ROI (such as organi-
zat iona l c a p ab i l i t i e s to assure the r e a l i z a t i o n 
of bene f i t s , cost displacement oppor tun i t i e s , 
development r i s k s , pro jec t management and 
con t ro l , e t c . ) have equal or higher importance. 

3. The overa l l s t rategy of p ro jec t sequencing 
and thus assur ing pos i t i v e cash flows i s of 
greatest importance. Otherwise the organ-
i z a t i o n w i l l not be w i l l i n g to engage i n 
innovat ion through successfu l o f f i c e automa-
t i on investments. Management planning and 
contro l to detect , propose, and manage a t t r a c -
t i v e cos t /bene f i t pro jects w i l l d i c ta te the 
shape of an "S" curve in a s p e c i f i c s i t u a t i o n . 

4. The primary concern of the top informat ion 
systems execut ive i s management of ventures 
that improve organ i za t iona l e f fec t i veness 
and/or p r o f i t a b i l i t y . 

COST/INVOICE 

- ACTUAL 

- PLAN 

COST/COMMISSIONS 

- ACTUAL 

- PLAN 

1974 1975 1976 

+0.2% +3.4% -4.2% 

+2.0% +2.5% +3.0% 

-5.0% -7.8% -8.1% 

N/A N/A N/A 

1977 1978 1979 

+3.5% +4.5% +5.5% 

+6.5% +6.5% +6.5% 

EXAMPLE OF PRODUCTIVITY ACCOUNTING AND PLANNING 

E X H I B I T 2 
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5. The top informat ion system executive f re -
quently cannot concentrate e x c l u s i v e l y , on 
j u s t managing technology cos ts . His job is 
much b igger. To budget new pro ject i nves t -
ments op t ima l l y , he must be able to help i n 
se t t i ng investment p r i o r i t i e s by g iv ing 
greater a t tent ion to expected bene f i t s . 

6. With increased s ca r c i t y of cap i ta l projected 
over the next 25 years—whether i t i s def ined 
as investment i n bu i l d i ngs , t oo l s , R&D, or 
systems—organizat ions must begin redef in ing 
the ro le of t h e i r top informat ion systems 
executives p r imar i l y as cap i ta l investment 
managers. 

O f f i ce automation investments must s t a r t 
competing e x p l i c i t l y with other investment 
opportun i t ies needed fo r su rv i va l of the f i rm 
and as R&D, new products, or new f a c i l i t i e s . 
With systems development budgets t y p i c a l l y 
broken down in the 20-30 percent range for 
development and 70-80 percent fo r on-going 
expense and with systems expenses in the range 
of 0.5-1.5 percent of to ta l revenue, systems 
development budgets frequent ly equal 10-20 
percent of a company's R&D budget. Money fo r 
innovat ion i s scarce and, there fore , requires 
top management a t ten t ion . Also R&D or systems 
development investment share the common charac-
t e r i s t i c in that i t has great leverage on 
on-going expenses or revenue. This i s why the 
organ izat iona l cha rac t e r i s t i c s o f the informa-
t ion systems budgeting process changes not as 
a funct ion of technology, but as i t s impor-
tance to the investment management process 
becomes apparent. 

App l i ca t i on of P r o f i t a b i l i t y and P roduc t i v i t y Concepts 

These new ins ights al low us to examine a broader 
range of r e a l i t i e s than was prev ious ly the case. For 
instance, Dick Nolan of Harvard is much concerned about 
the " f i f t h stage" of development. Since I be l ieve that 
any aggregate "S" curve can be composed out of several 
subs id ia ry curves, Nolan's " f i f t h stage" can be drawn 

as a new and major technology venture cons i s t i ng of 
projects in a s s im i l a t i ng database technology. This 
i s i l l u s t r a t e d in Exh ib i t 7. 

I am not so sure about th i s idea because I don ' t 
know what the R0I i s on database technology. As a 
matter of f ac t , when examining investment oppo r tun i t i e s , 
database investment does not show up as a separate R0I, 
because i t ' s not a pro jec t that i s a means for ach iev-
ing spe c i f i e d p r o f i t a b l e ob jec t i ves . I view database 
management more as a new overhead funct ion which w i l l 
enable us to achieve s i g n i f i c a n t cost reductions on 
i nd i v i dua l app l i ca t ions someday. So f a r , however, 
database management programs I have seen have increased 
cos t s , not p r o f i t s or short term p roduc t i v i t y . I th ink 
a more meaningful way perhaps to do so i s to look at 
a t yp i ca l admin i s t ra t i ve job , and look at what are some 
of the economics today fo r a t yp i ca l c l e r i c a l un i t cos t . 

Most impor tant ly , the new ana lys is based on cost/ 
benef i t maximization p r o f i t a b i l i t y and innovat ion permit 
us to def ine the shape of an "S" curve poss ib le fo r a 
s p e c i f i c o rgan i za t ion , w i th i n a def ined geographic and 
planning context. Simply put, drawing up of o f f i c e 
labor automation long range plans can generate a par-
t i c u l a r "S" curve. The "stages of growth" theory then 
becomes a planning a id , because i t al lows a long range 
planner to map against his own curves those ins igh t s 
that experience has proven out elsewhere. 

What i s most a t t r a c t i v e , however, is the r e a l i z a -
t ion that the "stages of growth" ana lys i s can provide 
a he lp ing hand in probing the l im i t s of what i s 
achievement. For ins tance, Fred Withington of A. D. 
L i t t l e t e l l s us that f irms w i l l u l t imate l y evolve 
toward . . . "semi-automatic operat ing dec i s i ons , plans 
i n i t i a t e d by many i n d i v i d u a l s , systems c apab i l i t i e s 
projected to a l l parts of o rgan iza t ion , interconnected 
networks, i n t e r a c t i v e languages, s imu la to rs , e t c . " 
Apply ing the cos t /bene f i t maximization c r i t e r i a to a 
p a r t i c u l a r f i rm may reveal that i t i s un l i k e l y that 
payoff could be r ea l i z ed from such an approach and 
that a r e l a t i v e l y rudimentary technology would s u f f i c e 
fo r the durat ion of the long range planning hor izon. 

CURVE 

EXH IB IT 5 



Example 

Consider as a un i t o f work a " job , " which can be 
defined as a work s t a t i on fo r performing a set of 
admin is t ra t ive and c l e r i c a l funct ions. The average 
U.S. current cost for performing the assigned functions 
w i l l be about $15,000 per annum, as demonstrated in 
Exh ib i t 8. The p roduc t i v i t y improvement fo r a very 
successful automation app l i ca t i on runs about 8 percent 
" rea l " change. 

Eight percent i s suggested because the aggregate 
p roduc t i v i t y for the United States today i s v i s i b l y 
low. I t i s one of the lowest of the Western countr ies 
and hovers around 2 percent. I don' t think we can 
a f fo rd to take our sector of the economy—information 
processing—which has the most advanced technology to 
move at the same speed as the rest o f the country. 
When you look at a t yp i ca l "mix" of how a company 
should become product ive, i t turns out that our func-
t i on , which i s the benef i c ia ry of the most advanced 
technology that our soc iety possesses, should be doing 
mate r i a l l y be t te r than the average to compensate fo r 
those areas, such as government and soc ia l s e r v i c e s , 
which so far escape achievement of p roduc t i v i t y 
improvement. 

A f t e r a l lowing 7 percent fo r i n f l a t i o na r y in -
creases in uni t costs , our target f o r improvement 
w i l l be 15 percent. The reason why an admin is t ra t ive 
manager may not automat ica l ly claim i n f l a t i o n as an 
"allowance" r e f l e c t s the current economic r e a l i t i e s 
where pr ice increases to o f f s e t i n f l a t i o n are increas-
ing ly d i f f i c u l t to r ea l i z e . Because of r i s k s , we need 
to be r e a l i s t i c in ass igning a high discount rate of 
30 percent and a r e l a t i v e l y short pro ject l i f e of 5 
years . Standard f i nanc ia l ana lys is tables w i l l lead 
us then to computing the maximum investment allowed 
to achieve the des ired r e su l t s . 

Unfor tunate ly , labor savings projects through 
o f f i c e automation do not cons i s t of a s ing le cap i t a l 
purchase, at pro ject i n i t i a t i o n , but have a pro ject 
l i f e cost d i s t r i b u t i o n made up of : 

t development costs 

t operat ing and maintenance costs 

Referr ing back to one of the e a r l i e r curves, i t 
i s seen what $5,700 per maximum al lowable investment 
w i l l buy. A rough estimate shows that i t gives an 
on-going operat ing cost allowance of $500-$! ,000 per 
job per annum for o f f i c e automation equipment plus 
about $1 ,000-$l ,500 for s ta r t -up cost . Since t r a i n i n g , 
conversion, and learn ing curve e f fec t s dominate program 
budgets during s ta r t -up , at best there i s only a $400-
$800 development cost l e f t fo r technology a cqu i s i t i o n , 
software development, pro ject cont ro l , and methods 

planning. Such a small development budget fo r 
achieving such large savings creates a tough economic 
task. I f cool economic ana lys i s is appl ied to these 
new ventures, i t i s found that only a few a t t r a c t i v e 
opportun i t ies w i l l meet th i s goal . 

Consider some f igures as an example. A f u l l y 
loaded IBM 370/168 w i l l cost , at the most e f f e c t i v e 
leve l o f u t i l i z a t i o n , between $20-$30 thousand per 
work s t a t i on per year , not counting telephone com-
munications cost and development expenses. At the 
other end of the spectrum—usi ng a minicomputer to 
support a work s ta t i on—cons ide r ing a terminal plus 
con t r o l l e r plus minicomputer—approximately $34,000 
w i l l be spent on a minicomputer (purchase), but then, 
development costs plus maintenance w i l l br ing costs 
to $10-$20 thousand per work s ta t i on per year unless 
there i s a huge base from which to amortize develop-
ment expense. 

A t t r a c t i v e investment oppor tun i t ies are tough 
to f ind i n the world i n which we have been l i v i n g so-
f a r . The k ind of return l i k e 30 percent over 5 year 
l i f e , i s hard to come by. High returns on investment 
are only r ea l i z ab l e i f a new way of doing things i s 
discovered which prev ious ly was not poss ib le without 
technology. 

Planning fo r New Opportuni t ies 

This approach i s e spec i a l l y re levant to the 
formulat ion of long range plans and s t ra teg ies of 
organizat ions that have a r r i ved at the end of t h e i r 
dramatic growth experiences with EDP. The f l a t t en i ng 
of t h e i r budget curves has been almost equal ly caused 
by a loss of j u s t i f i a b l e new investment oppor tun i t ies 
and the inc reas ing l y s t r i ngen t resources a l l o c a t i o n 
processes in the l a s t few years . 

The lack of a t t r a c t i v e new investment opportuni-
t i e s in p roduc t i v i t y improvement app l i ca t ions i s 
p a r t i a l l y due to a narrow concept of EDP missions and 
char ters . When one views the extent of o f f i c e automa-
t i on , the rate o f growth o f the "white c o l l a r " sector 
i n the economy, the increased complexity of informat ion 
handl ing demanded by our so c i e t y , and the high rate of 
i n f l a t i o n on labor rates wh i le the cost o f technology 
i s droppong r a d i c a l l y , i t i s hard to accept the idea 
that we have reached matur i ty in growth of o f f i c e 
automation. For example, we can look at one estimate 
of the costs of U.S. o f f i c e expenditures for 1973 as 
shown in Exh ib i t 9. The extent of investment i n t ens i t y 
is far from a sa tu ra t i on leve l s ince the average 
investment, per white c o l l a r worker, ra re ly exceeds 
$4,000-$6,000. I f we cont ras t th i s with cap i ta l needed 
per ag r i cu l t u ra l worker (about $50,000/capita) and 
factory worker (about $25,000/capi ta) , we can qu ick ly 
understand why the p roduc t i v i t y f o r the ag r i c u l t u r a l 
and manufacturing sectors i s so high ( in the 6-8 

CLERICAL AND ADMIN. UNIT COST/PER JOB/PER YEAR: 

(10,000 + 2,300 + 1,500 + 2 , 0 0 0 ) x j = $15,800 

(Base) (Benef i ts) (D i rect ( Ind i rec t (Ava i1ab i1 i t y ) COST 
Overhead) overhead) 

PRODUCTIVITY IMPROVEMENT FOR VERY GOOD PROJECTS: 

8% + 7% = 15% 
(Real 
P roduc t i v i t y ) ( In f l a t i on ) (Improvement/annum) 

PROJECT INVESTMENT, PER JOB, FOR VERY GOOD LABOR SAVINGS PROJECT 

$15,800 x 0.15 _ 7 n n 
0.415* ~ 

*Capital Recovery Factor 0 30%, 5 Year L i f e 
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ADMINISTRATIVE DATA PROCESSING 
PROCESSING - $42 BILLION EXPENSE - $26 BILLION 

AS RELATED TO COST OF OFFICE LABOR 

EXHIBIT 9 

percent range, per annum, i n real terms) whi le the 
p roduc t i v i t y of our economy at large hovers w i th in an 
unsat i s fac tory 2-3 percent range. The task of f ind ing 
p ro f i t ab l e and productive opportun i t ies in informat ion 
processing i s not j u s t a way of safeguarding job oppor-
t un i t i e s for computer people. I t i s an ob jec t i ve 
c a l l i n g the nat ional economic p r i o r i t y because our 
soc iety i s f ind ing i t increas ing ly des i rab le to migrate 
i t s labor force from highly productive ag r i cu l t u r a l 
and i ndus t r i a l sectors in to low produc t i v i t y i n f o r -
mation intens ive occupations. 

I h is i s i l l u s t r a t e d in Exh i b i t 10 by showing 
occupational trends for the United States populat ion 
s ince 1890. This chart shows that we s ta r ted migrat ing 
ag r i c u l t u r a l workers at the turn of the century from 
about 35 percent of the labor force to the current 3 
percent p lus , whi le we were bu i l d i ng up our industry 
base. We peaked our i ndu s t r i a l employment j u s t a f t e r 
the Korean War and have been dec l i n i ng th i s sector as 
the percentage of the to ta l labor force ever s ince 
then. Crossover took place qu i te recen t l y . The 
informat ion sector curve includes informat ion r i ch 

U. S. LABOR FORCE 

1900 1910 1920 1930 1940 1950 

IN USA OCCUPATIONAL CATEGORIES 1900 - 1980 

I960 1970 1980 
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occupations, such as c l e r i c a l , admin i s t ra t i ve , and 
managerial jobs . I t a lso includes teachers, accoun-
tants , aud i to rs , EDP people, sec re ta r i e s , and so 
f o r th . One of the reasons why the current real i n -
come per cap i ta in the United States i s f l a t i s that 
we have been trad ing d i r e c t l y productive people fo r 
overhead people who do not necessar i l y contr ibute to 
output of the economy. This i s why systems people— 
the i ndus t r i a l engineers of the information s o c i e t y -
have huge r e s p o n s i b i l i t i e s and opportun i t ies to make 
sure that the nonproductive—overhead—sector of the 
economy is product ive ly employed. 

Redefining the Future Object ives fo r MIS 

De f i n i t i on of the "stages of growth" fo r any 
organ izat ion must consider i t s to ta l information 
processing expenses, inc lud ing c l e r i c a l and admini-
s t r a t i v e labor , as the base against which progress 
should be measured. The big d iv ide i s then that 
port ion of the to ta l information processing expense 
that is subject to systematized cont ro l , measurement, 
and e x p l i c i t cap i ta l investment management. I f , fo r 
instance, an organ izat ion spends about 1 percent of 
i t s revenue fo r EDP, th i s w i l l show only a r e l a t i v e l y 
small penetrat ion into areas remaining "unsystema-
t i z ed . " As a ru le for every do l l a r of EDP expense 
at Nolan's Stage IV, there w i l l be an add i t iona l 
$5-$15 f a l l i n g into unsystematized a c t i v i t i e s , i n -
c lud ing the work of t y p i s t s , sec re ta r i es , order entry 
c l e r k s , admin is t ra tors , switchboard operators, 
accounting ana lys t s , budget s p e c i a l i s t s , f i l e c l e r k s , 
claims examiners, c r ed i t s p e c i a l i s t s , expedi ters , e tc . 

For a t yp i ca l organ izat ion we w i l l f ind co-
existence of several technologies and of several 
investment opportun i t ies simultaneously at various 
stages of development. EDP may be at Stage IV, 

telecommunications in Stage I I , word processing in 
Stage I I , and general admin i s t ra t i ve systems j u s t 
beginning to emerge. This means that EDP, as i t i s 
def ined today, i s only one facet of the information 
processing environment and that overlapping EDP are 
many other dimensions fo r t a ck l i ng the overa l l prob-
lems of "white c o l l a r " p roduc t i v i t y shown in Exh ib i t 
11, at various stages of t h e i r respect ive "S" curve 
development. 

The purpose of th i s a r t i c l e i s not to dwell on 
the a t t r i bu tes of the var ious "stages" that go beyond 
EDP. I t i s important to note that I see great oppor-
t un i t i e s f o r improved cos t /bene f i t performance in 
these areas because of t he i r l a t en t potent ia l o r i g i -
nating from the f a c t that these sectors have been 
la rge ly neglected in the l a s t 10-20 years when most 
energies were d iverted by the glamour of EDP. I can 
see how pro ject development resources w i l l be sh i f t ed 
where the potent ia l i s g reates t , as increased under-
standing takes place concerning these oppor tun i t i e s . 
Exh ib i t 12 i l l u s t r a t e s the r e su l t s from a tes t of 
several word processing i n s t a l l a t i o n s using Xerox 
word process equipment. The f i n anc i a l r e su l t s are 
dramatic and are subs t an t i a l l y bet ter than our expec-
t a t i ons . The improvement r a t i o s are c e r t a i n l y 
super ior to j u s t about every EDP pro ject I have seen 
recent l y . 

Before my col leagues in computer management 
abandon t he i r EDP pro jects and s h i f t t he i r energies 
to word processing, I would l i k e to warn them that 
success in th i s new f i e l d i s hard to come by. Plan-
ning the human fac to rs f o r successful word processing 
i s of subs tan t i a l l y greater complexity than j u s t 
about anything encountered in EDP except perhaps 
in large sca le on l ine terminal networks. The issues 
are soc i o - cu l t u ra l—bo th on the part of the users 
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BASIS 

ANNUAL SALARY 

AVERAGE PER INSTALLATION 

NUMBER OF EMPLOYEES 

AVERAGE PER INSTALLATION 

ANNUAL SUPPLY BUOGET 

ANNUAL BUDGET 

FIVE INSTALLATIONS 
MONITORED 

PRE-IMPLEMENTATION 

$3,647,000 

331,000 

264 

24 

SUPPLY SAVINGS 

$ 203,000 

CURRENT 

$2,804,000 

255,000 

203 

18.5 

$ 142,000 

TEMPORARY/CONTRACT LABOR 

$ 129,700 $ 40,500 

OUTPUT (LINES OF TEXT/MONTH) 

CHANGE 

- 23% 

- 30% 

51,834 70,000 

68% 

+ 35% 

SAMPLE OF XEROX EXPERIENCE WITH WORD PROCESSING 

EXHIBIT 12 

as wel l as by the word processing operators. Word 
processing requires a reor ien ta t ion of job a t t i t udes , 
improvement in career path percept ions, changes in 
work hab i t s , development of new measurements, and 
a r ede f i n i t i o n of what i s meant by sec re ta r i a l ser-
v i ces . In terms of organizat iona l s t ruc tu re , the 
establ ishment of a network of word processing centers 
requires an approach that d i f f e r s ma te r i a l l y from 
the ways we implement computer p ro jec ts . It i s a 
cha l l enge that I recommend fo r each information 
processing execut ive to take up because i t contains 
a l l of the elements of complexity that w i l l be en-
countered someday as we move toward automated 
admin i s t ra t i ve systems which are a lso labeled as the 
" o f f i c e of the future" environment. 

One more remark about a t t r a c t i v e cos t /bene f i t 
opportun i t ies outs ide of the conventional EDP sector: 
the involvement of th i s information systems executive 
in the telecommunications area. I consider the need 
fo r in tegra t ing telecommunications (vo ice, data, 
f a c s im i l e , admin i s t ra t i ve messages, te leconferenc ing) 
planning an absolute requirement fo r achieving any 
semblance of cost e f fec t i veness . Telecommunications 
systems management are broken down into small pockets 
of con t ro l , without any in tegra t i ve planning, in most 
organ iza t ions . Advancing into future growth stages 
c a l l s fo r managing p ro f i t ab l e new projects in th i s 
area. 

With regard to "dec is ion systems," the best we 
can say i s that th i s d i s c i p l i n e can be expected to 
improve the p roduc t i v i t y of management personnel in 

the same way as admin i s t ra t i ve systems are targeted 
at improving the p roduc t i v i t y of c l e r i c a l and admin-
i s t r a t i v e s t a f f s . The theory of what cons t i tu tes the 
"stages of growth" in th i s area i s yet to be wr i t t en . 

Summary 

The investment in informat ion systems f o r i n -
creased p r o f i t a b i l i t y re la tes to the systemat izat ion 
of a l l new investments needed to improve the pro-
du c t i v i t y of people engaged in informat ion process ing. 
To understand th i s investment process requires i n -
s ights that s t re tch beyond computer technology. 
Telecommunications, word process ing, admin i s t ra t i ve 
systems, dec is ion systems are some of the c l a s s i f i c a -
t ions that may become useful in comparing p r o f i t a b i l i t y 
in d iverse o rgan i za t ions , at comparable stages of 
development. 

We have pointed out that the d r i v i ng force behind 
evo lut ionary growth i s p r o f i t a b l e innovat ion—the 
a b i l i t y to f ind new pro jec t investment ventures. For 
fu ture growth the executive w i l l have to reach in -
c reas ing ly into more d i f f i c u l t areas requ i r ing major 
changes in organ izat ion and in work r e l a t i on sh i p s . 
At tent ion to technology matters in th i s environment 
w i l l not be as important as the a b i l i t y to secure the 
benef i ts a r i s i n g from automation. As advanced stages 
of growth are a t ta ined, the EDP execut ive w i l l be l e f t 
to grapple with technology. His boss—the Information 
Systems executive—wi11 manage the new investment 
opportun i t ies leading to dramatic improvements in 
overa l l o rgan iza t iona l p r o f i t s and performance. 
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