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Managing 
the costs 
of information 

The data manager's job 
goes far beyond the computer— 
to management of all 
its information resources 

Paul A. Strassmann 

As organizations begin to 
harness the full power of 
information technology, 
the framework for analyz-
ing information systems 
requires broadening. To 
make any sense of further 
computerization, all labor 
costs surrounding the com-
puter—at both the input 
and the output end—must 
be accounted for. By 
means of nine steps toward 
total management of in-
formation resources for 
greater productivity, the 
author offers help to in-
formation managers seek-
ing trade-offs among office 
automation, office labor, 
and office performance. 

Mr. Strassmann is with 
the Xerox Corporation and 
was formerly the director 
of its Information Services 
Division. Currently he has 
worldwide staff responsi-
bility for all of Xerox's 
administration and in-
formation systems. 

Drawing by 
Robert Pryor. 

Industries and governments all over the world are 
currently struggling to contain rising administrative 
and clerical overheads by automating information 
handling in the office. In the past 20 years, white-
collar labor has been the fastest growing component 
of the work force in every industrialized country. 
Yet this labor segment consistently shows lower in-
creases in productivity than such blue-collar employ-
ment sectors as farming, manufacturing, and mining, 
where the management of capital versus labor in-
vestments is much better understood. 

If bureaucracy (in the most benign sense of the 
word) is indeed the premier growth industry of the 
foreseeable future, then the dollars spent on white-
collar automation must assume prime importance, 
particularly for the top information-systems execu-
tive in an organization. My purpose here is to show 
that managing information systems now goes far 
beyond just managing computers and to suggest a 
series of steps for managing this enlarged function 
effectively. 

Information processing in today's large, complex or-
ganization really encompasses three sectors. The 
first is the by now well-understood and well-defined 
data processing sector. Aside from the costs of com-
puters, terminals, and peripherals, this sector in-
cludes expenses for such things as computer services, 
time sharing, data processing supplies, data com-
munication, programming support, operating labor, 
and consulting. It has been estimated that, in 1973, 
organizations in the United States spent about $26 
billion in this area of information processing. 

Now the problem is that all too many of today's in-
formation processing executives define their jobs 
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largely within the context of data processing—they 
focus their energies on integrating the explosive data 
processing technologies into their organizations. 
This task has not been easy, but overemphasis on it 
has led managers into the trap of ignoring a second 
major sector of information processing, which for 
lack of a better term I call "administrative process-
ing"—a sector on which an estimated $42 billion was 
spent in the United States in 1973. 

This sector is rarely aggregated under a single ex-
pense heading, yet it accounts for the largest and 
most frequently used set of tools and facilities for 
handling information transactions. It includes every-
thing from typewriters, word processors, and dictat-
ing equipment to telephone and Telex networks, 
recording devices, copiers and duplicators, facsimile-
transmission devices, microfilm equipment, and 
even such relatively mundane necessities as office 
supplies, mail, and simple filing systems. 

These administrative tools are quite diverse and 
often isolated from one another, so that the expense 
involved in their use tends to become highly dif-
fused. Historically, little trade-off has been possible 
among such individual office "technologies." 

Indeed, only rarely is an organization dedicated to 
the vital task of integrating these noncomputer 
aspects of information handling. But it is precisely 
here that the fastest expense growth is occurring in 
today's office environment; competition across sev-
eral new administrative processing technologies is 
already here. This means that if we are to control 
rising expenditures for white-collar automation, 
careful expense accounting for these technologies 
must come under the rubric of information systems 
management. 

The third sector of expense that should fall within 
the purview of the modern information systems 
manager involves people. After all, neither data pro-
cessing nor administrative processing is an end in 
itself. The payoff from all sorts of office devices and 
facilities, from computers to mail rooms, lies in in-
creasing the productivity of office labor—secretaries 
and typists, switchboard operators and clerks, admin-
istrative personnel and people who process applica-
tions, claims, orders, and inquiries of all sorts—that 
host of office employees classified as nonmanagerial 
and nonprofessional. 

What makes the office labor sector so important for 
information systems people is the fact that it is the 

largest single occupational category—approximately 
22%—in the U.S. labor force. What's more, in 1973 
the total annual expense associated with such per-
sonnel, including benefits, pensions, office space, and 
other allocated overhead, has been estimated at 
about $350 billion. 

The work that these people do, while vital to our 
organizations, represents almost entirely an over-
head burden—and a fast growing one, too. From 1950 
to 1970, the proportion of employees in these "over-
head" categories as a percentage of the total U.S. 
labor force grew by more than 6%, while those in 
categories representing "direct" labor in areas of 
high productivity (for example, farming and manu-
facturing) decreased their share by more than 9%. 
Thus office labor represents a rich source of cost 
saving indeed for the information systems manager. 
If the myriad information transactions that this huge 
segment of our work force performs can be system-
atized and made efficient through modern informa-
tion-handling techniques, the financial benefits will 
be great. 

To accomplish this, we must abandon the traditional 
practice of managing excessive overhead labor 
growth by periodic pruning. Data processing, ad-
ministrative processing, and the work that office 
labor does have become too intertwined and inter-
dependent for the one-shot surgical approach to 
work anymore. Rather, we will have to design self-
adaptive cost-control methods into each organiza-
tion's systems and procedures. We must learn how to 
install advanced office automation techniques that 
will safeguard productivity improvements as condi-
tions change. 

In the face of uncertainties about the future volume 
of information transactions, the relative importance 
of various cost elements, rapid changes in technol-
ogy, and shifting attitudes toward office automation 
by labor and government, we must harness the 
power of information technology through a more 
responsive control mechanism. Let us explore briefly 
the objectives of such a mechanism and then move 
on to the action I recommend to achieve it. 

Once we accept the notion that the top information 
executive's job encompasses much more than man-
aging data processing expense, we still have to artic-
ulate, in terms of precise objectives, just what the 
job calls for in today's business environment. In my 
view, the new job definition would include the fol-
lowing objectives: 
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• 
Ensuring the integration of data processing, admin-
istrative processing, and office labor productivity 
programs. • 

Instituting accounting, cost-control, and budgeting 
innovations that will subject all information systems 
overhead activities to the disciplines traditionally 
applied to direct labor. • 

Subjecting office labor automation programs to anal-
yses comparable to those applied to all other forms 
of capital investment. 
• 
Conceiving organizational designs that will permit 
information to be handled as a readily accessible and 
easily priced commodity rather than as a bureau-
cratic possession. 
• 
Creating within the organization an internal market 
for alternative information systems products, so that 
trade-off decisions, even technologically complex 
ones, can be decentralized into the hands of local 
user management. 
• 
Fostering a technique of pricing that will allow de-
cisions on introducing new technology, or abandon-
ing obsolete technology, to be made on a decentral-
ized basis. 
• 
Installing and monitoring measurement methods 
that will protect improvements in productivity 
achieved by automation programs. 

These objectives are far from easy to achieve. How-
ever, from experience with information systems in 
several large organizations, I have developed a set 
of nine guidelines, or steps, that have proved help-
ful in my work. They have been sufficiently tested 
to make me feel quite confident in offering them 
here as a practical route for any organization to 
follow in an effort to control its own information 
systems programs. 

I should emphasize, however, that all of them may 
not be valid, or even acceptable, in every organiza-
tion, for they do involve some major restructuring. 
Nor can they all be instituted quickly. Changing a 
whole organization's perspective on information sys-
tems management to the broader view I have set out 
here must be a gradual process. Thus the steps out-
lined in the balance of this article constitute a rough 
road map to guide an organization toward the total 
management of its information resources. 

Managing costs 

The sequence should start with the budgeting pro-
cess. It must identify all of the components of in-
formation processing cost and segment them by (i) 
function, for example, the total cost of performing 
the billing function, from order entry until receiv-
ables are reconciled, (2) technology, for example, 
what portion of the billing cost is done clerically and 
what portion by computer, and (3) organization, for 
example, what the various billing systems of one 
organization are. 

Step 1: identify costs 

Identifying computer and telecommunication costs 
is relatively easy. The tough part begins in identify-
ing budget elements of corresponding administra-
tive processing and office labor cost. Classifying ex-
penses and people can be difficult, since organiza-
tional boundaries do not translate readily into func-
tional or technological definitions. This step will 
probably require major modifications in the organi-
zation's job classification scheme, so that job cate-
gories for white-collar personnel become more de-
tailed and comparable job functions become consis-
tent across organizational lines. 

In addition to this internally oriented, personnel 
cost analysis, careful attention must be paid to ex-
ternal purchases of services and technology. Because 
the budgeting process focuses on expense levels of 
a particular organizational element, costs incurred 
outside do not readily surface when an attempt is 
made at a functional profile of costs. 

For instance, in arriving at the total cost of the bil-
ling function, you need to make sure that the costs 
of mail and banking services are included. The over-
all billing expense should include investment costs 
as well as new systems-programming or minicompu-
ter-development expenses that are to be amortized 
over a period of years. Since for accounting purposes 
most information systems costs are now expensed 
rather than capitalized, it is important that your 
cost identification process discriminate between 
these different classes of costs. 

Finally, a word of caution: step 1 is not an easy, one-
shot effort. Depending on the size and complexity 
of the organization, it may take up to five years of 
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continual changes in the budgeting process before 
consistent data are obtained. The new cost identifica-
tion scheme must become the accepted way of look-
ing at the cost structure of all information activities. 
And this takes time. 

Step 2: keep score on unit costs 

Knowing what each information transaction costs 
is critically important for all that is to follow. It is 
the only way to monitor productivity trends inde-
pendent of changes in volume, work element mix, 
and inflation. 

After wrestling for years with the problem of get-
ting comparable data on the consequences of com-
puter automation, I have concluded that, to really 
control administrative costs, one must begin by 
tracking "real/7 deflated unit costs for discrete out-
put end products. By these, I mean items like cost 
per service call, cost per payment, cost per purchase 
order, cost per printed page, and cost per inquiry. 
Only by keeping score over a number of years on 
such consistently defined unit output measures is 
it possible to observe real improvements in cost per-
formance. 

In unit costing, it is important to define the measure-
ments in sufficient detail that assigning responsibil-
ity for them at the working level is easy. Defining a 
measurement too broadly forces excessively high ag-
gregations such as one finds in divisional overhead-
burden ratios, where little can be done to trace the 
consequences of specific productivity improvement 
programs. 

Also, be sure to include total unit costs for each unit 
output measure you choose. For instance, the cost 
of management overhead, employee benefits, and 
capital must flow into unit transaction costs before 
you can make valid comparisons between various 
means of improving productivity through office 
automation. 

In describing these first two steps, I am considering 
information processing services as an industrial pro-
cess rather than as an undifferentiated overhead. 
This is quite deliberate, for in my experience it 
leads to a much better understanding of how costs 
can be controlled in this rather amorphous and 
"messy" domain. 

Step 3 : establish standard costing 

Setting a standard cost for each element of measured 
information output is essential for several reasons. 

First, when cost reductions are planned, they must 
be locked into the planning and budgeting system by 
means of standards against which operating manage-
ment can be measured. All too often, existing charge-
out or full-cost-absorption costing systems disguise 
cause-and-effect relationships in expensive informa-
tion processing activities and make it practically im-
possible to look at period variances from planned ex-
pense levels in a way that keeps management ac-
countable for results. 

Second, standard costing for information services is 
essential for making long-term commitments to us-
ers. If they have a predictable cost picture, users 
can feel more confident in making new investments 
and in decentralizing systems investment decisions. 

A third reason for standard costing is its ability to 
reflect variability, so that the organization supplying 
information services can no longer cite "fixed costs" 
or "undisplaceable overhead commitments" as ex-
cuses for not achieving productivity improvements. 

The basic tool for achieving standard costing is a 
job process sheet containing the cost profile for every 
resource used to create an output transaction. Each 
job step is costed out just as if it were part of a manu-
facturing assembly operation. The job process sheet 
should focus on all pertinent costs, such as those for 
handling, editing, output preparation, mailing, and 
reproduction or storage. In this way, analysts search-
ing for cost reductions can do a thorough evaluation 
of the thousands of discrete activities that make up 
the total information processing budget. 

In a well-run operation, such improvements do not 
come easily,- saving a penny here or a nickel there is 
typical of most paper-work activities. This situation 
means that the basic tool—the job process sheet-
must be designed with sufficient detail to permit an 
ongoing review of operating costs for every informa-
tion transaction involved. 

Aside from making it easier to track operating costs 
and thus to highlight opportunities for savings, the 
most important consequence of standard costing is 
that it changes the attitudes of managers supplying 
central information services. Standard costing also 
tends to shift the staff and planning people to the 
working levels of the organization, where they are 
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closer to being a part of direct product cost. Also, 
such managers become more wary of commitments 
to fixed technology costs. 

The reasons for both of these attitudinal changes lie 
in the imperatives of standard costing—that indirect 
overhead be kept small and that technology costs 
be responsive to changes in volume or to obsoles-
cence in methods. 

The experience with standard costing at Xerox has 
so far been good. We now operate over 40 internal 
information services groups that derive a large part 
or all of their revenues from standard revenue per 
unit of output. As a minimum, each of these groups 
must liquidate its entire cost structure, including 
all overheads and management charges, from a 
changing revenue mix. The overall result has been a 
sharpening of the ability of managers to respond 
to a changing information systems environment, 
while maintaining good accountability for cost per-
formance. 

Organizing functions 

The action steps discussed so far—identifying costs, 
tracking unit costs, and establishing standard costs 
—are all procedural aspects of information systems 
control. To be effective, they need an organizational 
focus. Cost-accountability centers, in which people 
engaged in functional office activities are assigned 
to product-oriented units, will provide this. 

Step 4: set up accountability centers 

The rationale for this approach stems from the re-
cent tendency in business, industry, and govern-
ment to centralize information processing functions. 
Centralization, so goes the argument, puts the infor-
mation processing specialist under one umbrella, 
consolidates the technology, and concentrates ex-
pert management—all this in the guise of "econo-
mies of scale." 

But the real problem occurs after centralization takes 
place. Simply put, it is this: How do you manage 
large agglomerations of clerical and administrative 
people without sacrificing the attributes that make 
them effective in their local environments? For in-

stance, how do you justify taking personal secretaries 
away from individual managers and grouping them 
into better equipped word-processing centers with-
out losing in motivation what you gain from com-
puterized text-editing typewriters? 

The answer seems to lie in finding an organizational 
compromise between centralized efficiency and de-
centralized effectiveness of people. At Xerox, we 
have achieved this middle ground by creating small 
teams—sometimes as few as 10 people but never 
more than 50 to 80—to handle well-defined informa-
tion-output tasks. 

For example, our manager of the payroll processing 
center has complete control over his product, which 
is payroll checks and payroll-related reports. He is, 
in effect, an entrepreneur in the payroll processing 
business. He is responsible for his cost reductions per 
payroll check—weighed against error rates, docu-
ment turnaround time, cash management, and so 
on. He sees himself, in turn, as being in a highly 
competitive payroll business, in which he must not 
only optimize his total resources but also aggres-
sively seek opportunities for providing new and bet-
ter services. 

More important, we encourage this manager to make 
trade-off decisions among a variety of resource de-
ployment choices that are available for improving 
his overall financial results. Thus he may trade off 
such options as training investments versus salary 
levels, information investments versus manpower 
expense, teleprocessing cost versus data processing 
expense, and in-house service versus external pro-
curement. 

In my view, the true test of "decentralization" is 
not an organizational one; rather, it is whether a 
manager responsible for an end product has the 
freedom to make trade-offs like those just cited in 
getting the job done. In such an environment, it is 
then possible to charter data processing or adminis-
trative processing activities without getting bogged 
down in organizational definitions. Output becomes 
the proper focus. When information processing func-
tions become the accountability centers, they are in 
effect little businesses, buying and selling goods and 
services as needed. 

For instance, our payroll processing center (to use 
the same example) "buys" batch-processing and 
time-sharing from our "centralized" computer ser-
vice units, and "sells" the reports and analyses that 
are by-products of its payroll work to decentralized 
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personnel departments within the company. Al-
though people in computers and personnel may re-
gard the payroll processing center as a centralized 
function, it operates in the independent, decen-
tralized way I have described. 

In short, one person's centralization becomes an-
other's decentralization. The labels become mean-
ingless after a while. In the end, it is accountability 
for the cost of information processed that matters. 

Step 5: apply competitive pricing 

In information processing operations, it is not easy 
to establish standard costs and create accountability 
centers. There are two reasons for this: technologies 
can change radically, and the costs of computeriza-
tion are hard to set realistically. Let me explain 
briefly what I mean. 

When a new technology such as data base manage-
ment software or time-sharing appears, the cost of 
converting to it, learning how to use it, and getting 
"customers" to employ it will make it appear non-
competitive with established methods. Thus the 
manager of an information processing operation may 
be reluctant to try the new technology. In contrast, 
obsolescent technologies always appear more at-
tractive in the short run, since they are well estab-
lished and it does not really cost much to add to the 
bag of tools already being used. 

Comparing the cost of computerization with the cost 
of the human wages that will be displaced is also a 
very tricky business. Manpower is always valued at 
the going "market" rate for salaries plus benefits, 
whereas the cost of computerization varies accord-
ing to the company's cost-accounting practices in 
allocating the initial introduction cost. 

The up-front cost of buying a computer is usually 
written off separately, with the result that the price 
of computer time—at "marginal cost"—is almost al-
ways substantially lower than the market price off-
ered by commercial service bureaus. We then have 
the incongruous situation that, when labor and ma-
chines compete, labor savings are valued at market 
price, whereas computer time is costed at a heavily 
subsidized level. It thus becomes impossible to com-
pare the two costs realistically. 

The solution to both of these difficulties—accom-
modating new technology and making valid cost 
comparisons—is to open internal information pro-

cessing operations to competitive market forces by 
basing their revenues on prevailing competitive 
prices for equivalent services. 

Establishing a market price for each information 
service rather than pricing it at "cost" accomplishes 
several ends: (i) it simplifies cost accounting by 
avoiding complex overhead allocations, since all au-
tomation facilities become fixed expenses if viewed 
from a sufficiently short-term standpoint; (2) it stim-
ulates the introduction of new technologies because 
it permits cost averaging of such innovations over 
program life,- and (3) it allows simulated "profit" 
objectives to be assigned to the lowest levels of an 
operation, so that even first- and second-level man-
agement has a clear understanding of what it can 
and cannot do. 

An example of this last advantage is our experience 
with word-processing centers. When we first created 
them, we found it difficult to establish their scope 
and performance measures. Using competitive prices 
from local firms, we then allowed the text-prep-
aration technicians (that is, the ex-secretaries who 
work in these centers) to charge their "clients" for 
secretarial services. The results were gratifying, be-
cause we found that, to remain competitive, we had 
to back off from many fancy technical solutions. 

There are, however, two serious disadvantages to 
using market pricing formulas for internal transfer 
of information services. Automation opportunities 
may be turned down that would be justifiable under 
a marginal costing approach. Second, an efficient 
internal information processing operation may ac-
cumulate a large surplus of revenues over costs, and 
most bureaucracies simply do not have accounting 
conventions for dealing with internal profits. 

The issue of too little automation can be easily 
resolved by regarding new automation investment 
opportunities as a part of the conventional capital 
funds budgeting process and applying the same cri-
teria for choice used there. The recent progress in 
the technology of information processing suggests 
that there will be no dearth of automation invest-
ment opportunities over the next decade or so. 

Establishing comparability between office automa-
tion and other capital investment opportunities 
should simplify the decisions on how to allocate 
scarce resources. The cutoff level between approved 
and disapproved automation projects will then be 
roughly consistent, regardless of the way invest-
ments are priced. 
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As for the issue of accumulated profits, each organi-
zation must resolve it within the context of its own 
rules. One way of looking at such profits is to use 
them as an indirect measure of how efficiently a 
particular service unit is investing in information 
technology over the long term. If it invests its funds 
wisely—in technology that makes its people really 
productive—the unit should not only be able to keep 
up with rapidly dropping market prices for informa-
tion transactions (and thereby garner new custom-
ers) but also to use the accounting surpluses for 
making new investments (and thereby prepare for 
the future). 

Step 6: plan for the long term 

Here I want to focus briefly on a basic dilemma fac-
ing the manager of an information systems depart-
ment in a large organization. The people using the 
services he provides usually want some new task 
done right away—in three months or at most a year. 
The trouble is, meeting such a new demand often 
requires information technology or processing meth-
ods that take a long time to install. 

This, plus the fact that total information processing 
costs can exceed 15% of a large organization's ex-
pense budget these days, is why the planning of 
long-term information strategies warrants the same 
processes as are applied to functions like marketing, 
manufacturing, distribution, procurement, and per-
sonnel. 

In this step, therefore, I strongly recommend that 
information systems investment decisions be shift-
ed from an annual funding basis to two- to five-year 
planning commitments initiated by the functional 
user departments in the organization. This sugges-
tion means that the information systems depart-
ment, even if it is completely decentralized, should 
not contend for corporate budget funds as an inde-
pendent cost center. 

Rather, its budget levels should be set through re-
newable long-range contracts with the users of its 
services, that is, with the people accountable for end 
product costs containing various elements of infor-
mation transaction expense. 

Step 7: let the users control 

This step is a logical outgrowth of the shift of plan-
ning initiatives regarding information systems from 

the suppliers of information services to the users. 
Users should control not only the initial procure-
ment but the execution as well. After all, they are 
the ones who understand the trade-off opportunities 
between information and other variables in func-
tions as diverse as manufacturing, engineering, mar-
keting, personnel, and procurement. Computer 
people and administrative specialists like to claim 
that they know what is best for their clients, but in-
formation systems are just too important to the 
success of an organization to be left entirely in the 
hands of the suppliers of information services. 

To achieve the necessary degree of control, I recom-
mend that key aspects of information systems man-
agement—business analysis, methods planning, and 
applications training—be moved organizationally as 
close to the ultimate user as possible. This arrange-
ment not only enables the user to make intelligent 
procurement of data processing and administrative 
processing services but also creates a powerful mech-
anism for balancing the business needs of the user 
against the claim of the information technicians. 

I am frequently asked how to structure the user's 
organization to accommodate the systems planning 
and systems implementation personnel. There are 
many possible organizational combinations. How-
ever, my experience leads me to favor assigning busi-
ness systems analysts to the planning mission for 
each functional area, since these are the people who 
are concerned about the future or about methods 
for changing the operating environment. 

In preparing for new ways of doing business, we must 
increasingly rely on information systems as a means 
of achieving goals. Therefore, I am convinced that 
the user's planning area is the logical place to put 
information systems development and control staffs. 

Redirecting emphasis 

Over the past few years, I have become convinced 
that the greatest opportunities for lasting produc-
tivity in information processing lie in job redesign 
and job enrichment rather than in improving the 
efficiency of existing data processing operations. To 
be sure, new computer technology and new systems 
approaches are frequently essential in improving the 
work done in offices. But there should be no mistake 
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about what should come first—human work needs, 
not technology. 

Step 8: deemphasize the technology 

I am recommending here a significant deemphasis 
of technology in information processing operations. 
This reorientation means that top information ex-
ecutives face a new challenge. Whereas their pri-
mary skills have been focused on technical manage-
ment, the enlarged scope of information processing 
calls for a humanistic, nontechnical, and general 
management perspective rarely found among more 
specialized executives. 

How can the transition from an excessive computer 
orientation be engineered? Perhaps our experience at 
Xerox can point the way. Recently, we have begun 
increasing our investments in methods, procedures, 
and training. For years, these activities atrophied as 
talent moved into the more glamorous and better 
paying computer-related activities. 

The payoff from this redirection has been gratifying. 
For instance, in the information network we are cur-
rently installing, analysis of methods and work flow 
has shown that computer terminal access to central 
data bases allows us to rearrange accountability for 
work functions. Under the old system, work had to 
be broken up into specialties: accounts receivable 
specialists handled accounts receivable; equipment 
order entry clerks handled customer orders,- credit 
was still another specialty. The new approach al-
lows us to make versatile generalists out of narrow 
specialists. Since our people can now see the total 
results, job satisfaction has increased substantially. 

Such a change is not free. I estimate that the costs 
involved in changing procedures, redesigning jobs, 
and training people to do them (all of which I call 
the "soft software") have exceeded the technical 
costs for setting up the computer terminals network 
itself (which I call the "hard software"). 

The important fact, however, is that the soft soft-
ware aspects of the project have been given the 
same care and attention as the heretofore more glam-
orous hard software aspects. We have begun our own 
campaign of deemphasizing technology by increas-
ing the importance and influence of the people who 
develop the soft software. 

I should point out that deemphasizing technology 
in information processing operations does not neces-

sarily mean getting rid of your technical people. It 
does mean, however, that you can shift many of 
them into administrative systems positions, where 
there is plenty of systems work to be done. 

A goodly portion of the money formerly spent on 
computer problems can thus finance efforts to stan-
dardize technologies, to automate programming and 
testing tasks, to devise output measurements, and 
to improve quality control—all of which will increase 
the productivity of your technical resources. What 
this step comes down to, then, is a rebalancing of 
talent, not a purge. 

Step 9: use job enlargement 

This recommendation elaborates a bit on the previ-
ous step. I single it out for emphasis because it calls 
for transforming our current rigidly designed infor-
mation systems, with their emphasis on single-task 
work stations, into a different mode—one in which 
systems tasks are enlarged to include many of the 
attributes of computer-aided learning. 

One of the problems I see in most existing informa-
tion systems that rely mainly on computer termi-
nals is their relatively narrow task orientation. People 
do not fit readily into such an environment. The 
training levels of individuals vary, and their at-
titudes toward work fluctuate. Therefore, designing 
terminal procedures to the lowest acceptable per-
formance level, and leaving output volume as the 
only performance variable over which the operator 
has control, is clearly unsatisfactory, since it lessens 
productivity and discourages the operator. 

For this reason, I recommended that terminal oper-
ating procedures be designed as a combination of tu-
torial and job execution devices—a combination that 
permits changes in both task content and job scope. 
As I see it, terminal systems should encourage people 
to deal with situations of increasing complexity as 
organizations and individuals continue to grow in 
their experiences. 

As organizations perceive that increasing portions of 
their expense budgets are being devoted to informa-
tion processing, judgments will have to be made 
about where to place the responsibility for overall 
information systems management. Making such 
decisions requires that both information systems 
executives and top management take time to reap-
praise their roles. To be specific: 
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• 
Top management will have to decide whether to 
strengthen its control over increasing complexity 
and interdependence by gathering the functional 
costs related to information processing. • 

Explicit choices will have to be made among in-
vestments in computers, software development, 
training, methods development, telecommunica-
tions, job design, technologies available, and com-
pensation levels. 
• 
Most important, top management will have to de-
cide whether some of the steps presented in this 
article can be applied in their own organizations. 
Even if it is found, for example, that information 
processing cost-accountability centers and produc-
tivity improvement through job enlargement are 
desirable, will there be adequate management talent 
available in the existing information processing 
operation to support such a major change? • 

The information systems manager will also have to 
reappraise his role. Can he learn to delegate the 
management of technology to others? Can he break 
free of the disciplines that shaped his entire career 
and enter into competition with management gen-
eralists? Can he acquire the new skills needed to mo-
tivate white-collar workers toward greater involve-
ment in their work? Can he broaden his background 
to include the complex economics of information 
handling? 

There is no doubt that arriving at answers to such 
questions will be difficult. Initially, only a small 
number of organizations will find switching to in-
formation-cost management sufficiently urgent to 
make these issues matters of central concern. In all 
likelihood, they will become central in information-
intensive organizations like insurance companies, 
banks, credit card organizations, government social 
service agencies, income tax departments—places 
where information processing is a principal occupa-
tional concern. But as the pace of technology quick-
ens and as shrinking margins make it necessary to 
employ resources more economically, most large or-
ganizations will have to consider the issues of in-
formation cost management as inseparable parts of 
overall business planning. 
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