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Office operations are on the verge of a major techno-

logical transition. The current approach of continually 

adding newer and faster stand-alone office support devices 

has not solved long term administrative productivity prob-

lems. The transition will focus attention on a total inte-

gration of office technologies. 

This dissertation focused upon the key office techno-

logies currently available in the marketplace and then con-

centrated on Texas-based public corporations1 use and desire 

for these tools. 

The major thrust of this research was to examine the 

relationship of a company's annual sales, industry type and 

geographic operation type with its present level of techno-

logical sophistication, strategies toward office systems 

and the optimum office configuration. Data were collected 

to test the null hypotheses: 

Hoi Texas-based public corporations do not have strat-
egies for evaluating and/or implementing integrated 
office systems. 



•findings indi.ca.tsd that 59.0 percent of surveyed 

companies have no strategy for evaluating/implementing 

integrated office systems. A correlation occurred between 

the existence of a strategy and such factors as sales vol-

ume and industry type. The higher the sales volume the 

more inclined the company was to have a strategy. Elec-

tronics firms were in the vanguard of integrated office 

systems strategy development. 

HO2 The level of administrative technology in use 

will not vary among companies in different industries. 

Some office equipment was more prevalent in one indus-

try or a company within an industry type, but there was not 

enough evidence to indicate a distinct level in overall 

administrative technology among different industries. There 

is, however, growing use throughout all industry types of 

word processors, facsimile and electronic mail. Optical 

character readers are not widely used, with the exception 

of the banking/finance industry, and optical page readers 

were operational in less than 4 percent of the surveyed com-

panies. Intelligent copiers, voice recognition and communi— 

eating microfilm systems are new technologies. Accordingly, 

the aggregate percent of use was 24.4, 1.3 and 1.3 respec-

tively. Video terminals and printers linked to a central 

computer had a 97.4 percent overall usage rate. This tech-

nology is the most widely used and will support the expansion 

of electronic mail. 



Hoj The level of technological sophistication in 
office operations is not a function of sales volume. 

There was a partial trend based on sales volume on 

only four of the twelve devices or functions chosen to 

determine the level of technological sophistication. These 

included word processors, optical character recognition, 

electronic mail, and facsimile. The utilization of other 

technical devices was volatile in each sales category. 

Based on these findings the rejection of this hypothesis was 

not fully supported. 

Additional findings showed the configuration and makeup 

of the optimum office system. The optimum office would be 

part of an integrated network of offices all linked together 

electronically and supervised by an information resource 

manager. The equipment or technology chosen to form the 

integrated office system would consist of stand alone word 

processors, communicating word processors, facsimile, elec-

tronic mail, electronic files, computer output microfilm, 

central microfilm storage and video terminals and printers 

linked to a computer system. 

Findings also showed that the trend will be toward inte-

gration of stand alone technologies into a system when it 

becomes both operationally and economically feasible. The 

continuous addition of new information handling devices will 

not produce the same far reaching results that are possible 

by integrating offices and equipment into a system. This 



research has found that Texas-based public corporations 

want to move toward technological sophistication and inte-

gration of office operations into a system. 
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CHAPTER I 

INTRODUCTION 

Background 

Technological sophistication has become widespread in 

industry but has stopped short of one of the most important 

information processing centers in society—the office. 

Office operations have not changed very much from a systems 

standpoint for over a century."'" 

There has been a rapid technological expansion, and 

it will certainly affect the business office and the produc-

tivity problems associated with this labor intensive func-

tion. Productivity has not been advancing in the office, 

and it has tended to have an increasingly negative impact 

on profitability. The office has received little attention 

to date, and the small amount of capital investment per 

office worker is proof of that. An analysis of integrated 

office systems as found in this research will provide a 

functional approach and understanding to a very new concept. 

It will also facilitate an understanding of available tech-

nologies and the direction of office operations. 

"*"R. M. McFall, "Information Processing and the Office 
of Tomorrow," Fortune, XCVIII (October, 1978), 2. 



Data Processing and office operations literature con-

tains few examples of attempts to integrate office operations 

technologically into a system. Totally integrated office 

systems are discussed as a future possibility, but the fact 

remains that the technology is currently available. Differ-

ent technologies exist to support the administrative func-

tions of the office, but companies appear to lack the strat-

egies for developing a necessary integration. This research 

analyzes administrative information-handling technologies 

as well as strategies for developing integrated office sys-

tems. The study is limited to Texas-based corporations with 

sales in excess of $100 million. 

Hypotheses 

The following null hypotheses were tested and the 

results appear in Chapter IV. 

Hc»i Texas-based public corporations do not have strat-
egies for evaluating/implementing integrated office 
systems. 

HO2 The level of administrative technology in use will 
not vary among companies in different industries. 

H03 The level of technological sophistication in office 
operations is not a function of sales volume. 

Importance of the Study 

Industrial productivity has climbed 90 percent during 

the past ten years while office productivity has increased 

4 percent. Office operations make up the most labor-intensive 



sector in the United States, and the cost is rising from 

6 to 8 percent each year. The cost of technology, on the 

other hand, is falling from 10 to 12 percent a year. The 

need to increase office productivity with technological aids 

2 

is becoming more evident and a key issue for management. 

A large part of the problem is that people in the 

office continue to perform tasks much the way they did a 

century ago. Letters continue to be filed manually; mail 

is picked up by hand from out-boxes and delivered by hand 

to in-boxes. Letters are typed, hand edited, retyped, 

copied—all separate functions, quite inefficiently per-

formed. The lack of functional integration in the office 

is one major reason for the inefficiency and high cost of 

administrative work. This failure to integrate into a 

system results in a number of business ailments which ulti-

mately impact the company's profitability. The duplication 

of tasks, such as retyping, results in higher costs in terms 

of supplies and staff. Also, the fact that paper is handled 

by numerous people through different distribution modes 

frequently results in communications breakdowns and a loss 
3 

of operational control. 

State of the art technologies currently exist as stand 

alone discrete or separate functions, but companies appear 
2 
John J. Connell, "The Office of the Future," Journal 

of Systems Management, XIII (February, 1979), 6. 
3 
Dan A. Hosage, "The Advent of the Electronic Office," 

Telecommunications, XIII (September, 1979) 58. 



to lack the necessary strategies for integrating these 

technologies into a system. This research brings to the 

attention of Texas public corporations with sales in excess 

of $100 million and companies that may look to them as 

leaders in utilizing new technologies the opportunities 

that exist to meet the need for an integrated office system 

in a highly people-intensive administrative environment. 

This integration can provide efficiency to office operations 

and its administrative functions. It is a matter of putting 

technology to work and making an investment where the great-

est advances will likely occur. 

Another aspect that makes this study important is 

that, contrary to the opinions of some office managers, an 

office does not simply become automated by replacing type-

writers with word processors. Word processors are frequently 

a stimulus for large-scale office automation, but they are 

just one component within the more elaborate administrative 

information handling system or what is becoming known as the 

integrated office system. The integrated office system is 

a gathering point for many technologies, techniques and 

functions that are scattered throughout the non-automated 

office environments so prevalent today. 

Technological change has been introduced on a piece-

meal basis rather than in an integrated systems approach. 

Manufacturers who specialize in one or two areas of office 



equipment have moved independently to develop systems and 

then create a market. This has caused confusion as cus-

tomers are faced with a myriad of choices and has also 

hindered integration from the users' standpoint because 

the technology is developed by manufacturers dictating the 

needs to the user who then must find ways to use it. 

The office has tended to be an environment cluttered 

with paper, inefficiencies and polluted with noise. The 

office may even be considered as dysfunctional in many 

respects. It has been inflexible in adjusting to change, 

4 

and it is becoming a very expensive function. The present 

research investigates the extent of current and optimum 

office technologies and the existence of strategies for 

getting closer to the integrated office system. 

The understanding of integrated office systems is 

critical to Texas public corporations. As time progresses 

and costs continue their upward spiral, organizations of 

all sizes and in all parts of the country will be very 

interested in the optimization of the often neglected admin-

istrative portions of their operations. This study concen-

trates on Texas, but it is therefore important to companies 

everywhere. 
4 
Datapro (Delron, New Jersey, 1978), p. A10-130-101. 



Methodology 

Data Characteristics 

The data for this research are both primary and 

secondary. 

The primary data.—These data originate from three 

sources. The target corporation responses to the question-

naire are one type of primary data. The second source of 

primary data was interviews with selected target corporations 

and office systems consultants. The third source was corres-

pondence and interviews with electronic office equipment 

manufacturers. 

The secondary data.—Data from secondary sources were 

compiled from technological and systems journals, adminis-

trative and office operations trade and professional jour-

nals, books, and studies dealing with administrative 

information handling technologies. 

Framework 

Texas-based public corporations with annual sales in 

excess of $100 million were selected to provide the data for 

this research for the following reasons. 

Challenge.—Office operations of large Texas-based 

corporations present some of the most challenging manage-

ment opportunities in industry today. Inefficiency, lack 



of knowledge in modern methods and available technologies, 

and escalating costs are plaguing productive efforts in 

the office. This technological backwardness as well as 

the lack of cost effectiveness are now problems to solve. 

In the future the challenge to catch up or recover may be 

very difficult. 

Dollar limit.—The present study was confined to cor-

porations with sales in excess of $100 million. As a 

result, a diversified sample of industry types was possible. 

It was also felt that companies of this size would create 

a better response base and would have greater interest in 

the results. This interest became apparent when 85 percent 

of the respondents requested a copy of the findings. 

Location.—Limiting this research to corporations in 

the state of Texas permitted control over the sample size 

and made personal and telephone interviews economically 

feasible. Texas also has a wide diversity of industry types. 

Data gathering.—Within the framework of the previously 

described target corporations and other primary sources, 

this research used the survey method for data gathering. The 

survey was conducted by means of personal and telephone 

interviews and a mail questionnaire. 



Treatment of Data 

Screening.—The completed questionnaires returned by 

the surveyed corporations as well as data gathered from 

personal interviews were screened to eliminate those where 

respondent failed to meet the established criteria of sales 

volume and when questionnaries were improperly completed. 

Survey analysis.—The target corporations' response 

data were treated by performing an analysis of data submitted 

on the mail questionnaire and from personal and telephone 

interviews. The variables examined in this study are 

1. Sales volume, 

2. Industry type, 

3. Operation type (Geographic dispersion). 

The variables considered in examining the relation-

ship between corporation sales volume, operation type or 

industry type and its administrative information handling 

technology are 

1. Existence of an office systems strategy, 

2. Current equipment technology in use and optimum 

system as selected by survey respondents, 

3. Level of technological sophistication, 

Tables are constructed in Chapter IV to illustrate 

the results of the survey analysis. 



Writer's experience.—The researcher is experienced 

in electronic data processing and communications. This 

experience covers twelve years and includes work assign-

ments in data processing and data communications manage-

ment, programming and microfilm/microfiche operations. 

This experience facilitated this research and made discus-

sions with target corporations and individuals very time 

efficient. 



CHAPTER II 

REVIEW OF LITERATURE 

The review of literature related to information-

handling technology will cover the major aspects that are 

leading to the integrated office system. An historical 

overview points out the foundation upon which office 

systems are based and which leads to the current trend 

toward integration of technologies. Since any change in 

the way a business operates affects a company's personnel 

favorably or unfavorably, the human factor is also dis-

cussed. The various systems and technologies germane to 

integrated systems are presented under the topics of word 

processing, facsimile and electronic mail, microfilm and 

communications/networking. This chapter also deals with 

manufacturers' participation in office technologies as 

well as the concepts of automated office systems and 

strategies being used by industry to get there. 

An Historical Overview 

There have been many efforts to make the office effi-

cient because it has become the most labor-intensive activity 

in American business life. Office salaries have continued 

to rise with inflation; and since the demand for office 

services has increased in response to internal requirements 

10 
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and external stimuli, there has been growing management 

interest in new approaches to improve productivity in the 

office environment.1 The approaches have been technologi-

cally based because it has become evident that an inte-

grated automated information-handling system can provide 

a means for keeping pace with administrative demands and 

controlling costs and can provide management with addi-

tional viable tools to aid in decision-making. 

Over the past twenty years, industrial energies have 

been directed toward data processing systems. Computer 

systems have provided cost-benefit improvements in auto-

mating the processing of information for accounting, per-

sonnel, inventory and production control but have not 

affected to any great degree the administrative and cler-

ical functions of the office. The exception was the intro-

duction of word processing. Word processing created the 

potential for improvement in areas outside of traditional 

data processing. It formed a consolidation of diverse 

scientific and behavioral disciplines under a coordinated 

2 

and cohesive direction. 

Investment in office automation has grown because of 

the myriad of new products that followed the introduction 

1John J. Connell, "The Challenge," Datamation, XXIV 
(December, 1978), 162. 

2 
Walter A. Kleinschrod, Management's Guide to Word 

Processing (Chicago, 1977), p. 41. 
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of the electric typewriter and the need to gain control 

over the escalating costs associated with the office por-

tion of the United States economy. 

In the past five years there has been an 
explosion aimed at automating office 
operations. Industrial productivity has 
increased by 90 percent in the past ten 
years and office productivity has risen 
by only 4 percent. The office has been 
the most labor-intensive activity in 
business and office salaries have risen 
from 6 to 8 percent a year. The need to 
increase office productivity and reduce 
office costs became more and more impor-
tant to management and has made the drive 
for technological aids more powerful.3 

This myriad of new products included copiers, high 

speed duplicators, dictation units, automated text handlers, 

facsimile, microfilm/microfiche readers and small office 

computers. Many of these new technologies were conceived 

as separate and relatively independent developments to go 

solve a particular problem as opposed to solving the full 

spectrum of information-handling. Word processing started 

out as a sophisticated typing pool. Reprographics started 

out as a print shop. Micrographics started out as a means 

of archival storage of records. There was no intentional 

4 
interconnection. 

Word processing has become popular recently, but it 

was difficult to introduce this new technology and costly 

3 
John J. Connell, "The Office of the Future," Journal 

of Systems Management, XXX (February, 1979), 6. 
4 
John J. Connell, "The Office of the Future and You," 

Administrative Management, XXXIX (April, 1978), 29. 
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change into the office environment. Word processing had 

emerged during the late 1960s as a result of an Inter-

national Business Machines Incorporated (IBM) marketing 

concept that was based on systems ideas proven effective 

in West Germany. It was hoped that IBM could overcome 

the criticism that their word processing Magnetic Tape/ 

Selectric Typewriter (MT/ST) system was costly and diffi-

cult to use. IBM's strategy was to reorganize office 

procedures so that typing specialists would learn to operate 

the MT/ST and the MT/ST could then be fully utilized and 

cost justified. The strategy had worked and the word pro-

cessing concept was born. By 19 71, many organizations had 

set up word processing centers in the United States and 

5 

thirty-six new manufacturers joined the industry. 

Some experts in office systems contend that little 

progress has been made in advancing office operations tech-

nologically. There were equipment innovations but few 

designed for the sole purpose of making the office effic-

ient as a system. The equipment developed were used as 

adjuncts to the data processing department's needs and as 

partial support to office administrative and clerical needs. 

The automated office was an area which received much atten-

tion but not much action. For the most part, office 

5 
Kleinschrod, op. cit., p. 11. 
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procedures had not changed in sixty years, especially since 
/T 

the typewriter was first introduced. 

Other office systems experts blamed the lack of techno-

logical growth on managements' satisfaction with office 

status quo and having their priorities historically entrench-

ed in other functional areas. This made efforts to automate 

the office, or management's interaction with information 

networks, unsuccessful. This created the tendency to direct 

capital investments away from the office. This is evident 

by considering that the office worker has been supported by 

a capital investment of $2,000 while a factory worker has 

had the benefit of $25,000 worth of machinery to help him 
7 

do his job more efficiently. 

Human Factor in Office Systems 

The intense competitive pressures to equip offices 

with the most cost-effective information-handling devices 

generates a natural tendency to underestimate the signifi-

cance of the workers who must interact daily with the 

devices. An assembly line mentality sets in when the 

functional and financial value of the machine overrides the 

operator's value. This mentality clearly does not work in 

an office where machines must interact with more than just 
g 

John M. Lusa, "Time to Put It Together," Infosystems, 
XXVI (January, 1979), 36. 

7 
Philip H. Dorn, "The Road to Disaster," Datamation, 

XXIV (December, 19 7 8), 15 4. 
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a pair of hands. Machines are a continuous, integral part 

of the decision-making process and must support the lowest 

to highest management levels in the organization. The 

effectiveness in which the human sector of an organization 

can be integrated with its technological sector will deter-

mine the success or failure, not of the office system alone, 
g 

but of the entire organization. 

Cost-effective functional devices for the office are 

becoming a necessity. Studies by Datapro Research Corporation 

disclosed that managers spend from 20 to 30 percent of 

their day searching for information. Managers also spend 

a large part of their day communicating by means of receiv-

ing, storing, filing, retrieving or transmitting information. 

Secretaries spend 25 percent of their time away from their 

work stations and about 18 percent waiting for work. Sec-

retaries are interrupted about forty-five times a day while 

performing duties and there is almost no even distribution 

of work as evidenced by the row of secretaries where one or 

two consistently work to capacity while their neighbors are 

being under-utilized. It is also apparent that many people 

in the office are doing functions that should be done by 

lower-paid personnel. This is evident when the manager or 

other professional is waiting in line to use the copy machine. 

g 
Bert Vorchheimer, "The New Reality—A New Human Resources 

Function for a New Age," Impact; Information Technology, II 
(July, 1979), p. 2. 
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It is important to realize that future office systems 

involves more than just the better management of work sta-

tions or the application of technology. It involves the 

direct effect upon people, the people usually least expe-

rienced with technological change. Any technological change 

must consider the attitudes, perceptions and psychology of 

9 

the people involved. 

There have been several factors causing the need for 

change in office operations. The office labor force is 

probably the key factor. There has been a problem finding 

reliable and efficient office personnel, enticing them to 

stay with an organization and providing career opportunity 

positions while at the same time contributing to the success 

of the office. These factors along with pressure for in-

creased business information and for government reporting 

are making office information systems with rapid access a 

rather large marketplace. 

This large marketplace of office technology will bring 

a new method of work-flow that will often infringe upon the 

autonomy of separate work-groups. The introduction of 

office technology will carry with it the issues dealing with 

the division of work and with human resistance forces and 

issues once faced by organizations introducing the computer. 

In a sense, the issues involve both technology and ideology. 

9 
Leslie F. Wilson, "An Evolutionary Move to the Office 

of the Future," Infosystems, XXVI (June, 1979), 78-80. 

"^Lusa, op. cit. , p. 38. 
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A word processing system for example is part tech-

nology and part ideology. The ideological component 

requires managers to accept new ideas about sharing the 

work force; creating distinctly different jobs from those 

which existed before the introduction of word processing, 

and accepting a non-traditional relationship between the 

secretary and the principal. Work habits will change in 

terms of delegating work, anticipating work deadlines and 

altering the mode of composition from handwritten form to 

electronic means.^ 

Some people question whether a change in the tradi-

tional secretarial role will occur. The secretarial role 

of typing, filing and phone answering has been an accepted 

part of the business scene for almost a century. This 

established practice does not however, eliminate its in-

efficiencies, waste and the secretarial boredom that occurs. 

Management has permitted secretarial methods to remain 

unchanged because it is an accepted part of organizational 

overhead and few organizations have looked deeply into the 

real human factors issue. Secretaries have been sterotyped 

into their traditional role and as a result, some executives 

are shocked that there are more effective ways of utilizing 

the loyal secretary. Altering a traditional boss-secretary 

"^Thomas M. Lodahl and Lawrence M. Williams, "Comparing 
W. P. and Computers," Journal of Systems Management, XXIX 
(February, 1978), 9. 
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relationship may be threatening to both manager and secre-

tary because it can be viewed as a status reduction. The 

manager is proud to have a personal secretary and the 

secretary views the manager's title as status related to 

12 

the secretarial position. 

Secretaries and other office workers are becoming more 

concerned about the quality and security of their jobs. 

As a result, they are questioning the benefits of intro-

ducing new office technology. The quality of their jobs 

will in fact improve with new technology rather than pro-

moting fears of isolation, complexity, diminished communi-

cations and heavier workloads. Office technology should 

be looked upon as a means for improving the quality of job 

performance. 

Case studies have shown that automation does have an 

operational impact on everyone in the office. The simplest 

jobs have little security and are the first to be automated. 

This results in a number of unskilled office positions being 

eliminated. Technology can in turn create more positions 

for medium level and highly skilled specialists. New office 

technology does not lead to sharp rises in unemployment. 

The conversion process to integrated office systems will be 

completed in from ten to fifteen years and the expected 

12 
Kleinschrod, op. cit., p. 9. 
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annual productivity gain figures lie between 2.2 and 3.5 

percent. This growth will create more jobs. 

Competition necessitates an increase in office produc-

tivity and efficiency. However, administrative operations 

in both private and public sectors can only compete by 

increasing expenditures for information management and 

keeping good personnel. Accordingly, managers are looking 

their operations with cost and career development in 

• J 13 mind. 

With cost and career development in mind, executive 

support of office technology is important. This is because 

the major benefits and paybacks lie in improving the effic-

iency of decision-makers and enabling them to be better 

managers now and in the future. Unfortunately, this is one 

group that has not helped in the advancement of office 

technology. Technologies slow growth in office operations 

over the past decade is directly attributable to its in-

ability to access the executive suite. 

Some authorities in office systems comment that office 

technology simply has not fit into the scheme of things 

because it has been out of synchronization with the office 

environment and the way the office personnel traditionally 

function. Technology has failed to bridge the gap between 

promise and reality because its proponents have often 

13 
Horst Morganbrod and Heinz Schwartzel, "How New Office 

Technology Promotes Changing Work Methods," Management Review, 
LXVIII (July, 1979), 44-45. 
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neglected the human dimension. Somewhere along the evolu-

tion, the vendors developing new office technology and 

office systems had forgotten to ask the users what they 

14 

wanted from the technology and how they wanted to use it. 

This point is elaborated in an interview with Edward 

Greer, Computex Corporation, Regional Manager for Office 

Systems for the seven state southern region. Greer pointed 

out that in 90 percent of office technology equipment sales, 

the tail wags the dog. The manufacturers are telling the 

customer what he needs rather than the customer telling 

the manufacturer. In those cases where the customer does 

make a decision on equipment, the secretary may make the 

decision; and this approach will hold back office auto-

mation.15 

Office technology applied and implemented correctly 

can offer an efficient and reliable means of information 

management. The potential applications are almost limitless, 

but it will be the human factors that will ultimately deter-

mine the degree of success or failure of implementing ad-

vanced integrated office systems. Office technology must 

be adaptable to the user and not developed so that the user 

must adapt to the system. The user needs to have some 

control, or he will reject it. 
14 
Dale Kutnick, "Office Automation: The Human Dimension," 

Telecommunications, XIII (September, 1979), 79. 
15 
Interview with Edward Greer, Regional Manager for 

Office Systems, Computex, Incorporated, Dallas, Texas, March 
13, 1979. 
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There are many challenges facing vendors in making 

office systems acceptable to people. Vendors must inte-

grate equipment into the office as it exists today, arid 

this must be predicated on careful consideration of the 

human interface. The equipment must also be designed so 

that the processing functions and intelligence are user-

transparent so the user does not have to be concerned or 

confused by the complexity of sophisticated equipment. 

Finally, the vendors should develop application specific 

software that addresses individual user needs. 

The user secretary, clerk or office managers have an 

important responsibility in making office technology a 

viable approach. They need to become familiar with the 

equipment, its capabilities and limitations, and with their 

suppliers. Cooperation of everyone in the organization 

from top management to the secretaries is necessary. Users 

must be persuaded that automation will not threaten their 

jobs or drastically change their environment. Office tech-

nology leading to integrated office systems should be an 

evolutionary process that recognizes the needs of an organi-

X6 
zation and its personnel. 

Summary 

History has shown that people tend to adapt to inter-

esting and beneficial technology. During the past half 

16 
Kutnick, op. cit., p. 82. 
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century there has been universal acceptance of commercial 

aviation, automobiles, calculators, television and many 

other devices that tomorrow's executives will have grown 

up with. They will demand desk-top multifunctional termi-

nals that offer sophisticated information processing utili-

ties, easy data base access and wide-ranging communications 

adaptable to their requirements. They will recognize in 

the face of increasing workloads processed by increasingly 

expensive office workers, that the only reasonable solution 

is to introduce tools and techniques that will improve produc-

tivity to offset higher costs. 

Office technology will require emphasis on human dim-

ensions. Users and vendors must cooperate in adapting office 

technology to current organizational structures and allow 

organizations to evolve efficiently into the integrated 

office system. Word processing systems, microfilm systems 

and files, electronic mail and files, facsimile and other 

key technologies are all part of the move toward office 

automation. These technologies are available now but a 

viable integration is only possible with better planning 

17 
and more attention to man-machine dynamics. 

Word Processing 

The core hardware of a word processing system and the 

current office state of the art is the typewriter with a 

17 
Kutnick, op. cit., p. 98. 
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memory. Text stored on discs, tapes or cards can be repro-

duced very quickly when compared to traditional typing and 

stored data may be edited and revised easily. Like the 

development of the computer, word processing combines elec-

tronic processing technology and an economic requirement for 

maximizing the utilization of this technology. Since few 

organizations can afford to have their word processing equip-

ment idle, organizations must be operationally controlled so 

that typing work can flow to the expensive, high production 

machines. 

Heavier workloads, higher operating costs, and new 

machine technologies have led the way for word processing. 

The way has been opened up, but only for increasing typing 

speeds, text editing and the information flow. . .we 

have hardly realized what can be done. There are many other 

office operations that lend themselves to automation. This 

includes storage and retention of documents, coordination of 

meetings, drafting, typing, revising and distribution."20 

Word processors will also perform internal and external 

communications functions. 

18 
Lodahl and Williams, o£. ext., p. 9. 

19 
Kleinschrod, op. cit., p. 17. 

20 
Elizabeth M. Ferrarini, "Word Processing—Scenarios 

for the Future." Administrative Management, XL (Januarv. 
1979), 34. 
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Word processing, from its early beginning where 

typed information could be stored on tape and subsequently 

retyped, has grown into a major industry. There are now 

over one hundred vendors of word processing machinery. 

They will all share an increasingly active role in the 

office of the 19 80s. Not only will they automate secre-

tarial and clerical functions; but more importantly, on 

a higher management level, they will provide timely infor-

mation that management will need to make every—day business 

decisions. Information will be handled through intelligent 

networks in which communicating word processors are expected 

21 
to be a major component. 

There is some difference of opinion as to the size of 

word processing systems' growth in the United States, but 

barring a major recession, all forecasts are positive. 

Creative Strategies International contends that through 

19 82 the total word processor base will grow at a compound 

annual rate of 27 percent. 

According to the SRI Augmentation Laboratory of Menlo 

Park, California; a group which has studied the influences 

of word processors on the office, users who replace stan-

dard impact electric typewriters with automated electronic 

21 
John R. Hansen, "Key Role in Moving Management Infor-

mation," Infosystems, XXVI (January, 1979), 48. 

22Ibid., p. 50. 
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typing systems can save from one to two dollars per final 

printed page. In terms of the individual secretary who 

types sixty words per minute, the real speed is only four 

words per minute when error white-outs and remakes are 

figured into performance statistics. With automated systems 

and proper supervision, the secretary can type up to thirty 

23 
words per minute. 

As a result of the early focus on the equipment and 

the ease by which correspondence would be produced, the value 

of word processing increased quickly. Word processing freed 

up secretaries from their repetitious tasks so that they 

could take over more of management's repetitive responsibil-

ities. Many companies recognized the importance of word 

processing as a method for allowing them to better utilize 

their human resources. They were also concerned with find-

ing better and faster means of distributing the information 

to be processed. Technology had provided new developments 

for the storage, retrieval and transmission of information 

to take advantage of the savings in time and money brought 

24 

about by word processing. 

Word processing saves time and money over traditional 

office methods when the correct combination and specialization 
23 
Kleinschrod, op. cit., p. 15. 

24 
Marly Bergerud and Jean Gonzales, Word Processing: 

Concepts and Careers (New York, 1978), p. 12. 
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of people, procedures and equipment is accomplished in an 

organization. Ideally, word processing means faster turn-

around time, better quality, lower costs and an improve-

ment in efficiency. But, word processing is not just an 

additional piece of hardware. A word processing system 

can also create an alteration in the office social struc-

25 
ture. 

In the office of the 19 80s word processing will play 

an increasingly important position. It will be important 

because it will not only automate secretarial and clerical 

functions, but at a higher management level, it will pro-

vide the timely information managers will need to make 

daily decisions. Data will be processing through communi-

cations networks in which communicating word processors 

are expected to be a major component. 

In a report by Creative Strategies Incorporated, it 

was pointed out that while automation of secretarial and 

clerical functions deals largely with increasing efficiency 

of paper handling, the real increases in office effective-

ness will be found in the use of communications networks. 

These are networks where managers will have access to timely 

information from up-to-date, comprehensive data bases and 

will be able to communicate using electronic mail within 

25 
Frank Greenwood, "Word Processing Primer," Journal 

of Systems Management XXIX (May, 1978), 36. 
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2 6 

and between companies. As time passes and as history 

has shown, the cost of electronic communications and the 

storage of data are becoming more cost effective. Net-

works will therefore grow in importance and use. 

The cost and size of electronic or storage memory is 

declining steadily and there are no signs that this trend 

will let up very soon. This will make it feasible for 

word processing equipment to add enough memory capacity 

to become powerful storage devices in addition to their 

primary function as correspondence systems. Work proces-

sors should become the catalyst for tomorrow's information 
27 

processing networks. 

Robert T. Taft, President, Taft Consulting Corporation 

has indicated that future stand alone word processors will 

have full hyphenation dictionary and increased page editing 

capabilities. Manufacturers will have video display units 

capable of imaging proportionally spaced typed material, 

fully justified, and enhanced processing efficiency through 

the use of multiple disk drives with one disk reserved for 

systems use. In addition, optical page readers will permit 

the system to form the nucleus of a word processing center 

for an organization. Optical character recognition equip-

ment will handle text for editing and manipulation by the 

26„ 
Hansen, op. cit., p. 48. 

27 
John J. Connell, "Word Processing and the Office of 

the Future," Administrative Management, XXXIX (Aoril. 1978). 
101. 
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operator. This will permit a single stand alone system to 

provide the word processing functions now performed by 

several existing systems. 

Taft also believes that large control systems will 

allow a comprehensive capability for electronic mail within 

a single business entity and eventually establish communi-

cations links between businesses. These large systems will 

expand electronic filing capabilities and will allow nearly 

instantaneous access to documents both by name and by sub-

ject. Large systems and their ever increasing capabilities 

will bring on the demise of small shared-logic systems that 

are only capable of handling a limited number of terminals 

2 8 

and have limited disk storage. 

A disadvantage of conventional shared-logic word proc-

essors, where multiple word processors share the same mini-

computer, is that it requires some form of physical proximity 

for the elements of the system. Another rather major dis-

advantage is that the typical shared-logic configuration 

disables all video display terminals when the central proc-

essor or minicomputer malfunctions. 

Minicomputer-based systems have not been as popular as 

stand alone programmable or intelligent terminal clusters 

because of the minicomputers higher price. Now, there are 
2 8 
John R. Hansen, "Word Processing—A Glimpse at 

Tomorrow," Infosystems, XXV (October, 1978), 82. 
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microcomputers packaged with additional memory and peri-

pheral support capabilities on the market. These less 

expensive microcomputers can replace existing minicomputers 

as system controllers and also perform many of the same 

support and file management functions in operations where 

it is now done by using programmable or non-programmable 
29 

terminals. 

Vendors continue to dictate to the user what type 

equipment he needs but in word processing there seems to 

be some recent cooperation in determining real user needs. 

Some of the trends in word processing are evolving as a 

result of vendors and customers alike reaching an agreement 

on what functions the systems should have. User communi-

cations is growing in importance and to meet this demand 

vendors are adding more protocols to their list of available 

options. Companies with compatible communications capabil-

ities will use their word processing units to perform data 

querying and retrieval from their large-scale computer data 

bases. As a result of decreasing cost and increasing power 

of microcomputers, more intelligence can be built into more 

compact and inexpensive units. Newer display technologies 

will also permit larger and more elaborate screen displays 

and new output technology will provide an increasing number 
* 30 of options. 

29 
The Seybold Word Processing Report (Pennsylvania, 

January, 19 78), p. 3. 

30Ibid., p. 11. 
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Dynamic Market 

The word processing market is dynamic. The market has 

moved from one where most products were hard-wired and diffi-

cult to improve to a world where many products are software 

programmable and may be readily enhanced by new software. 

Users have created some of the impetus to this dynamic mar-

ket. At one time, word processor users viewed their systems 

as very clever typewriters that could output at high speeds 

without making mistakes. Now, users tend to look at word 

processors as the basis for a whole series of changes from 

the manual or semimanual office of today to the integrated 

office system of the near future. Word processors will pro-

vide communications, administrative support, text editing 

and a means of interfacing with data processing facilities 

by using a communications line. The market is dynamic and 

nearly every computer manufacturer has recognized that word 

processing and office automation has a large sales poten-

tial. ̂  

Even though users have given some of the impetus to 

the word processing market, equipment manufacturers have 

responded during the past two years by educating business 

organizations on the use of word processing equipment. 

31 
Amy D. Wohl, "Word Processing 1979: A Market in 

Evolution," Datamation, XXV (January, 1979), 112. 
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They are doing this by expanded and better-trained sales 

forces representing an increased number of manufacturers, 

a wider variety of equipment and options, and an increased 

number of sales, lease, and rental plan options. 

Operating Costs 

Office operating costs have been instrumental in the 

desire for word processing systems. During the last de-

cade, the cost of operating an office has doubled and 

although the number of office workers has increased, cleri-

cal productivity has increased only marginally. Word proces-

sors, when properly selected and used, have the potential 

of reducing office operating costs by from 20 to 40 percent. 

In addition to cost savings at the support level, there is 

enhanced managerial effectiveness. Of course, word proces-

sing equipment is only part of the varied technology avail-

able today. Management's best strategy is to recognize and 

objectively evaluate the use of electronic mail, intelligent 

copiers, management work stations and many other such elec-
r>2 

tronic devices designed to improve productivity. 

An approach that has been very helpful in controlling 

operating cost is using multiple word processing units as 

a cluster in a manner that is very similar to a small 

32 
Harold F. Doolittle, Jr., "What Management Should 

Know about Word Processing," Infosystems, (October, 1978), 
p. 74. 
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computer system operation. The cluster would consist of 

several keyboard terminals with cathode ray tube screens, 

one or more printers and a central processor. All these 

devices would be linked together electronically. In some 

cases, cluster systems are designed so that all the systems 

intelligence resides in the central processor where all 

terminals have their data processed. The central processor 

also controls the operation of the storage, video screens 

and printing functions. This cluster system is a shared-

logic system where each system constituent is endowed with 

its own intelligence and can function semiindependently. 

In this type operation, the central processor operates more 

as a message switcher that directs information from one 

system to another. The cluster system does have dimensions 

not available on stand alone equipment. For example, a 

long document can be worked on simultaneously by several 

operators and information being stored at one location in 

the system can instantaneously be transferred electronically 

to another location. This makes the system a communications 

network and provides much more versatilily than stand alone 
33 

systems. This forms the basis behind communicating word 

processors. 
33 
Doolittle, op. cit., p. 76. 
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Communieating Word Processors 

There are word processors that communicate to each 

other via phone line or circuits and some are even capable 

of communicating with computers and other terminals. Com-

municating word processors are useful in point-to-point 

communications of letters, memos and draft work. Unfor-

tunately, most users that have the communications capability 

do not use it because they are having enough difficulty 

just understanding the word processor portion of the device. 

Virtually all of the newer word processors entering 

the market either incorporate, or can accommodate, some 

form of cummunications. There is some concensus by recent 

studies that communicating word processors will be used 

as the means for electronic mail. This is because of their 

store-and-forward switching and intermachine communications 

capabilities. 

The advantages related to cost include the ability to 

transmit data at high speeds ranging from sixty to 9,600 

bits per second. Costly hard-copy printouts are not 

always necessary when material can be communicated from 

one video terminal to a remote video terminal. The cost 

of a communications option on a word processor ranges from 

$500 to $3,500. Communicating word processors can also 

interface with a number of other terminals and computers 
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that have compatible protocols and this allows the setting 

up of a network for integrating functions.34 Assuring that 

systems are protocol compatible is paramount to success. 

Since the communications option on word processors are 

becoming standard features by manufacturers, the possibility 

of a myriad of protocols has become a reality. But, there 

is a ray of hope on the horizon for users who want to set up 

communications links between multi-vendor word processors 

and computers. The high number of protocols that now exists 

has drawn the attention of a new study group which deals 

with communications requirements for text communications. 

The group is known as Working Group 4 (WG4) and covers the 

office machine sector. Specifically, WG4 will develop stan-

dards that allow communicating word processors produced by 

multi-vendors to communicate with each other or with 

computers. 

Working Group 4 will standardize three levels of com-

munications. The first level will develop a page image 

format for basic communications. The second will include 

unique codes and characters used in word processing and 

third, the group will standardize networking considerations 

for circuit-switched and packet-switched networks to be 

34 
Dale Kutnick, "Fax Playing Key Role in Office Auto-

mation by Electronic Mail," Communications News, XV 
(September, 1978), 61. 
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compatible with existing communications standards Cer-

tainly, as systems become more sophisticated there must 

either be a built in flexibility for protocol compatability 

or stringent standards established. 

Manufacturers such as IBM, Wang, Xerox and Digital 

Equipment Corporation produce communicating word processors 

that are very sophisticated and flexible. They can communi-

cate with compatible mainframe computers, terminals, telex 

machines, photocompositors and other communicating word 

processors. A few of the advanced shared-logic communicating 

systems also offer the store-and-forward capability necessary 

for electronic mail. Some word processors offer video screen 

communications so that paper is not necessary and others 

allow the communicating or transmission of one document 

while the operator is working on the creation of another 

document. 

Communicating word processors will be an integral part 

of electronic message systems and offers distinct advantages 

over facsimile. Word processors capable of communicating 

have superior speeds when compared to a facsimile. This 

speed will save on the cost of telephone line usage. Word 

processors will also transmit whole characters that can be 

sent at ten to twenty times more efficiently than facsimile 

bits. The quality of output is far superior and hard-copy 

35 
"Standards for Word Processing," Datamation, XXV 

(October, 1979), 17. 
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is optional once the data appears on the video screen. 

Communicating word processors can communicate with a number 

of different type terminals but most of today's facsimile 

machines can only communicate with another facsimile. 

Statistically, of the 385,000 word processors installed 

in the United States as of December 1978, 75 percent were 

stand alone systems and do not interface with other devices. 

These systems do not incorporate a communications option. 

Of the 25 percent that could accomodate a communications 

facility, less than 20 percent made use of it. Since the 

trend in industry seems to be toward the communications 

option, recently introduced word processors either incor-

porate or can be upgraded to accomodate the communications 

option. This hesitancy of most word processing users to 

use the communications option has slowed the implementation 

of sophisticated systems into the office environment. Two 

of the major hurdles include intermachine noncompatibility 

from different manufactures and intrafirm compatibility 

where different user groups make independent purchasing 

decisions. 

It is predicted that as applications grow, technologi-

cal and human obstacles will be overcome. By the early 

1980s, users will begin dusting off the communications 

button on their word processors and begin to use them as 

electronic data transmission devices. They will play an 
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important role in the expansion of interactive information 

networks.^ 

It is apparent that word processors are not being 

looked upon any longer as mere data recorders and text 

transmitters. They also communicate formatting information 

and other special codes. However, as was pointed out pre-

viously, if the protocol of one system is different from 

another system the system will not be compatible and the 

communications efforts will be useless. There are a few 

widely used protocol/speed combinations that correspond to 

the overwhelming strength of IBM's dominance in the data 

processing market. The real issue is that there still 

exists a compatibility dilemma. 

One approach to the dilemma besides WG4's efforts to 

standardize protocols is the use of smart or programmable 

word processors. They offer a variety of emulations and 

the user will be able to select the appropriate protocol 

match either by loading a program or by keyboard commands. 

It is predicted that future offices will use low cost 

communicating word processors at secretarial stations where 

they will be used for typing tasks and for distributing 

electronic mail. They will also be used for accessing 

electronically stored files which calls for large scale 

storage and a computer. This will allow each work station 

3 6 
Communicating Word Processors (The Yankee Group, 

Cambridge, Massachusetts, 1978), pp. 14-18. 
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to perform data entry and report generation activities. 

Additional features in some systems offer automatic send/ 

receive to permit unattended transmissions. This ability 

to send communications to another office after hours counters 

the burden of low transmission speeds by utilizing the cost 

07 

advantage of lower evening rates on telephone lines. 

Tomorrow's business computers will focus a great deal 

of attention on multifunction word processors, communications 

and information resource management. The key to integrated 

office systems will be that work stations will not only 

link clusters of computing power, distributed among various 

departments, but will also access large central computer 

systems. Word processing, once looked upon by computer 

people as nothing more than a keyboard/printer, low-speed 

asynchronous terminal, will begin to see its relationship 

with computers and its myriad of capabilities. 

It has been questioned why word processors should suc-

ceed over all other sophisticated devices as the foundation 

for the integrated office system. A major reason is that 

word processors are technically designed to take advantage 

of the inevitably decreasing cost and increasing performance 

of microprocessors. Another reason is that architecturally, 

word processors are an entirely different generation of 

hardware than the minicomputer or the shared-logic intelligent 

37 
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Datamation, XXIV (March, 1978), 102,114. 
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terminal. The modern word processor system is also capable 

of multiprocessing clusters which does not lose power as 

more video display work stations are added. This approach 

actually increases the power of the system. Traditional 

minicomputer or shared-logic systems will degrade in power 

when it is faced with performing word processing, data 

entry, print spooling, merging assembly, high-speed batch 

communications and data base inquiry functions. This is 

overcome by the architecture of multiple microprocessors 

in a distributed intelligent word processing system that 

permits each work station to operate autonomously. 

One of the strengths of work processing systems from 

a nontechnical standpoint is that more than any other cate-

gory of device, word processing is office-oriented. It grew 

from the most widely accepted office system-the typewriter. 

Word processors also apply their intelligence to office 

needs such as memo writing, data gathering, proposal prep-

aration, report generation, promotional mailing, automatic 
Og 

forms filling, and electronic filing. 

Clustering 

There are considerations in creating an office system 

that involve the proper utilization of resources. Combining 

3 8 
Alan MacDonald, "Word Processors to Dominate as 

Business Communicators," Data Management, XVI (February, 
1978), 18,20,22. 



40 

computers and word processors into an office network in-

volves the sharing of job-tasks or the sharing of data files 

that relate to jobs. The sharing of data files is the first 

consideration in the multifunction office system and the 

second is the sharing of hardware resources. 

An approach to the proper utilization of files and 

resources is to provide enough local performance among inex-

pensive microprocessor-based work stations so that the word 

processing cluster does not have to depend, within a real-

time basis, on larger system resources that are clustered 

near the computer. In fact, it is not very expensive to 

provide the word processing cluster with enough computing 

power to be totally autonomous in its performance of normal 

activities. Clustered work stations would each contain a 

microprocessor, local internal storage and a communications 

path to the smart input/output processor associated with 

the cluster's own disk. If this approach were not taken 

and work stations were directly on-line with the computer, 

a severe communications load would be experienced at the 

computer. 

The cluster approach is not a unique concept from a 

communications standpoint. Minimizing communications costs 

by handling multiple terminals via a cluster controller has 

been the approach for many years in product lines of most 

computer manufacturers. (See Figure 1, page 41.) 
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Office systems of the future can consist of elements 

that permit the multi-station, autonomous word processing 

cluster. This cluster can apply itself predominantly to 

the high-volume word processing activities related to every 

office, but could also handle data entry, forms processing, 

remote job entry, file inquiry, file transfer and mainte-

nance in conjunction with its communications lines to the 

39 
computer cluster. 

Data Processing/Word Processing Merger 

Data processing departments have had little or no 

involvement with the word processing implementation aspects 

within their companies. Word processing groups similarly 

have had little interface with the data processing functions. 

This dichotomy is changing, however, as the technological 

integrated office system gets closer to reality. In fact, 

many major corporations are getting their word processing 

personnel involved with the data processing aspects of the 

operations and vice versa. 

At the component and technological level there is much 

commonality between word processing and modern computer sys-

tems. However, there are differences in system architecture, 

software, operator orientation and operating functions. 

These differences are being overcome as industry moves toward 

merging word processing and data processing functions. 

39 
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No company surveyed in this research has designed a 

truly integrated office system with internal software packages 

and hardware applications that meet the requirements of both 

data and word processing worlds. Until this is done, a sys-

tem designed for word processing with data processing capa-

bilities as added features will be little more than an 

inferior data processing system. And, conversely, a system 

developed to perform data processing functions with added 

word processing enhancements will not satisfactorily meet 

the needs of a word processing environment. 

A hybrid of the two systems is needed so that one can 

perform both data processing and office systems applications 

without compromising the efficiency of either function. The 

thought that word processing can do a better job at proces-

sing words and the computer can do a better job at proces-

sing data is delaying the hybrid system. Perhaps a change 

in the terminology from word processing system to office 

system would alleviate the dichotomy of operation and 

thought and quicken the pace of integration. 

As integrated office systems are introduced, someone 

within the organization will need to understand data proces-

sing concepts. However, it would not be necessary for the 

person(s) responsible for the system, or the operators to 

have programming training. However, some basic data proces-

sing knowledge would eliminate the fear factor for operators 
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when new technology is introduced. It would also help in-

crease the productivity of the group and develop an inte-

grated system that better meets the particular needs of that 

organization. On the other side of the integration equation; 

the data processing knowledgeable manager will need to fully 

understand the procedures and operational aspects of an office 

in order to properly manage the word processing aspects of 

the system. As the integrated office system develops, the 

marketplace and the office environment will dramatically 

change. Portions of the traditional segments of office 

equipment and the computer will combine to create a third 

40 

segment. 

It appears from discussions with target companies that 

the leadership role for the word processing function is split 

between their information systems function and the adminis-

trative function. The manager of information systems can 

argue that the word processing function is an extension of 

computer technology since word processors use minicomputers 

and manipulate data. The administrative executive can 

counter by arguing that word processors replace hundreds of 

typewriters and support office activities. 

The answer as to whether the two technologies will 

merge would probably be in the affirmative as far as the 
40 
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information systems manager is concerned, and a negative 

answer would be the reply of the administrative manager. 

They are both right and both wrong. 

One of the strongest arguments for data and word proces-

sing integration comes from the concept of an integrated 

information management system. This concept is based on the 

idea that information resources must be systematically managed 

to provide timely, accurate information to the organization's 

decision makers. These information resources are usually 

defined as data processing, communications, and the office 

systems facilities that control the flow of data. They form 

the foundation for the operation of an organization's infor-

mation network. The centralized computer that manages the 

organization's data bases can also be connected to remote 

office locations via telecommunications and, with the capa-

bilities of work processors, computer processing extension 

is possible. 

Organizations should spend the time and effort to plan 

and analyze the applicability of both the word processing 

and data processing concepts. For certain applications, an 

integration of word processing devices with data processing 

systems is a viable approach. In other cases, stand alone 

word processors configured to support only local office 

functions will be the most appropriate method. These de-

cisions will come from multi-disciplinary planners that 
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understand word processing, data processing, office operations, 

and systems engineering.̂ "'" 

Some experts in office systems contend that the mergence 

of word processing and data processing will occur because 

both use the same technology and the communications networks 

already exist. In some administrative environments word 

processing and data processing equipment are already diffi-

cult to separate as unique and independent functions. This 

is apparent by the use of minicomputers and intelligent 

42 

terminals in both functional areas. 

As a result of this possible trend toward the synthesis 

of functions, several word processing manufacturers are 

directing their efforts toward a mergence of work processing 

and data processing so that either process can be performed 

on the same minicomputer. Newly introduced microcomputer 

stations can now operate as a stand alone text editor or as 

an intelligent terminal hard-wired to a minicomputer. Some 

of these minicomputers can support as many as forty-eight 

word processing stations. This capability for example, allows 

an operator to run a program on one terminal while the sec-

retary does word processing on another terminal. The word 
41 
Gerald S. Maskousky, "Data Processing-Word Processing 

Convergence; A Question of Planning, Not Organizational Turf," 
Impact: Information Technology, II (July, 1979),5. 

42 
Connell, "Word Processing and the Office of the 

Future," op. cit., p. 100. 
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processor is capable of providing off-line programming. 

This means the word processor does not need constant computer 

access for program creation, modification and correcting. 

When the job is ready, it can be communicated to the central 

computer system for execution. 

The basic technology of word processing and data proc-

essing appears to overlap. However, the technological simi-

larities are masked by some very big differences. Data 

processing has traditionally accepted input, processed it 

and then returned it. This often involves analytical skills, 

equipment considerations and procedural changes. The point 

is that, data processing's impact on the way an office oper-

ates is considerably less than the implementation of word 

processing on the office environment. Word processing empha-

sizes increased office productivity through changes in the 

way people operate. Data processing seldom addresses such 

basic changes.^ 

One way data processing does address the word processing 

office environment is by consolidation or acquisition. Com-

puter companies often grow by acquisition and many of these 

companies are starting to acquire companies in related tech-

nologies. One technology that is being acquired quickly is 

word processing. There are manufacturers of terminals who 

are enhancing their products so that they also perform word 

43 
Greenwood, op. cit., p. 38. 
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processing and some word processing manufacturers are adding 

data processing capabilities to their terminals. Powerful 

technologies originally developed for data processing are 

being adapted to word processing and vice versa. 

The merger of data processing and word processing was 

endorsed at the June 21, 1978 National Conference of the 

International Word Processing Association in Washington, D.C. 

Some obstacles to the merger were presented at the conference 

and they included two major problems. The main problem pre-

sented was that the professionals in word processing have 

less technical knowledge compared to their opposite numbers 

in data processing. There is also a great deal of concern 

by computer professionals about dealing with non-technical 

44 

people who now perform word processing. 

As evolving word processing systems change the office 

environment, it is likely that existing data processing 

systems will assist in the management of large data base 

files, contracts, memoranda, reports, documentation, and 

correspondence. Information networks will be supported by 

both data processing and word processing with the first 

oriented toward the manipulation of numbers and the second 

the handling of text. As a result, coordination of both 

facets will be increasingly important to the efficiency of 

44 
Mel Mandell, "WP Plus DP Spells Office of the Future, 

Computer Decisions, X (September, 1978), 26. 
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the organization of the future. This makes it imperative 

that both functions be planned together and supervised under 

a common management objective. Data processing managers 

should begin viewing word processing within their scope of 

knowledge and responsibility. The technologies are too simi-

lar snd the need for sharing data is too critical to go 

unchecked by management.45 

There are ways in which a computerized system for office 

automation might occur. They may be extensions to existing 

word processing or data processing services, or consist of 

a hybrid system that is capable of performing text editing 

and numerical data. This type of office environment means 

that data processing managers should anticipate the techni-

cal and administrative demands that such a hybrid system 

would require. 

A hybrid system would be an enhanced word processing 

system to those who work in the office. With the exception 

of expanded functions, word processing/data processing 

office stations would include the same type video display 

terminal found in the pure data processing environment. 

Many of the data processing functions are likely to be office-

oriented and familiar tasks to the office personnel. The new 

45 . 
Richard W.Scamell and Michael W. Winkler, "WP: The 

Overlooked Dimension of Information Management," Journal 
of Systems Management, XXX (January, 1979), 39. 
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functions on the word processing side should not pose any 

threat in concept or operation.4® 

Brian Blackman, President of B. R. Blackman and 

Associates of Dallas, Texas said that an organization might 

cost effectively elect to impleneot. some kind of integrated 

data processing/word processing system today. One example 

of cost-effective integration is where a user has specialized 

applications that have a common overlap between data proces-

sing and word processing. A large organization which already 

has established data processing and word processing function-

al groups might want to start looking at merging those two 

functions into an information processing group. Then there 

is the situation where a small organizational entity or small 

branch location is remotely located on its own. In that 

small organizational entity, dual function equipment that is 

able to handle document requirements of general office support 

as well as the fairly basic data processing requirements such 

as payroll, general ledger and inventory control may be used. 

That organization will therefore have a small, dual purpose 

central processing unit for handling both data processing 

and word processing and it would probably be cost-justified.47 

46_, , 
Schanstra, op. ext., p. 36. 

47 
Ibid., p. 34. 
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Proponents of DP/WP Merge 

The mergence of data processing and word processing 

as a dual function benefit to the office will occur because 

of economic reasons according to Charles Shartz, president 

of Word Processing Innovators, Milwaukee, Wisconsin. He 

contends that throughout the United States, company prin-

cipals are instructing data processing and word processing 

managers to coordinate with one another toward a successful 

merge. Some industry authorities take exception to this 

idea and contend that word processing will not affect data 

processing operations in the 19 80s. Common sense tells the 

business person that most office correspondence is less im-

portant than the information processing of bread and butter 

activities such as accounts receivable, payroll, marketing, 

and management information systems. But, "the word proces- . 

sing powerhouse-IBM-has too much invested in installed stand 

alone equipment to start networking word processing terminals 

with communications capabilities and plugging those terminals 

into larger data processing systems. Word processing is 

specialized data entry on equipment that is not unique to 

the specialization, using personnel who are necessarily less 

skilled than data processing personnel."^® 

48 
Ibid., p. 34. Quote from Edward J. Palmer, Executive 

Director, Data Processing Management Association. 
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Robert Martin, Director Corporate Communications for 

Plantronics, Incorporated, Dallas, Texas commented that data 

processing and word processing will merge because manufac-

turers are driving the customer instead of the customer 

making the decision. The big problem is that they are mixed 

disciplines and have different problems. The goal is how 

to make a better functional office for everyone and provide 

good administrative support so their jobs are not hindered. 

If this can be done with a merger of disciplines then it 

49 

should be done. 

Word processing may not impact the data processing 

department in the 19 80s but vendors are planning new products 

oriented toward a near future merge anyway. IBM has already 

introduced new products with integrated functions. One such 

device is its Model 6670 Information Distributor that com-

bines electronic communications, laser printing for both 

word and data processing applicatations, text processing, 

copying. 

Personnel Considerations 

An issue that must be solved soon is the personnel 

merger of people working in the two areas. Once management 

solves the equipment and software problems, an interpersonal 

49 
Interview with Robert Martin, Director Corporate 

Communications, Plantronics, Incorporated, Dallas, Texas, 
March 9, 1979. 
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relationship often occurs. There is a misconception that 

word processing people are typists and data processing people 

are problem solvers. This image is changing as the office 

becomes more sophisticated and more demanding of its per-

sonnel. Some experts agree that the information manager of 

an organization should come from the word processing side 

of the operation because of their familiarity of work flows, 

organizing abilities and aggressive nature. 

The selection of the information manager in each com-

pany should be a person who can best do the job. It will 

require someone who is knowledgeable in data processing, 

distributed data processing, distributed word processing 

and word processing. This knowledgeable person could come 

50 
from either internal or external organizations. 

Summary 

Word processing and data processing hardware are becoming 

similar but a merger of the two will occur only when appli-

cations based on business needs allow a common ground. This 

will ultimately provide the momentum for the functional merger. 

The use of electronic mail and point-to-point and multi-

point transmission for both inter and intra organization 

communications will be promoted. Further, as word proces-

sing work station capabilities become more similar to data 

50 
Schanstra, op. cit., p. 34. 
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processing, and more importantly, as operators and their 

management become comfortable with computational and communi-

cations support activities, they will begin to share common 

applications. 

The integrated office system is still in the future 

but when it arrives the word processing system will be a 

central part of this new technology. Some data processing 

managers may look upon this relatively new activity as a 

minor data processing application while others either ignore 

it or see it as completely outside the scope of data proc-

essing. Such a trend is a problem because the similarities 

between the two technologies will create the information 

52 
system of the future. 

Facsimile and Electronic Mail 

Electronic Mail 

The technology of electronic mail or the sending of 

correspondence between individuals electronically, is finding 

a great deal of use in office operations. There are three 

primary factors that are contributing to this increased 

interest. The first is general dissatisfaction with mail 

deliveries by the United States Postal Service. The second 

51 
Brian R. Blackman, "Applications: Catalyst for the 

WP/DP Convergence," Words, (Summer, 1978), pp. 54-55. 
52 
Scamell, op. city, p. 38. 
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is the progress being made in facsimile transmission equip-

ment in terms of faster transmission speeds, better legi-

bility and lower operating costs. The third, and potentially 

the most important, is the development of communicating word 

processors and other machinery designed to move correspondence 

electrically and produce hard copy only when absolutely 

necessary. 

Electronic mail is considered more than just faster 

mail service, it is thought to be a revolution in the way 

businesses will operate. On an intra-company basis, elec-

tronic mail is just now breaking through the realistic per-

formance barrier. The technologies are in place: faster 

scanning; compression; lower cost storage; computer networking; 

wide-band and satellite communications; and non-impact, laser 

53 
and daisy wheel printing. 

Word processing is very beneficial in the office of the 

future; however, the real key benefits may lie in computer-

ized mail. Word processing concentrates on helping the sec-

retary become more efficient but statistics show that 

clerical workers account for only 6 percent of the labor 

costs in United States businesses. In contrast, non-clerical 

labor costs account for 66 percent of total costs and in 

this area the real payoff for office systems will occur. 

53 
"New Technology Spurring Greater Use of Facsimile," 

Communications News, XV (September, 1978), 54. 
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Since only 20 percent of the average secretary's time is 

devoted to typing, word processing systems are aiming at 

only a small portion of office activities. It therefore 

seems reasonably certain that technology such as computerized 

electronic mail will be beneficial to non-clerical, as well 

5 4 
as in support of, clerical activities. 

Advantages 

One of the main advantages of electronic mail is logis-

tical. There is no requirement to relocate anyone, it does 

not interrupt people and time zones do not matter. All 

communications are automatically recorded and filed, and 

an electronic mail system has the capability of transmitting 

to multiple recipients. Since electronic mail is based on 

the transmission of text it has a high density and normally 

messages tend to be short and to the point. Even people who 

have a problem or are incapable of typing a business letter 

have little trouble with electronic mail. This is due to 

the fact that the messages are normally short and the 

system provides editing facilities for easy correcting of 

55 
errors. 

Howard Anderson, president of the Yankee Group called 

the telephone "...the most important impediment to office 

54 
Ronald A. Frank, "Computerized Mail Seen Future 

Office Benefit," Computerworld, XII (October, 1978), 18. 
55 
Thomas Marill, "Time to Retire the Telephone," 

Datamation, XXV (August, 1979), 187. 
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productivity...The biggest benefit of installing an elec-

tronic mail system is that the phone stops ringing." He 

also said that despite promises from manufacturers, elec-

tronic mail systems are still encountering massive resis-

tance by users. An entire generation of managers, according 

to Anderson, have never learned how to use a typewriter and 

they have no great desire to start interacting with a video 

tube on their desk that is connected to an electronic mail 

system. The writer has not experienced any user resistance 

to electronic mail and research findings indicate a strong 

desire to use such a system. 

Minnesota Mining and Manufacturing (3M) Incorporated 

did a study of its departments and discovered that only 10 

percent of the documents they generated had to be delivered 

within an hour. Some 30 percent of the documents had same 

day delivery needs and 60 percent could wait until the next 

day. It was discovered that mail was handled in nine differ-

ent ways by a staff of forty-one individuals. Also, of the 

thirty-six million pieces of mail handled each year, 65 per-

cent was intra-company and 64 percent was ordinarily sent 

within a radius of twenty miles. 3M installed forty communi-

cating word processors in 19 78 to help the mail situation 

and had saved one million dollars in handling costs. In-

cluded among the benefits 3M realized was a reduction in 

the size of the central site staff, better accountability 
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of costs and elimination of the need for re-keying when the 

same message was to be sent to multiple locations.56 

. . . 40 percent of all business mail and 80 percent 
of all government mail could be converted to 
electronic form. The volumes break into 2 4.6 
and 4.1 billion pieces, respectively, or approxi-
mately 28.7 billion in total or 34.3 percent of 
all mail. . . . An assumption is that if general 
mail volumes are generated by 10 percent of the 
corporations. . . Consequently, it is reasonable 
to conjecture that these firms in single or 
multiple locations annually generate as much as 
20.9 billion pieces of mail that could be trans-
mitted electronically.57 

As mentioned earlier, electronic mail is highly effi-

cient, whereas the United States Postal Service (USPS) is 

highly inefficient on a relative scale. Some cynics claim 

that the USPS has given competence a whole new meaning; but 

given that the USPS is 85 percent physical labor oriented, 

it does a reasonable job. That is, the USPS performs about 

as expected within the limits of physical distribution. 

" . . . despite some automation in mail sorting, the limits 

of physical distribution of mail are here—the situation cannot 

get any better with faster airplanes or trucks. Indeed, 

the mail is handled over a dozen times from the moment it 

leaves your hands until it reaches its destination.1,58 

g 
"Electronic Mail's Boon? Fewer Phone Calls," 

ComputerworId, XIII (May, 1979), 9. 
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Jacuqes Harlow, Electronic Message Systems for the 

U. S. Postal Service,(WashingtD, D. C., 1976). 
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The cost of communications is dropping rapidly. 

Organizations will as a result begin to be more interested 

in electronic mail as an alternative to their present use 

of the U.S. Postal system or in—house mail deliveries and 

memorandums. The major competition to electronic mail is 

the physical handling of all the mail and this method does 

not seem promising in the long term. Another technological 

alternative to the USPS is the use of facsimile systems. 

Facsimile 

It has been estimated by the U.S. government that more 

than seventy billion pieces of paper flow annually through 

United States business and government locations. Even with 

the incentive of better methods for handling this volume of 

information; fewer than one out of one hundred pages is 

distributed electronically. Only in recent years has an 

awareness of the advantages of electronic transmission using 

facsimile, teleprinters or communicating word processors 

begun to surface. 

Facsimile provides an almost instant means for the 

transmission of documents. The transmission process allows 

alphanumeric or graphic information captured from the origi-

nal document to be sent electronically to a remote location 

over telephone lines. The use of facsimile is growing des-

pite competing technologies and it should continue generating 

much interest as the concept of integrated office systems 

evolves. 
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In terms of the number of units in use, facsimile 

appears to have a long way to go before it is accepted as 

a viable business machine. There is a need for a copier, 

electronic typing, data processing equipment, but tradition-

ally not a requirement for facsimile. This is because with 

little first hand experience most users do not comprehend 

it well enough. It should be looked at as a graphical ex-

tension of the telephone or as the telephone's read and 

write electronic capability. It adds a visual capability 

59 
to a verbal instrument. 

Some business observers contend that facsimile has a 

place in business because there will always be a need to 

send signatures and drawings. This is one thought that 

points to a misunderstanding of the medium because those 

two applications are trivial. Facsimile succeeds so well 

because it is so simple to operate and so cost-effective to 

use. Handling just signatures and graphics would be limiting 

its capabilities. 

It has been estimated that 87 percent of the information 

sent via facsimile does not come from an electronically cap-

tured computer code. This means that although the majority 

of what is sent via facsimile is typed copy, there is very 

little generated from the computer or the terminal. Its 

59 
Wayne L. Rhodes, Jr., "Facsimile—New Life for an Old 

Idea," Infosystems, XXVI (September, 1979), 42. 
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high use will be promoted because trained operators are not 

necessary, it has little labor content and it does not re— 

6 0 

quire any typing. With spiraling postal costs, lower 

transmission costs, and increasing equipment capability fac-

simile seems assured of a good future. Basically, it will 

be a case of priorities. It will therefore be based on the 

value of the information to be transmitted and how fast and 

accurately it must get from one location to another. 

Only since the 1960s has facsimile made a move toward 

becoming a basic tool of business. (See Table I below and 

Table II, page 62.) Through technological advances such as 

the printed circuit card, digital data compression, and 

lasers, facsimile has become a fast, efficient, and reliable 

method to aid businesses exchange information. This reduces 

TABLE I 

FUTURE OF FACSIMILE FORECASTS 

Year Frost and 
Sullivan Inc. 

Yankee 
Group 

International 
Resource 

Development 

1978 115,800 165,000 245,000 
1979 130,700 185,000 276,000 
1980 146,500 212,000 307,000 
1981 163,300 245,000 337,000 
1982 185,000 287,000 379,000 
1983 210,000 330,000 421,000 
1984 237,000 386,000 463,000 
1985 368,000 450,000 505,000 

Source: Communications News, December 1977, p. 71 

60„ 
New Technology Spurring Use of Facsimile," p. 56. 
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an important and often overlooked business expense—the 

time, money, and efficiency lost waiting for vital information, 

TABLE II 

WHERE FACSIMILE IS USED—AS OF DECEMBER, 1977 

Industry Units in Use Percentage 

Manufacturing 43,100 29.5 
Communications 19,2 80 13.2 
Printing and Publishing 13,730 9.4 
Finance and Banking 12,120 8.3 
Transportation 10,370 7.1 
Utilities 8,910 6.1 
Oil Refining 8,760 6.0 
Retailing and Wholesale 7,160 4.9 
Business Services 5,400 3.7 
Construction 4,530 3.1 
Insurance 2,630 1.8 
Mining 1,460 1.0 
Real Estate 730 .5 
Other 7,920 4.6 

Total 146,100 100.0 

Source: Communications News, December 19 77, p. 71. 

Facsimile is faster than the mail system, less costly than 

express or messenger service when interstate transactions 

are involved and more reliable than verbal communications 

over the telephone. What is transmitted is exactly what is 

received so there is little chance of transposition misunder-

standings and it can send foreign type characters as well 

6 1 
as graphs and drawings. 

6 X 
John Carlson and George Stafford, "Fax Can Provide 

Time/Cost Beneifts Over Other Means," Communications News, 
XIV (December, 1977), 71. 
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Benefits of Facsimile 

Integrated office systems will need the ability to com-

municate information over its network in four forms. It 

must efficiently handle words, numbers, voice and graphics. 

Facsimile is able to handle more of these categories than 

other available technology and is the only current medium 

that quickly and accurately transmits graphic information. 

Facsimile transmits signatures, text and number information, 

logotypes, drawings and graphic information. Significant 

productivity and economy is possible through the use of 

facsimile because none of this information has to be recorded 

onto magnetic tape or cards, or re-keyboarding before trans-

mission. The economy of facsimile will continue to grow as 

the cost of communication lines go down. This, along with 

continuing refinement of facsimile technology may be the 

major factors that provide the drive toward the entire con-

cept of electronic mail. 

Negative Aspects of Facsimile 

Facsimile is limited in that the page transmitted is 

not filled completely with data so the transmission includes 

a great deal of blank space. Consequently, the facsimile 

machine costs the same for a page with a few lines of data 

as it does if the page is completely covered with data. 

6 2 
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Special Report, (December, 1977), p. 69. 
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Another negative aspect is that once the document is trans-

mitted there is nothing that can be done at the receiving 

end but to read it. It cannot be encoded electronically at 

the receiving end into a file for subsequent revisions, 

changes and additional printouts. The quality of print 

has also traditionally been a limitation of facsimile. 

Critics of facsimile concentrate on four major inhib-

iting areas. First, transmissions using facsimile devices 

normally cost (excluding device rental or purchase charges) 

from 1 to 3 dollars per page. Next, facsimiles may only 

reach speeds of up to six minutes per page and this retards 

transmission of multi-page documents. Third, human inter-

vention is usually necessary to receive documents and is 

required in the transmission phase. Finally, if there is 

incompatibility of devices communications is impossible with-
f ) 

out optional conversion equipment. 

Benefits of Electronic Mail 

The need to create the integrated office system is here 

today and electronic mail will be part of the optimal system. 

The catalysts for electronic mail include an impressive list 

of factors: 

1. Time delay for intra-company mail such as memoran-

dums and announcements. It is estimated that more 

6 3 
Rhodes, op. cit., p. 42. 
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than 40 percent of intra-company mail could be sent 

electronically between offices and buildings. 

2. The uncertainty of first class mail's timely 

delivery. 

3. Media and consultants giving their attention to a 

viable alternative to the unpredictable USPS. 

4. Resisting the ever escalating cost increases of the 

USPS. The price gap between USPS and electronic 

mail alternatives continues to narrow. 

5. Electronic mail is an attractive vendor market. 

Some of the lucrative opportunities for electronic 

mail include terminals, computers, facsimile, word 

processors, concentrators, carrier services and 

software development. 

6. Overhead and operating costs affect a company's 

bottom-line just as its market success does. These 

costs will reflect upon a manager's efficiency and 

how well the company is keeping up with technolog-

ical advances to maintain its competitive position. 

Trying to remain competitive will be a catalyst. 

7. Performance/price ratio technology improvements 

will continue to occur in that as the price of 

electronics keeps declining everything else keeps 

64 
going up. 
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Negative Aspects of Electronic Mail 

1. Non-compatibility of machines makes communications 

difficult to impossible. Because there are no 

standards, almost every manufacturer has different 

protocols, margin assignments, and error correc-

tion for its disks, terminals, and communications 

units. A few have interface boxes that permit 

communication of non-compatible machines. 

2. Since electronic mail is still in its early life 

cycle there are relatively few users and few 

application software packages. 

3. There is resistance to communications without using 

paper. It is a stubborn insistence to have written/ 

graphic documents. 

4. New technology has historically been slowed when 

human interface is requested. There is some alien-

ation due to a lack of understanding and this is 

why many great plans are seldom realized in a 

, 65 timely manner. 

Satellite Business Systems (SBS) surveyed the business 

community on the subject of electronic mail. They found that 

there is a tendency among users to get started on implementing 

improved communications systems and services. The survey was 

conducted over a four month period of 1476 business persons 

who attended orientation sessions on SBS. The results 

6 5 
Kutnick, op. cit., p. 61. 
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indicated that 77 percent thought that electronic storage 

and retrieval would be helpful in their current business 

applications and high speed facsimile transmission by 

satellite would be useful. Using currently available 

equipment, pages can be transmitted and received in twenty 

seconds. Those surveyed also indicated that use of high-

speed, high-quality facsimile for message communications 

would significantly increase if terminals were conveniently 

accessible to users.^ 

Microfilm Systems 

Microfilm and microfiche are very popular in industry 

because they allow for convenient handling of data and stor-

age in a cost-effective manner. Minnesota Manufacturing and 

Mining, Incorporated (3M) believes that instead of the total-

computer system projected for the integrated office system, 

many companies will choose a combination of electronic sys-

tems and micrographics. A page of data can be captured on 

microfilm in a fraction of a second or created just as 

quickly by computer-output-microfilm (COM) systems. This 

means that the space required for filing paper and computer 

printouts is reduced by 99 percent and will also provide an 

increase in the speed of retrieving filed information. 

6 6 
Morris Edwards and W. A. Saxton, "Users Warm to 

Teleconferencing," Infosystems, XXVI (February, 1979), p. 68. 
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Retrieving data is also expedited by the use of microfilm 

reader-printers equipped with electronic counters and 

search sys terns.̂  ̂  

Thomas Wardlaw, records manager, Tosco Corporation, 

Los Angeles, California commented that if companied so not 

microfilm more industry will exhaust the forests. If 

microfilm is not used, paperwork will become unmanageable 

and hinder the office of the future. Even today's word 

processing announcements all emphasize the production of 

more paper output at a faster rate. 

Eastman Kodak's Dennis R. Neary, marketing coordinator 

for automated micro-image retrieval system, thinks that 

microfilm will play a prominent role in the integrated office 

system. He contends that an intelligent video terminal with 

magnetic record storage will share and derive its own logic 

from a larger central processing unit. He also believes 

that documents created on word processing systems will be 

transmitted to the central computer system and result in 

the creation of two micro-image files. One file would be 

updated and produced weekly for each user as a personal cumu-

lative and date order file and the other would act as a 

master file to record every document created. A keyboard 

index is the means for referencing a document location for 

retrieval purposes. 

6 V 
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71. 
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Neary also sees microfilm operations used in support 

of other key office functions in tomorrow's integrated 

office system. Incoming mail will be in either electronic 

or paper form. Electronic mail will be processed through 

copiers linked to a central processing unit and output via 

computer-output-microfilm (COM). Incoming paper mail will 

be microfilmed and added to a master file of documents for 

reading. The users will have desk-top microfiche readers 

to check the entire file of documents. They will be arranged 

in chronological order with index by recipient.^ 

This technology exists today. Working through communi-

cating word processors one can communicate with a central 

processor and have its output formatted, produced on a tape 

at high speeds, and then microfilmed on a COM system. 

Kodak's concept of the office of the future included micro-

film systems and is shown in Figure 2 on page 70. Illus-

trations by other companies could not be found and therefore 

comparisons were not possible. 

When an organization links its computer systems to 

microfilm retrieval, two technologies are working in an 

integrated fashion to create advanced information management. 

A computer assisted retrieval approach allows an organization 

to keep image data on inexpensive, easy-to-use microfilm 

magazines while the computer data base maintains an index of 

6 8 
"Microfilm in Future Offices," Datamation, (March, 

1979), pp. 88-89. 
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the location of each micro-image. Operator inquiries 

start computer searches of the master data base for infor-

mation needed and the computer terminal displays the microfilm 

address of all supporting documents. Operators can then 

select the correct microfilm cartridge, enter the address 

on the microfilm system, and the document will be retrieved 

automatically.69 Computer assisted image processing provides 

a new dimension to information retrieval and information 

management. 

A new technology known as telefiche, is a concept that 

has been developed by Planning Research Corporation's Image 

Data Systems Company. Telefiche, or communicating microfilm 

systems, represent the missing link between micrographics, 

computer and communications technology. Telefiche converts 

micrographic images from microfilm to transmittable digital 

data form at three seconds per page. This digital data can 

then be transmitted over a wide range of communications 

links such as dial-up voice grade telephone lines, microwave 

or satellite facilities. 

Located at each telefiche system is a micrographic image 

button capable of storage or retrieval of up to 42,000 pages 

on microfilm and a printer terminal offering both high and 

low speed printing. The printer can operate at speeds up to 

six pages per minute. 

f . Q 

Kodak IMT-100 and IMT-150 Micro-image Terminals 
(New York, 1979), p. 9. 
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The cost/benefit analysis of using micrographics can 

be appreciated easily. Fourteen million characters can 

be stored on microfilm at the same cost as storing a single 

character in computer core memory. 

Data communications has been proven cost-effective 

and efficient. As a result, communicating microfilm systems 

may provide the most viable tool for the exchange, dissemi-

nation and manipulation of micrographics data for total 

70 
information resource control. 

Communications/Networking 

Studies of office automation indicate that most communi-

cations between people in an organization takes place over 

distances of one half mile or less. Only 20 percent of 

communications requires facilities for long distance trans-

missions but the bulk of investment has been in this area. 

Local area networks will receive large investments from 

American Telephone and Telegraph for its new Advanced Communi-

cations Service, or by Xerox's XTEN Systems and Satellite 

Business System's proposed satellite-based communications 

system. 

Networks for local intra-company use typically connect 

devices in the same office, building or group of buildings 

within a relatively small area. A method of interconnecting 

70 
New Era In Information Resources Management (Vircrinia. 

1979), pp. 1-2. 
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devices into a local area network is to form a ring similar 

to that shown in Figure 3 on page 76. As part of the ring, 

each device incorporates a repeater and the packets of data 

reach their destination by being passed from repeater to 

repeater around the ring. A ring network is simple and in-

expensive to implement but it does suffer from reliability 

problems. This occurs because all repeaters must be powered 

and operational at all times and a break in any sector of 

71 

the transmission line interrupts the entire network. 

Office system experts feel that the basic underlying 

enhancement toward the integrated office system is not the 

computer, but rather it is telecommunications. The objec-

tive of the integrated office system is to improve infor-

mation flows and telecommunications provides that medium. 

Computing capability, whether it is provided by a minicom-

puter, microcomputer, time-sharing service or direct access 

to a central computer facility, can be brought into the 
72 

office via telecommunications. 

Telecommunications will permit the integrated office 

system to incorporate electronic communications capabilities 

into the overall office operation and will support the prepa-

ration, composition, and retrieval of information. It will 
71 
Morris Edwards and W. A. Saxton, "Networks for the 

Office," Infosystems, XXVI (June, 1979), 108. 
72 
John J. Connell, "The Office of the Future and You," 

p. 30. 
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support a. network of facsimile tra.nsinissi.on equipment and. 

will allow data to be received or distributed electronically. 

It will also permit word processing systems to have the 

capacity to act as remote job entry terminals or to be 

73 
directly on-line to a large computer system. 

Today's manager must deal with many new technologies 

and new demands upon his communications system. These in-

clude demands for distributed processing, electronic mail, 

and the integrated functional office system of the future. 

In many cases the structure of these requirements does not 

have a definition, viable projections of volumes, origins 

and destinations of the flow of data. Consequently, the 

manager must make technical decisions in an environment 

characterized by uncertainty in regard to regulations, tech-

nical trends and organizational needs. The main effort shall 

be to promote the cost—effectiveness of existing systems 

while trying to maintain enough flexibility with respect to 

options for future operations and technologies. 

The concept of office systems is leading to major uncer-

tainties regarding future communications requirements. The 

process of integrating electronic office devices together into 

a system is vague and probably will not be defined for several 

years. The only certainty is that telecommunications will 

play a major role in linking all the office's components into 

^3,,Word Processing and the Office of the Future," p. 101, 
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an integrated system. There will also be a certain pro-

liferation of incompatible devices used throughout industry 

and a continuous requirement for terminal-to-terminal, 

terminal-to-computer, and computer-to-computer transmission 

via extensive intra-facility as well as inter-facility net-

works.74 (See Figure 3 on page 76.) 

Telecommunications 

Office systems involves designing operations where all 

employees can be users and all will benefit. The technologies 

of the office will be interconnected through telecommuni-

cations to create a network. This is already being done in 

distributed data processing networks which interconnect cen-

tral and remote computing capabilities through telecommuni-

cations. It is also done in communicating word processing 

networks where correspondence is prepared in one location 

and produced in another. It is seen in electronic mail sys-

tems, in computer conferencing, in word processing-to-

photocomposition and in every other new technology developed 

75 
for the office. 

Decentralization 

When word processing systems were first introduced, the 

emphasis was upon establishing totally centrallized services. 

74Howard Frank, "Plan Now to Survive Journey to Network 
Utopia in the '80s," Communications News, XVI (May, 1979), 
81-82. 

75 
John J. Connell, "The Office of the Future: What Is 

It?" ComputerworId, XIII (February, 1979), 39. 
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All word processing administrative tasks and all corres-

pondence functions were grouped together in one centralized 

area. This increased the production of output, but the need 

for an efficient user input method was soon recognized. The 

centralized approach was no longer the best method for all 

companies and alternative systems or networks were developed. 

Each company must design a network procedure that fits its 

particular needs.^ 

Cluster Systems 

Some companies use clustering techniques and link all 

their office systems together in tandem so that work can be 

distributed effectively and accomplished in a timely manner. 

Cluster systems are very similar in appearance to small com-

puter systems. They usually have several keyboard terminals 

with video screens, one or more printers and a central proc-

essor. All these devices are linked together electronically. 

Some cluster systems are designed so that the systems intelli-

gence resides in the central processor which does the infor-

mation processing for all the terminals. It also controls 

the operation of storage, video screens and printers. This 

form is known as a shared-logic system. 

The cluster systems offer the user dimensions not avail-

able on stand alone equipment. With clustering, several 

operators can call up work simultaneously on different parts 

7 6 
Bergerud and Gonzalez, op. cit., p. 12 
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of a long document residing in the system's storage- It 

is possible for information stored at one location in the 

system to be instantaneously transferred electronically to 

another location, making the system a means of communications 

Cluster systems are more versatile and also more expensive 

77 
than stand alone equipment. 

Summary 

Telecommunications acts as the bonding element for 

office systems and is the means by which office technologies 

will integrate. Most sizes of computer systems are now 

telecommunications based; word processors communicate with 

other word processors and with computers; microfilm images 

can now be transmitted over telecommunications networks; 

and all forms of electronic mail and facsimile depend on 

telecommunications. 

The basic underlying technology for the integrated 

office system is telecommunications and over time, virtually 

every office machine will be interconnected to telecommuni-

cations networks. 

Office Technology Manufacturers 

Competition and the attractive market size are causing 

manufacturers to get involved in office technology rapidly. 

In 1979, IBM, Xerox and others joined Wang Laboratories 

77 
Bergerud and Gonzalez, op. cit. p. 13. 
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Incorporated in announcing intelligent copiers. These 

devices will impact many markets including word processing, 

copiers, distributed data processing, graphics, business 

forms, facsimile, computer printing, and communications 

networks. Those suppliers who fail to develop winning 

strategies that incorporate these multi-function devices 

may be hampered or even barred from participating in the 

office systems market that is expected to develop rapidly 

in the 1980s.^ 

Manufacturers of computers that also support word 

processing do so in a sharing-mode that permits other tasks 

to be performed simultaneously on the same computer. During 

the day word processors are used primarily for word proc-

essing functions but after five P.M. the system is programmed 

for data processing only. The United States Government's 

Food and Drug Administration in Washington, D.C. is one major 

organization that follows this procedure. In fact, 65 per-

cent of the data processing systems sold by Digital Equipment 

Corporation (DEC) have at least some word processing capability. 

A technology that manufacturers are adapting to word 

processors is optical character recognition (OCR). Manufac-

turers of OCR have introduced small machines that are capable 

of reading text into a word processor at speeds up to four 

TO . . . 

Office Automation - Marketing, Planning, Competitive 
Analysis; Immediate Sales Opportunities, (California, 1979), 
p. 3. 
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pages a minute. OCR has many advantages but it also has its 

share of problems. Secretaries must change the type balls 

to the OCR ball font on their selectric typewriters when 

preparing data so that the data may be read via an OCR device, 

OCR is sensitive to any smudges or spots on the paper being 

read and some lines of data may fall outside the scanning 

field of the optical reader. Manufacturers are now devel-

oping low-cost machines that read conventional type faces 

and many manufacturers of word processing systems are 

designing them to accommodate OCR or optical page readers. 

Currently, there are five suppliers of optical page 

readers in the market, but since optical readers are expected 

to have a major impact on the lucrative word processing 

industry, many more suppliers will join the market. The 

suppliers of OCR and optical page readers consider their 

machines less disruptive than the introduction of word proc-

79 
essing into large offices. 

Infolink of Northbrook, Illinois has developed another 

type scanning device with a potential for being a great 

benefit to the integrated office system. Their system, 

called the Electrowriter Handwriting Terminal System, may 

be comprised of a single transmitter and receiver for sending 

hand-written messages from one location to another, or any 

mixture of transmitters, receivers and transceivers. This 

79 
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system can also broadcast a message to any number of on-

line locations simultaneously. 

Some manufacturers are pushing facsimile or word 

processing as the entry point into the integrated office 

system. They are therefore working toward resolving such 

problems as the high cost of leasing facsimile machines 

and equipment incompatibilities. Faster and less-expensive 

devices that meet internationally adopted standards are 

being introduced. An approach to avoid incompatible equip-

ment is to ensure that all equipment is purchased or leased 

by a centralized function in each company. Manufacturers 

would prefer to operate and coordinate with a knowledgeable 

80 

and centralized decision-making function. 

IBM has introduced what it calls the 66 70 Information 

Distributor. It was designed to serve at least two forward 

thinking processes. The first, is to extend and reinforce 

the viability of IBM's large installed base of magnetic card 

word processors by supplying a fast high quality super 

printer. Secondly, the 66 70 will provide a means for merging 

data processing and word processing. IBM believes that 

every large business will be examining strategies for 

reaching the integrated office system and the 6670 has 

particular pertinence in this area. 

8 0 
Edwards, op. cit., pp. 73, 75. 
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The 66 70 is a copier/printer that is capable of per-

forming a number of functions. It can perform ordinary 

copying functions, accept input from IBM magnetic cards, 

and create output at high speeds and in varying type fonts. 

It accepts input from either a communicating word processor 

or a computer. Users can choose to employ the duplexing 

(double-sided printing) feature to place computer printout 

on the reverse side of a text page. Few word processors 

permit text and data processing originated material to be 

interspersed in this fashion. Industry analysts believe 

that the 6670 is part of IBM's strategy to position itself 

firmly as a prime supplier of integrated office systems 

equipment. The 66 70 may also bridge the gap between the 

worlds of office automation and data processing because it 

virtually forces the data processing manager to communicate 

with the office staff in order to successfully implement the 

system's combined applications. 

Manufacturers see a continuing growth and acceptance 

in both data processing and word processing due to distrib-

uted processing. As equipment capabilities find their way 

to lower levels of the organization, the demand will increase. 

Also, as more records are stored by the company with elec-

tronic information processing systems, it will become crucial 

for all individuals to have access to them. Since the cost 

of display-based terminals is decreasing and more 
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multi-function display work stations are being developed, 

a proliferation of their use in the office is expected. 

Providing the means to create and revise text and to communi-

cate it to other system users is becoming a necessity in 

81 

normal business environments. 

Hendrix Incorporated, has promoted the use of optical 

character and page readers. OCR scanners are used in word 

processing to read pages of typed information, convert that 

text into digital form and transmit the resulting data to a 

word processing system for editing and final formatting. 

The benefit is the ability to use standard, removable-

elements, office selectric typewriters as input stations to 

the more expensive word processing systems. This frees up 

the word processing system for more extensive editing and 

information processing operations. 

It is predicted that optical readers will be very popu-

lar for the next three-to-five years. The outlook however, 

may not be strong in the long run. The nature of word 

processing will shift from the current clerical functions of 

preparing correspondence to the more encompassing information 

processing concept where a larger number of people will be 

connected to the electronic network. The use of optical 

scanners will still serve an important function in other 

81 
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markets and as it changes its technology to meet new demands 

it may possibly create new markets.^ 

Digital Equipment Corporation (DEC) has introduced a 

series of word processing systems to enhance office opera-

tions. DEC'S Model W5 7 8 Word Station is a full-capability, 

stand alone video display word processor. It has a video 

display terminal, two floppy disks and application software. 

It can also accommodate a hard-copy printer, additional 

floppy disks, and communication/OCR options. DEC's WS80/ 

WD80 series are minicomputer-based systems that provide 

either word processing or word processing/data processing 

capabilities. These systems allow simultaneous text editing 

or file creation while list processing or communications 

operate in a background mode. This background/foreground 

operating capability means that while the system is being 

used for editing or file creation, it can also be printing 

form letters or transmitting to another system. 

The DEC WS200 series are word processing computer sys-

tems. This series allows a multi-terminal word processing 

operation for users who need terminals at convenient 

locations for extensive editing, but who do not use all 

their terminals for continuous high-volume document input. 

In support of the word processing strategy, this series 

82 
The Seybold Word Processing Report, (Pennsylvania, 

July, 1978), pp. 21-22. 
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allows for a pre-planned expansion capability. Therefore, 

as demand grows the system can be modified to a shared-logic 

system with greater power and resources. DEC also provides 

a communications option that brings the outside world to 

the word processing system. The word processor can communi-

cate with time-sharing systems, other word processors and 

83 

various types of automated office equipment. 

Wang Laboratories, Incorporated has developed a word 

processing system that lets operators enter text and print 

out another document simultaneously. It also permits elec-

tronic filing and uses diskettes for storing up to 120 pages 

of text. It has a built-in reporting system to help monitor 

work flows and automatically provides important operator and 

document related information to help control costs. 

The Wang system was developed with modularity in mind. 

An organization can add work stations, printers, a broad array 

of other devices and storage capacity as required. It can 

also be combined with other technologies such as photocompo-

sition, optical character recognition, telecommunications, 

and information processing to create a total integrated 

office system. This system can create correspondence in 

three foreign languages and is protected against obsoles-
84 

cence with its flexibility. 

8 3 
Digital Word Processing Systems, (New Hampshire, 1979), 

p. 3. 
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Minnesota Manufacturing and Mining, Incorporated (3M) 

has developed a word processing system that they say rep-

resents the future of the business office. The 3M Infor-

mation Processing Systems are computer-based, stand alone, 

video-console word and data processing systems that are 

individually tailored to each office's requirements. These 

systems can also communicate over telephone lines with other 

remote 3M Information Processing Systems or with a central 

computer. An OCR option can also be added to transfer typed 

information to diskette. Additionally, the systems can per-

form data entry functions where data is gathered on diskettes 

8 5 
and later transferred to the central computer for processing. 

Summary 

Office systems are being developed by large and small 

equipment manufacturers. Although their protocols may not 

be universally compatible, suppliers are beginning to get 

their offerings in line with one another. Options are 

becoming standard features and the cost factors are dropping 

as more suppliers join the market. It is apparent from this 

investigation that manufacturers are determined to offer 

similar products and capabilities and they all have the goal 

of being there when the integrated office system arrives. 

853M Information Processing Systems, (Minnesota, 1979), 
pp. 1,7. 
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Automated Office Systems 

The office is where dramatic growth and opportunities 

will take place during the 19 80s. It is expected to receive 

a great deal of attention because in its present form it is 

not at its optimal efficiency. Finding good office per-

sonnel and enticing them to stay with an organization will 

also receive attention because it is difficult to keep good 

people when few administrative career growth opportunities 

exist. Inefficiency, need for more information, cost, and 

the difficulty in keeping good people are pressures that 

will make office information systems a booming marketplace 

and a challenge to the companies involved. 

The shipment of office information systems, taken in 

aggregate, are predicted to be as large in 1982 as all com-

puter shipments were in 19 77. Indications are that an 

industry with sales of from $6 to 7 billion in 1977 will 

become a $15 billion business by 1985 in 1977 dollars. The 

industry is so large because office information systems are 

not made up of a single product. There are no dominant 

suppliers but a number of suppliers are trying to sell prod-

ucts just as fast as they can invent them. Because of the 

myriad of technologies becoming available automated office 

systems are not considered a single step but an evolution.86 

86,. 
Lusa, op. cit., pp. 37, 40. 
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The impact of an automated office system is signifi-

cant because of the striking characteristics of current 

office technologies and their independence from one another. 

Examples of this include the development of the cluster 

concept in word processing, small decentralized word proc-

essing installations, reprographics, micrographics and 

other autonomous functions. These technologies are now 

beginning to be integrated as a system through a communi-

cations network. This interconnection is considered the 

foundation of the integrated office system and the catalyst 

of the pending change in organizations. 

As previously discussed, technologies are being inter-

connected into communications networks and these networks 

will move gradually toward total integration. The concept 

leading toward integration exists in distributed data proces-

sing operations where central and remote computing capabil-

ities are interconnected. It also exists to some degree in 

communicating word processor networks where correspondence 

is prepared at one location and produced in another, in 

electronic mail systems, in computer conferencing, and in 
O *7 

word processing-to-photocomposition systems. 

As more office technologies become available the maze 

of confusion over which way to integrate equipment to create 

87 
Connell, "The Office of the Future: What Is It?" 

p. 39. 
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the automated office system will increase. Focusing on 

equipment may be the right approach, but it must be done 

with emphasis on improving the productivity of support 

personnel and the productivity of managers and other pro-

fessionals. Developing office systems that integrate 

functions will boost managerial and professional produc-

tivity and help achieve more efficient office support as 

a byproduct. 

The potential for management level productivity 

improvement through automated office systems is great. It 

is estimated that 70 percent of a manager's time is spent 

in face-to-face meetings, talking on the telephone, looking 

at reports and correspondence or traveling. Each of these 

activities provides a good to excellent potential for 

improving productivity with such applications as telecon-

ferencing, electronic mail, electronic files and retrieval, 

8 8 
and speech mail. 

Datapoint's Automated Office 

The demand for improved office productivity cannot be 

ignored according to Datapoint Incorporated. Datapoint's 

concept is to have integrated office systems assembled from 

a modular, compatible family of Datapoint hardware and soft-

ware products. These products would be capable of meeting 

88 
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individual office needs while working together as an inte-

grated computing facility that share common data bases. 

Technology has reached the point where this is possible. 

In a broad sense it is the convergence of computer and 

communications technology and in a detailed sense, it is 

the application of specific technologies such as micro-

processors, lasers, fiber optics, computer graphics, and 

very sophisticated software and programming techniques. 

There are many ideas as to how technology should be 

applied to the office. The usual plan of each supplier in 

the field is to develop new products along the lines of 

existing ones. As a result, typewriter manufacturers tend 

to develop more powerful and sophisticated typewriters or 

word processors. Copier manufacturers add features and 

functions to their product and mainframe computer manufac-

turers tend to take a centralized approach. 

Datapoint, on the other hand has taken a specific 

approach in developing an integrated office system that 

addresses distributed data processing, communication manage-

ment, word and text processing, electronic message services, 

personal computing and information storage and retrieval. 

Datapoint's strategy is to ensure that their systems are 

compatible with other manufacturers' systems by using gen-

eral purpose processors and peripherals and an extensive 

software library. Each product is capable of doing a 
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variety of different jobs with software being the only 

change required. Their processors and peripherals form 

the center for a number of communications management prod-

ucts that are the basis of a product line of hardware and 

software. 

Datapoint's major marketing thrust is to emphasize the 

benefits of the integrated office system with access to a 

communications data base. This is not possible in stand 

alone office systems being developed or introduced by other 

manufacturers. The market potential and growth rate is 

difficult to estimate accurately, but forecasts will even-

tually be synthesized by manufacturers and probably estimat-

ed at several billion dollars annually. An acceleration 

in the growth rate and revenue it produces, is expected as 

8 9 

the emerging market becomes a reality. 

Datapoint's concepts for the integrated office system 

are becoming a reality. The components of the integrated 

office system are already available and a number of corpo-

rations are trying to integrate them into viable systems. 

Currently, most office technologies are separate functions 

and are not looked upon as integrative management tools. 

Office systems technology is not simply a means of improving 

clerical productivity but will cause excecutives to reeval-

uate the way in which they operate. As major corporations 
89 
Datapoint Corporation Annual Report, (San Antonio, 

1978), pp. 1, 8, 9. 
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such as Datapoint seek ways of combining separate functions 

into a total system, it must be recognized that this inte-

gration should be extended into the executive suite and 

utilized by everyone from the chief executive officer on 

down. 

Accommodating Management 

Corporations are taking a cautious step-by-step 

approach to implementing office systems but this caution 

is expected to be reduced by the greater demands placed 

upon executive performance. Executives are going to need 

quick access to more information than ever before. The 

information must be available with the push of a button so 

that managers will no longer delay decision-making. They 

will be working and making decisions in a real time envir-

onment . 

Ultimately, the success of office systems will ride 

not on how managers adjust to the system, but how success-

fully the systems themselves are integrated and designed to 

accommodate management., Some managers from the traditional 

mold are not as receptive to the integrated systems approach 

to the office as are the up-and-coming managers who have 

experience with computers in business schools and colleges. 

The traditional executives are not expected to give wide-

spread acceptance of the concept until such time keyboard 
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entry inquiries for information are replaced by systems 

90 
that respond to verbal commands. 

Office of the Future Progression 

The thrust away from today's inadequate 
office is fueled by powerful stimuli and forces: 
low productivity of frequently disgruntled office 
workers, compounded by inflation, the promise of 
burgeoning technology, societal shifts, and a 
positive new perception of the office as fruitful 
rather than wasteful. . . . Achieving the office 
of the future is likely to be traumatic. 

The trauma may have already occurred as evidenced by 

the large number of tools in use today. As a growing 

number of vendors promote their new office products, com-

panies are purchasing them with little hesitation. The 

potential for the integrated office system may have 

already arrived as a result. The following indicators 

seem to lend credence to this thought: 

1. Revenues from word processing have risen 

from $936 million in 1977 to $1.5 billion 

in 1978 when 120,000 units were acquired. 

Total units in use are projected to reach 

600,000 in 1983. 

2. Over 150,000 facsimile units are currently 

in use throughout the United States. 

90 
Laton D. McCartney, "The Office of the Future," 

Dun's Review CXIII (August, 1979), 69-72. 
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3. Over 200 different word processors were 

exhibited at a regional trade show. 

4. A Peat, Marwick, Mitchell report states that 

the majority of the senior executives surveyed 

are planning on integrated office systems and 

more than 70 percent are already using word 

processing and facsimile transmission. 

5. Intelligent copiers from three manufacturers are 

already on the market and more are expected soon. 

James Carlisle, president of Office of the Future, 

Incorporated, alludes to a progression of offices of the 

future according to five types of automation. Each step 

becomes more involved in the integration of technology and 

management practice. The first type of office is tasked 

with the simple collection, storage and reporting of data. 

The second type of office collects, stores and does reporting 

of text. This may involve word processing or typesetting. 

Most large organizations have office automation of these 

two kinds. The third kind of office automation involves 

integrating separate processing functions to allow for more 

efficient total systems. At this point, data processing 

and word processing would be interfaced. Word processing 

and communications for electronic mail would also exist as 

well as other organizational activity integration for more 

efficient systems. The fourth type of office would be the 
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personalized or customized office systems to support its 

own activities. The fifth kind is where the integration 

of computer and communications technologies join a wide 

range of tools to meet the overall goals of the organization 

and meet the need to make full and proper use of the 

92 

system. 

Harvey Poppel, of Booz, Allen and Hamilton points out 

that since professional level salaries are two to three 

times that of clerical personnel even a small gain in 

management productivity would create substantial economy. 

A recent Booz, Allen and Hamilton study indicated that 25 

percent of a professional's time is spent on less than pro-

fessional activities such as making copies, travel arrange-

ments and searching for filed documents. This certainly 

indicates that the prime benefit of integrated office system 

technology is not the provision of faster typing for cleri-

cal people but better support to principals. The clerical 

processes are relatively easy to automate because they deal 

with tangibles that can be measured. The real payoff how-

ever, is with professionals or the decision makers who 

impact the organization. 

The effect on organizations is apparent by looking at 

the impact of office- automation on different operations. 

The U. S. Army's Development and Research Command (DARCOM), 

92 
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responsible for weapon systems development, introduced 

office automation to its scientists, engineers, project 

managers, and upper management. DARCOM attributes increased 

productivity to office automation despite a staff reduction 

from 170,000 to 110,000. The director used electronic sup-

port to retain control over all the executives reporting 

to him as well as geographically dispersed agencies. 

Delta Airlines installed two word processors in their 

customer service department and was able to reduce their 

response time to customers by 50 percent. Another benefit 

was the reported higher job satisfaction of office workers. 

The Continental Illinois Bank has compensated for the un-

availability of stenographers by setting up an operation 

where the terminal is based in the home. People operate 

out of their homes by receiving information by telephone 

and later transmit it back to the main office for proces-

sing. The Bank of America installed word processing equip-

ment in a legal department and had good results. Clerical 

personnel could handle twice the case load as they did 

previously and a reorganization reduced the ratio of one 

secretary per professional to one secretary for every two 

professionals. 

Computer output microfilm (COM) systems are used in 

twenty-three Bell System companies. Based on their recorded 

1.7 billion images on microfilm and thirty billion duplicate 
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images on microfiche, Bell claims a savings of $150 million 

in eliminated paper, reduced computer time and reduced 

storage space. 

The United States Senate Committees are now using text 

editing and typesetting equipment that permits one indiv-

idual to prepare an entire draft of a bill, with revisions 

and requisite type fonts. This procedure replaces a sys-

tem where bills were passed through numerous sections for 

revisions, typesetting and printing. The new operation has 

speeded up the process and has reduced costs from over $40 

a page per bill to under three dollars.9^ 

The Dayton Power and Light Company of Dayton, Ohio 

took a drastic approach toward reaching the integrated 

office system. Their approach was to diagnose equipment 

and support personnel availability and then correlate these 

factors with administrative requirements. The first move 

was to eliminate the traditional one-on-one boss-secretary 

arrangements with the new administrative support concept. 

According to James E. Clark, assistant vice president of 

computer services, this step saved the company $350,000 a 

year because the company was doing more work without the 

need for additional people. 

Before setting up their new office concept, Dayton 

Power and Light did extensive planning that included work 

studies on the best configuration of equipment as well as 

93 
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the number of people needed to support each department. 

The studies resulted in the elimination of secretaries 

from the chairman of the board on down and created the 

administrative support concept made up of two groups of 

people. The first group was made up of those who solely-

worked on correspondence and those who in the second group 

did all other administrative functions. Career paths and 

pay scales for both groups were equal and as a result of 

this new approach, visible career opportunities and super-

visory positions opened up for qualified people. It also 

allowed the new office operations to function more effic-

iently than previously with forty support personnel rather 

than the fifty-four once needed. Another key benefit is 

that supervisors no longer have to search around for help 

to get the big jobs done to meet a deadline. Big jobs are 

Q 4 
now handled by administrative support personnel. 

Technology Trap 

There have been numerous failures in introducing new 

technology into the office. Many organizations have fallen 

into the trap of buying new technology without a specified 

purpose. The pitfalls in which to classify errors made in 

the drive toward the integrated office system are charac-

terized by three types. The first type is a failure to 

94 . 
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analyze the total organization and to diagnose its funda-

mental needs before installing equipment that does not 

have real utility. Without some organizational diagnosis 

the integrated electronic office will, at best, provide 

faster and less expensive typing, and at worst, some very 

expensive equipment that is rarely used and certainly not 

justified. 

The second type is an organization that falls into the 

trap of concentrating too narrowly on the clerical worker. 

Although this is an important area, it fails to consider 

that management functions can greatly benefit from the inte-

grated office system. The third pitfall is the dehumani-

zation of the office. The technology chosen should be non-
Q C 

threatening to those who must use it. 

Many companies do get caught up in the quest for more 

technology without thoroughly investigating their needs and 

the alternatives. As discussed previously, probably the 

easiest way to fall into the technology trap is to buy 

electronic office devices on an entirely vendor driven basis 

rather than as a result of a thorough business strategy. 

The unfortunate fact is that the manufacturers of office 

technology may hinder the development of a viable strategy 

by perpetuating the technology trap. Mike Ryan, area manager 

for office systems for Lexitron, Incorporated, pointed that 

out during an interview. Ryan said that manufacturers go 

95. 
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through revolutionary technology stages. They all do their 

own thing and then they come together again. Then, they go 

apart again. Currently, it looks as though they may be 

coming together again, but these cycles are confusing and 

deter good planning. "The revolution will itensify as the 

new technology trend, now prevalent in middle management, 

9 6 

follows them as they move to upper management positions." 

Douglas Brunson, director of office systems support 

and strategy, Office Products Division, IBM Corporation 

contends that the technologist has the tendency to throw 

some technology at office problems. However, the technology 

used will have an impact far beyond the simple automation 

of office functions. The human factors must be considered 

and the costly office cannot continue to be ignored by top 

management. Ignoring the office has left lower level people 

the task of developing systems that will overcome the tech-

nology trap they inherited from management's decisions. The 

support of top management is necessary and a strategy for 

office automation that will allow an individual to perform 
9 7 

a totality of functions is paramount. 

Modular Office System (MPS) 

A name given to the integrated office system concept 

was introduced at the Delaware Bay Microcomputer Conference 

96 
Interview with Mike Ryan, Area Manager for Office 

Systems, Lexitron, Incorporated, Dallas, Texas, March 15, 
1979. 
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at the University of Delaware, Newark, Delaware in 1978. 

The name given was Modular Office Systems (MOS) and the 

concept intended to bring together, in one design, the cur-

rent large scale integration technology, the best available 

set of personal and inter-personal computer based services; 

and an easy to use human interface. The system is not 

totally directed at clerical functions but intended for 

executives, designers and other non-computing users of 

computers. 

The MOS concept uses a terminal that incorporates suf-

ficient computer power to support screen editing, message 

system and electronic filing and retrieval. The system will 

also support communications between the terminal at one 

location with other modules in the organization. The MOS 

terminal uses a small micro-disk as well as a removable 

floppy disk with a capacity of 750,000 to one million bytes 

of data. This combination permits the easy removal of data 

files for privacy reasons or for transmission and use by 

other MOS clusters connected to the communications network. 

The interconnection of MOS terminates with other MOS's and 

with service modules via a name addressed virtual circuit 

digital switch. 

In theory, each MOS will operate as a personalized 

unit for each user. When a user activates his MOS terminal, 

he mounts a floppy disk which contains that portion of the 
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MOS software that personalizes the unit for that partic-

ular user's area. This personalization may include special-

ized labelling, a private directory of names to be used by 

the message system or perhaps specialized format and proc-

essing modules. Much of the data used by a particular MOS 

will be on micro-disk or on file modules instead of putting 

everything on floppy disks. The floppy disk provides the 

advantages of being able to record unprocessed mail on the 

floppy disk to take home to a stand alone MOS terminal for 

further work when necessary. 

The software processors will aid in vital operational 

and managerial requirements. It will typically be able to 

record incoming mail, have reply and forward capabilities, 

and it will have a screen based file editor. There will be 

a reminder system, sometimes called a tickler file to remind 

personnel to do or check up on a particular item or function. 

It will also incorporate a calendar and calculator system.98 

Forces Favorable to Office Integration 

The integrated office system has been coming for a long 

time and to some it is long overdue. It will provide a 

vehicle for the hard-to-measure clerical and managerial 

productivity indices and has the potential to reduce soaring 

9 8 
Stephen H. Caine and David J. Farber, "A Modular 

Office System," The Delaware Bay Microcomputer Conference— 
Institute of Electrical and Electronics Engineer! (Delaware, 
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office costs by from 30 to 50 percent. Enhancing the capa-

bilities of workers, saving them time, and providing faster 

and better information will be the big payoff of integrated 

office systems. It is fueled by the fact that the cost of 

technology is something rare in today's inflationary society. 

The driving forces for the integrated office system are 

also a direct result of a company's desire to remain competi-

tive. The competitive need in large companies already exists 

for information terminals at every desk for two-way communi-

cations, word processing, data processing, data base access, 

file searching, electronic mail, and all other aspects of 

information management. Integrating these functions into an 

office system not bounded by a single building has the po-

tential of allowing senior management to look at different 

ways of organizing the business and even conducting business 

99 

from their homes. 

The concept of the fully integrated office as discussed 

in the historical overview, received much of its impetus 

from the introduction of word/text processors in the late 

1960s. Since that time the average office has continued to 

operate with a mixture of mechanized tools and little if any 

integration. Certain isolated tasks have been improved but 

the dramatic overall productivity increases that businesses 
9 9 
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are seeking will result only after integrating the auto-

mated functions of the office in to system. 

The 1980s is the decade expected to bring about this 

dramatic integration. In order to be successful the 

following interdependent steps are expected to occur: 

1. Repetitive and mundane functions will no longer 

be performed by operators but by intelligent 

hardware. 

2. A common language software will be designed for 

ready access by untrained managers who are the 

main contributors to making the integrated systems 

acceptable by the whole organization. 

3. There will be a step-by-step approach toward the 

integration of each function in the office to 

eliminate manual tasks and not just to provide 

more sophisticated tools that may hinder the long-

range integration process. 

4. The office will develop as a node in an electronic 

mail system for inter-company and intra-company 

communications. 

5. Office personnel will be thoroughly trained or 

retrained to fit into the new information society. 

Of course there are many other factors to consider 

when a company is looking at integrating their automated 

functions. According to a Siemans study, before a network 
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of information channels can be integrated, office tasks 

have to be formalized and described in terms of software 

instructions and applications. Then, with a knowledge of 

the time required to complete the task, certain of these 

formalized activities can be automated and finally inte-

grated into the system. Giving equipment the integrative 

intelligence to carry out most of the office activities 

will require a change in thinking on the part of potential 

system users. Structured, nonstructured, routine and non-

routine procedures and functions, must be thought of as 

candidates for office integration. The key to making it all 

possible is the development of an easily understood software 

language for a general model that is dynamic enough to fit 

multiple situations. 

Pessimists contend that office integration will have 

the same impact on white-collar workers that it had for 

factory workers experiencing the Industrial Revolution. 

But, it is also felt that as more office activities are 

incorporated into the machines, the personnel that formerly 

performed those tasks will either choose to change careers 

or retrain to handle new responsibilities. Also, executives 

that normally delegated routine decisions to middle manage-

ment may now displace them by an effective communications 

system between top and lower echelons. The functions of 

receiving and commenting on memos, transmitting orders, 
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tracking and any followup reports to upper management can 

effectively be automated as part of the integrated office 

system. 

Integrated office systems are being explored by both 

government and private industry to such a degree that office 

procedures may be totally transformed by the middle 19 80s. 

The potential market is vast and favorable toward integration, 

Considering that of the estimated 3.5 million offices in 

the United States, approximately 1.5 million are large enough 

for some form of automated office system. 

Evaluating Office Systems 

A procedure for evaluating integrated office systems 

evolves around four levels of measurement. 

Level I: Equipment Performance - measuring 

equipment cao be done effectively in an 

isolated laboratory environment. Tests would 

include reliability or failure rate, error 

rates, execution speed, maintenance require-

ments, and equipment capabilities or features. 

Response time, keystrokes per machine operation, 

cost per unit time and cost per machine operation 

would also be measured. 

•'"^Nicolas Mokhoff, "Office Automation: A Challenge," 
IEEE Spectrum, XVI (October, 1979), 66-69. 
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Strategy and Trends 

Challenges in the Office Sector 

Information processing in a large complex organization 

includes three sectors of expense. The first is the well 

understood and well defined data processing sector. Con-

sidering the costs of computer hardware, software, computer 

services, supplies, operating labor, data communications 

and consulting, it is estimated that only 6 percent of the 

United States office expenditure was spent in this area of 

information processing. Executives are concentrating on 

integrating constantly changing data processing technologies 

into their organizations as they try to keep pace with the 

state of the art. Data processing technology is leading 

these managers into the trap of overlooking the second sec-

tor made up of administrative processing technologies. The 

third sector of expense is the office labor sector.102 

Data Processing Centers tend to grow very quickly. 

There has been a controversy as to their costs, how they 

interact with office operations and word processing systems, 

and who in the organization should control all information 

processing operations. The challenge is to solve the contro-

versy in a viable manner to create a better, more functional 

office sector for everyone. 

102 
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The high costs associated with data processing centers 

have been characterized as economic straitjackets, but 

there have been some major efforts recently to make better 

use of these capital investments. The first step is the ad-

vent of distributed data processing and data communications 

networks that will release the bonds associated with a 

single site data processing complex and allow remote proces-

sing at any site connected to the network. The next step is 

to provide the power of the computer to the office sector 

without disharmony. Accordingly, if data processing profes-

sionals are to be accepted in a leadership role in office 

system developments, they must make an effort to minimize 

computer jargon and mystique. They must concentrate on 

developing ways to adapt technology to the office sector 

rather than vice versa. 

Technological advances are occurring at a revolutionary 

pace, but if each technical specialty area insists on doing 

its own thing and defends its territory from external en-

croachment, there will be no synthesis and no cost-benefit 

trade-offs in the office sector. Word processing and data 

processing are examples of separate technologies that share 

the common goal of processing data efficiency and electroni-

cally yet they are kept apart. They can both provide 

103 
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management with accurate, timely, complete, concise and 

relevant information. Data processing managers can be 

positive factors in efforts to achieve a synthesis of 

technologies by helping to exploit the commonalities of 

these two technologies, their capabilities and differences. 

This will enable productivity gains in the office sector 

that are similar to those data processing has brought to 

production areas.10 4 

People associated with all forms of information proces-

sing are faced with the task of defining their roles and 

how they plan to participate in the successful transition 

to integrated office systems. As previously mentioned, 

managers will be challenged to maximize the potential of the 

human resources as well as the technological state of the 

art. They will have to incorporate the use of new techniques 

to facilitate management communications, improve office 

productivity, and provide more stimulating and intellectually 

rewarding work experience for employees in the office sector. 

Strategy and Trends in Office Technology 

Management has to respond to costs of office operations 

that have doubled during the last decade. Office employment 

totals have grown, the cost of employing office workers has 

risen steadily, while clerical productivity has increased 

104c Scamell, op. cit., p. 41. 



110 

only marginally. To cope with this problem management's 

strategy is to reorganize office activities and improve 

productivity through the use of electronic office equipment. 

Since word processing is only one part of office technol-

ogy, it is not sufficient on its own. Users should be 

defining their total needs and then look for guidance from 

office equipment manufacturers to help them set the right 

trends. 

There are managerial and technical forces that are 

encouraging organizations to experiment with more sophis-

ticated approaches to office technology. The managerial 

forces include the wider scope of management responsibility, 

an ever-increasing need for timely and complete information, 

and the desire of many to enrich the jobs of office employees 

On the technical side, there are the following forces: 

1. The cost of microprocessors promises to 
continue to drop sharply, even as their 
capability and flexibility increase. 

2. The cost of solid state memory is expected 
to fall rapidly. 

3. Future telephone technology is expected to 
allow for faster and simpler management of 
digital data. 

4. New imaging devices may replace the electro-
mechanical impact print mechanisms prevalent 
today. 

5. Continued growth is projected in the area of 
computer-output-microfilm technology. 

105 
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6. Advanced software offerings will be developed 
to support the storage, retrieval, and editing 
of text. 

The integrated office system will predictably involve 

a convergence of office and automated data processing tech-

nologies. The boundaries between technologies will become 

indistinct; image, voice, text, and data will no longer be 

separate disciplines. They will be a blend of a new hybrid 

technology. Word processing will fade into telecommuni-

cations and electronic mail. Typing pools will become word 

processing centers. Several aspects of the integrated office 

system can be found in use but it is not known if a total 

integrated system exists in any company at this writing. 

Strategies and trends in office technology are being 

assisted by top executives. They are beginning to sense the 

enormous potential gains in productivity from an integrated 

°ffice system. Analyses of return on investment gains by 

using office technology is also strengthened by enhanced 

management capabilities. Also, it is estimated that United 

States businesses will spend $800 billion in 1979 to support 

white collar workers ranging from board chairpersons to file 

clerks. Further, it is estimated that this cost will rise 

to $1.5 trillion by 1990 without the adaptation of integrated 

office technology. 

Despite estimates that these escalating support costs 

could be pared by more than $300 billion annually by the end 
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of the next decade, decisions to commit to office technol-

ogy synthesized into the integrated office systems has been 

slow. The major obstacle is often thought to be the lack 

of experience relative to office systems management. Upper 

management also tends to have serious questions concerning 

the level of maturity of current products and services. 

These questions are being enhanced by the myriad of techni-

cal solutions introduced along with their many unfounded 

claims. 

Other factors may affect any potential strategy or 

trend toward the integrated office system. There are five 

areas. 

1. Behavioral—The fact that automated/integrated 

office systems aid in faster decision-making 

has not been fully experienced by upper manage-

ment. In some cases, executives may view the 

technological change as a potentially disruptive 

and degrading transition. On the contrary, it can 

lead to less chaos and disruption in the office 

environment plus an upgrading of the professional 

employees. To circumvent problems in concept or 

unfounded notions by executives, a senior manage-

ment education program might help. 

2. Financial—Most companies have competing internal 

forces vying for capital and it is therefore 
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imperative that systems advocates clearly 

prove the benefits and productivity gains 

possible with integrated office technology. 

The difficulty so far has been an inability 

to produce viable data on cost/benefits. 

3. Technical—The state of the art in technology 

is changing rapidly and as a result top 

management fears that any purchases made 

for integrated office equipment will be 

quickly outmoded. Equipment suppliers must 

demonstrate to potential users that their 

hardware is modular and software offerings 

have the capacity to evolve and grow with 

changing technology. 

4. Organizational—A problem that compounds 

opportunities for integrated office tech-

nology is that managers of data processing, 

telecommunications, and office equipment see 

the widening possibilities as a considerable 

threat to their domain. Accordingly, these 

managers may denigrate office automation as 

either premature or too dangerous to handle. 

A clear, interdisciplinary corporate approach 

as well as a supportive role from those now in 

the field is necessary. 
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5. Implementation—The final and most serious 

obstacle involves the implementation step. 

The crucial decision here is to ensure that 

an in-depth feasibility study and detailed 

planning analyses have been made well in 

advance of any implementation program. A 

pilot department introducing an entire 

integrated approach or the introduction of 

each new piece of equipment on a scheduled 

basis are methods often chosen.106 

The 1980s 

Preparing for the 1980s environment will require user 

developed strategies for handling data, distributed proces-

sing, networking, and for the integrated office system 

transition. The approach formulated should be a company 

wide uniformed system even though some of the functions may 

not be considered interrelated. 

Some very major applications will evolve in the 19 80s. 

Over the next six years it is expected that copiers will be 

able to transmit and reproduce documents at a remote site 

with the same speed that today's conventional copiers oper-

ate. These devices will handle a steady stream of documents 

106TT 
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and similar units will instantly send hard copies to 

supplement information being exchanged during a normal 

business call. Video conferencing will also have wide-

spread application although its growth may be slow at the 

beginning. Conferencing, where full motion is not required 

and can be replaced with freeze-frame images will gain in 

popularity. Freeze-frame transmissions closely parallels 

a flip chart presentation used in business meetings but it 

is done between remote sites. The obvious advantage is 

that those who are watching the presentation need not be in 

the same room but can be located at multiple remote sites. 

This reduces the ever escalating cost of traveling to gather 

in one place for a business meeting. 

According to James Martin, major technological break-

throughs are not expected in the next few years for the 

office, but there will be refinements and new developments 

on current technology. The often used term microcomputer 

during the last five years may be replaced during the next 

five years by the term microfiles. Microfiles are the equiva-

lent of a floppy disk in solid state and can store up to ten 

million bytes of data. They will provide storage for desk-

top machines and ultimately for pocket computers.107 

The reality of a working environment where multiple 

functions can be performed by an integrated office system 

10? 
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is emerging. The convergence of technologies in terms of 

control, communications, and electronics over the last 

decade are the catalysts for making the concept of inte-

grated office systems a reality in the 19 80s. In the area 

of electronic communications a common form of digital trans-

mission is emerging. Digital transmission is now linking 

together a formerly diverse set of disciplines involving 

data, facsimile and voice transmission. Digital communi-

cations has also made it possible for higher transmission 

speeds, greater capacity methods such as satellites and 

microwave, and more sophisticated approaches in packet 

switching of data. 

The final factor that will permit this emerging inte-

grated office system of multiple disciplines will be solid-

state electronics. This will allow automated office systems, 

embodied in the computer program, to have the capacity to 

accomplish their tasks while at the same time fulfilling the 

requisite of acceptable price performance. 

Business Switch 

The nucleus of the integrated office system is expected 

to be a highly modular business switch. There would be a 

variable number of minicomputers and micropro'cessors dedi-

cated and/or dispersed functionally to various departments 

but in a network so that they will operate in harmony. This 
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business switch or series of specialized control computers 

would provide processing, routing of information, storage, 

management control, file maintenance, and cost allocation 

capabilities for all the functions and applications within 

the office environment. The business switch is envisioned 

as the hub of a wheel and the spokes or functional areas 

would extend outward from it. An integral element would be 

word processors that would provide text editing, data entry 

and output, and retention of data for future referencing. 

Electronic mail systems would provide the capabilities for 

distributing messages both internally and externally and 

would allow the most efficient use of existing line 

facilities. 

The business switch would also permit a continuation of 

the widely used and adopted automated data processing dis-

cipline as it provides common access to information as well 

as files and data bases common to all office applications. 

There will be computerized voice communications systems to 

optimize telephone line usage, provide operational control 

over all calling, and supply management with accounting infor-

mation that is largely unavailable today. Facsimile will 

be used in conjunction with word processing and electronic 

mail systems. Teleconferencing will spread in use as its 

cost becomes more justifiable with energy and transportation 

cost increases. 

10 8 
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Functional Integration 

Components that will make up integrated office systems 

will not arrive all at once but will be added on a step-by-

step, application—by-application basis. Since each company 

has its own unique needs, the planning for success will re-

quire a thorough analysis of the organization. Automation 

will initially be in those areas where the payoff in terms 

of increased productivity, cost reductions or better services 
1 09 

are the greatest. 

Users the writer has interviewed are accepting the fact 

that the integrated office system is becoming a reality and 

it therefore is not a decision whether or not to integrate 

functions, but a question of which functions to integrate 

first. Architecturally, the decision will consist of a 

number of computers distributed functionally as well as 

geographically according to tasks needed. The computers 

will be able to operate independently or jointly as part of 

the integrated office system. All the functional areas will 

share common resources and the systems will be modular so 

that once the decision is made to automate and integrate 

operations there would be no fear of being able to add to 

the existing system. This modular, dispersed, yet cohesive 

and interactive systems approach is the key to a practical 

strategy for creating the integrated office system. 

109 
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Even with the growing trend and belief in the reality 

of the integrated office system, there is a concomitantly 

growing problem of defining its meaning. It remains a fact 

that a complete definition of the integrated office system 

is impossible to assemble because the concept has different 

connotations for each individual. The concept can be more 

accurately described as an increasingly sophisticated approach 

to cope with conventional office support environments. It 

contains elements that are available today and provides a 

basis for further sophistication, development and integration. 

As office systems are introduced and a viable under-

standing of the concept or definition presents itself, em-

ployees will perceive it as a method to improve individual 

and collective efficiency and effectiveness. From there, a 

careful functional design of the system is necessary to en-

sure ease of operation. This is important because it will 

aid in the system human interface. Planning efforts must 

include short-range and long-range business requirements to 

support today's operations as well as the flexibility to 

adapt to the environment's of tomorrow. This is certainly 

not easy in a business world undergoing change at a very 

rapid pace. Optimization has the prerequisite of good 

strategic planning."'""'"̂  

John W. Burger, "Integration/Optimization," Tele-
Communications, XIII (September, 1979), 73-74. 
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High technology has produced a remarkable economic 

accomplishment. It has created affordable computing at all 

functional levels. Industry has witnessed the power of the 

computer move from the level of the enterprise in the 1950s, 

to the level of the division in the 1960s, to the level of 

the department in the 1970s, and in the 1980s it will move 

to the employee level. As it has passed through the various 

echelons it has lost its aura of a secret discipline and has 

become accepted as a practical tool available to a broad 

spectrum of users. 

The error to which many companies fall victim is the 

belief that functional information needs and requirements 

during the 19 80s can be satisfied by the principles and 

technologies that are proving successful today. The hand-

held calculator for the employee of the 1970s is likely to 

be a minicomputer in the 1980s. In order to be successful 

in utilizing new computer technology it is necessary for top 

management to recognize that the company needs a better 

planning orientation. In fact, organizations and its man-

agers should currently be on a new learning curve for these 

emerging management principles and technologies. 

It is felt that computer applications have not generally 

dealt adequately with information that is in use between 

organizational functions or among the various constituencies 

of the enterprise. Data integration has long been an 
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operational problem because historically it lacked cost-

effective technology and now its a problem because companies 

lack organization and methodology to structure the data for 

integration. This is apparent from a Diebold Group study. 

The study found that of the more than one hundred major 

corporations studied, only 15 percent were implementing 

office automation to improve productivity in clerical areas. 

Further, it was discovered that 50 percent of these corpo-

rations had no plans for introducing any integrated measures 

to deal with the office environment. 

Planning Information Handling 

There are procedures that can be followed in planning 

to formalize the handling of information, how to structure 

data in ways that will provide for an easier synthesis of 

strategic information planning and decision-making, and 

methods in which information can be used to contribute more 

value to other assets in the organization. The factors that 

must be considered consist of five strategic statements. 

They will provide the right direction toward integrated 

office systems management in the 19 80s. They are as follows. 

1. It must be recognized that data processing 

technology is not information technology. 

Additional capabilities and methodologies 

are required in office automation equipment, 
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data base technology, small business 

computers, data capturing equipment and 

new communications links for voice, data 

and image transmission. 

2. The most appropriate individual for 

managing the converging resources of data 

processing, communications and office 

automation is the head of management 

information systems (MIS) and his organi-

zation. The information architecture of 

the future will require disciplines of 

business analysis, systems economics, 

development and maintenance. 

3. An education and training program is necessary 

in the area of information management and 

technology. 

4. The dispersion of computing equipment and 

programming onto computer chips of many 

business tasks that were done manually in 

the past, will lead to the emergence of 

information management policy as the logical 

replacement for outmoded business procedures. 

5. The challenge of building a viable information 

architecture must reach out to the customer, 

vendor and other corporate correspondents. 
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The utilization of information to conserve 

resources, to secure greater consumer accept-

ance, to institute and fulfill compliance 

with the regulations governing society, to 

plan for greater profits, and to permit 

workers to be more productive must certainly 

be a prime objective of major corporations."̂ "'" 

State of the Art 

In 1963, the most widely used all purpose computer was 

the IBM Model 1401 system. This system required over two 

hundred square feet of space, 2.8 kilowatts of power, a one-

ton air conditioner, and it cost $125,000. In the early part 

of the 1970s, the computer began to take the form of a 

television tube-like terminal. It was connected by tele-

phone lines to an electronic processing unit housed in the 

space of a few filing cabinets at some central and remote 

locations. Recently, there has been a rapid proliferation 

of minicomputers and the emergence of a wide variety of new 

telecommunications network services. Today, it is possible 

to purchase a computer whose central processing unit and 

memory speeds are ten times faster and whose memory capacity 

is four times greater than the IBM Model 1401. It can also 

be used in the ordinary office environment at a cost of 

"'""'""'"John Diebold, "Information Resource Management— 
The New Challenge," Infosystems, XXVI (June, 1979), 50-53. 
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less than $1,000. Costs have fallen so dramatically that 

information processing and storage units have fallen by a 

factor of three every two years. In other words, there 

has been more than a 10,000-fold cost decrease per unit 

of computation over the past two decades. 

Engineers and scientists are developing electron beam 

and X-ray lithography technology for chip fabrication which 

can circumvent prior size limitations imposed by the wave 

length of light. The 19 80s will see the entire computer 

embedded into one or a few silicon chips, with further re-

ductions in the size of equipment by perhaps a 1,000 times. 

Planners forecasted the 64,000 bit memory chip at Univac 

Incorporated, but soon after it was announced an experi-

mental one million bit chip was being tested elsewhere. 

The technology which has produced the capabilities of 

a large computer in a space of a few filing cabinets is 

called large scale integration (LSI). The technical 

improvements expected by a thousand or more is referred to 

as very large scale integration (VLSI). This chain of pro-

gression is forcing the computer companies into the semi-

conductor business and the semiconductor companies into the 

computer market. There are also computer and data proces-

sing companies moving toward the communications service 

market and communications firms moving into the computer 

field. 
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The 19 80s may well be characterized as the era of 

office automation because storage costs will be reduced to 

the level where concern will focus upon the operator at 

the terminal. The human user's time will become the most 

costly part of future systems and therefore, the dominant 

trend will be toward providing each user more sophisticated 

tools to do his job better. The tools will range from new 

and powerful software support aids to giving each indiv-

idual his own computer. 

The 19 80s will be impacted heavily by the emergence of 

the personal computer. These tiny but powerful general-

purpose computers will be under the effective control of 

individuals and widely dispersed throughout society. Such 

a milieu of inter-communicating computing capabilities will 

cause revolutionary societal and sociological changes that 

will expand office systems to the home and reflect back into 

the way businesses and governments manage their information. 

The future state of the art looks complex and diffi-

cult for planners. Business will exist in an environment 

where literally everyone can have instant information access. 

To accomplish this, complex arrangements will be required 

if the interests of groups and individuals are to be granted 

through a rational process.112 

112 
Edwin J. Istvan, "New Issues Confronting the 

Information Systems Planner," Infosystems, XXVI (June 1979), 
54, 58-60. 
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Summary 

As discussed in this chapter, there are some wide 

reaching attributes to the integrated office system. His-

torically, computer data processing has dominated the 

information handling of companies and government for more 

than twenty years. With the emergence of word processors 

in the late 1960s a new trend began to unfold for the 

office. The office status quo was in store for a radical 

change both technically and in human terms. Separate 

technologies are being introduced that do not threaten 

employees and to use a word found in technological trade 

literature—the technology must be friendly. 

Word processing and now communicating word processors 

are playing an increasingly important role in office 

operations. It was even mentioned as being the central 

part of the future integrated office system. With communi-

cating word processors and telecommunications, networking 

of systems where several remote locations could transmit 

or receive data is possible. Telecommunications also makes 

the very popular electronic mail system as well as facsimile 

viable alternatives to the United States Postal Service. 

Microfilm systems remain an integral part of today's 

office and as Kodak Incorporated contends, it can be an 

integral part of the office of the future. Communicating 

microfilm systems were discussed briefly and since the con-

cept is new, interest has not yet been generated by industry. 
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The concept of the integrated office system will show 

dramatic growth and opportunity for vendors and users. The 

vendor can look to estimates of a $15 billion business by 

19 85 in 19 77 dollars and users can look for efficient and 

cost effective administrative operations. In order to get 

there, much planning and analyses of equipment must be done 

by users. This will be difficult due to the myriad of fac-

tors involved. These factors include the cost, human con-

siderations, picking the most appropriate system, and the 

ever changing state of the art. 

The main issue raised in this chapter is that business 

must overcome the rising costs of office operations by 

improving office productivity through the integration of 

technical resources. It is a problem of serious concern by 

those the writer interviewed and if left unresolved, major 

consequences will occur in the future. The integrating of 

the technologies discussed in this chapter may be on the 

verge of reality. Certainly, as will be seen in the re-

search results in Chapter IV, the sense of need for the 

integration of information handling technologies to support 

office systems is prevalent in the target companies 

surveyed. 
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CHAPTER III 

DATA COLLECTION SURVEY 

Development of Target Company Survey List 

The basis for selection of the state of Texas and a 

minimum sales volume for firms surveyed appeared in Chapter 

I. In order to assure an accurate survey, two sources 

1 2 

were used to compile the list of population to be studied. ' 

The completed mailing list consisted of 12 8 eligible com-

panies. The categories both in sales volume and industry 

type are shown in Tables II and IV respectively. 

TABLE III 

COMPANIES BY SALES VOLUME 

Category Number 
By of 

Sales Volume Companies 

$ 100 - 249 Million 59 
250 - 499 Million 23 
500 - 749 Million 18 
750 - 999 Million 8 
> 1 Billion 20 

Total 128 

^Directory of Texas Manufacturers (Austin, 1978) 

2 
Million Dollar Directory, (author not given) New 

York, 1979) 
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TABLE IV 

CATEGORY BY INDUSTRY TYPE 

Number of 
Industry Type Companies 

Banking/Financial 8 
Chemical 2 
Consumer Products 4 
Electronics 8 
Energy 40 
Insurance 5 
Manufacturing 46 
Transportation 5 
Other 10 

Total 12 8 

Design of Questionnaire 

Upon compiling the list of target companies to be 

surveyed, the next step was the development and subsequent 

categorizing of questions. This was followed by the final 

design and construction of the cover letter and question-

naire. (See Appendices) 

Selection of Variables 

Technology variables.—A thorough review of literature 

portrayed the current office state of the art technologies 

in use throughout the United States and those systems which 

are being developed by manufacturers. By means of liter-

ature search, interviews with office systems equipment 

manufacturers and their marketing personnel and personal 

experience, those technologies that occurred with the 



greatest frequencies were selected 

survey. The findings supported the 

major technical categories to be ani 

sales, operation type, and type indu 

The technical variables involv ed 

1. Present technologies in use 
2. Design of an optimum office 
3. Configuration of office op 
4. Existence of strategies fô : 

new office technologies 

system 
^rations 
: evaluating/integrating 

Effectiveness variables.—Therf 

tive measures of administrative ope 

based upon the current levels of te 

cation. It became difficult to obti 

equipment constituted the current s 

ogical level of sophistication. Th^ 

definitive in discussions with the 

Name 

James Bandy 

Edward Greer 

Robert Martin 

Brad Rehm 

Mike Ryan 

Bruce Werner 

Position 

Manager, Personal 
Computing 

Manager, Office 
Systems 

Director, Corporate 
Communications 

Market Analyst, 
Commercials Systems 

Area Manager, Office 
Systems 

Data Processing 
Systems Marketing 
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s variables for the 

selection of five 

lyzed according to 

stry. 

an analysis of 

were several alterna-

i - a t i o n a l effectiveness 

chnological sophisti-

in a concensus of what 

tate of the art technol-

approach became more 

following personnel: 

Company 

Texas Instruments, 
Inc. 

Computex, Inc. 

Plantronics, Inc. 

Texas Instruments, 
Inc. 

Lexitron, Inc. 

Univac, Inc. 
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Questionnaire Construction 

The questionnaire layout was developed for ease of use 

in order to gain greater participation and accuracy. Check-

off blocks were provided as well as space for comments when 

the alternatives to choose from were not applicable. A 

cover letter accompanied each questionnaire which stressed 

the importance of the research and its confidentiality since 

data gathered would be used in aggregate foirm. 

Each questionnaire included a section to be filled out 

by those wishing a copy of the results of this research. 

By entering a name and mailing address on the questionnaire 

85 percent of the respondents requested a copy of the 

results. 

Implementation of Survey 

Pilot Study 

The objective of performing a pilot study was to in-

crease the relevance and return rate of the questionnaire. 

Understanding, time necessary to answer the questions, and 

reliability were investigated during the pilot study. 

First Mailing 

A small sampling of companies were given an initial 

mailing of the questionnaire in order to further evaluate 

the understanding and reliability of the questionnaire. No 

changes were found to be necessary and a second mailing to 
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all other criterion corporations was made. Responses are 

shown in Table V. 

TABLE V 

QUESTIONNAIRE RATE-OF-RETURN* 

Mailing 
Number 
Mailed 

Number of 
Valid Responses 

Percent 
Responding 

Initial 28 12 42.9 

Second 100 66 66.0 

Total 128 78 60.9 (overall) 

ible criterion corporations as determined by the 19 78 
edition of the Directory of Texas Manufacturers. 

Follow-Up 

The telephone was used as a means for follow-up where 

questionnaires were not returned and to clarify comments 

entered on the forms. In one case the writer received a 

blank job application form in lieu of the filled-out 

questionnaire. 

Summary of Respondents 

This section contains tables which provides a descrip-

tive summary of corporations participating in the survey. 

Further analyses and measurements of this information is 

found in Chapter IV. 
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TABLE VI 

SURVEY RESPONSE BASED ON SALES VOLUME 

Sales Volume 

$ 100 - 249 Million 
250 - 499 Million 
500 - 749 Million 
750 - 999 Million 
> 1 Billion 

Total 

Number of 
Responses 

37 
12 

6 
6 
17 

78 

Sample 
Companies 

59 
23 
18 
8 

20 

128 

Percent 
Responding 

62. 7 
52.2 
33.3 
75.0 
85.0 

60.9 (Overall) 

TABLE VII 

SURVEY RESPONSE BASED ON INDUSTRY TYPE 

Number of Sample 
Industry Type Responses Companies 

Banking/Financial 4 8 
Chemical 2 2 
Consumer Products 4 4 
Electronics 4 8 
Energy 18 40 
Insurance 1 5 

Manufacturing 36 46 
Transportation 4 5 
Other: 

Softdrink 1 1 
Admin. Services 1 1 
Natural Resources 1 1 
Computer SVC & Software 1 1 
Retail Grocery 1 1 

Total 78 128 
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CHAPTER IV 

THE RESULTS 

Based on a 60.9 percent survey response of eligible 

companies it has been determined that the null hypotheses 

can be explained effectively. The tables in this chapter 

form the basis for the results discussed. 

Hypotheses 

The primary emphasis of this research was to examine 

the technological administrative relationships among Texas-

based public corporations. The factors examined included 

existence of an office systems strategy, level of technol-

ogical sophistication and other germain findings categor-

ized by sales volume, industry types and operation type. 

Data were collected to test the following null 

hypotheses: 

Hypothesis _1 

Ho^ Texas-based public corporations do not have strat-
egies for evaluating and/or implementing integrated 

office systems 

Research does not fully support the rejection of this 

null hypothesis. Findings do indicate that 59.0 percent of 

respondents do not have a strategy for evaluating and/or 

implementing integrated office systems. (See Table VIII on 

page 136). Findings also show the influence of sales 
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volume, operation type and industry on the existence of a 

strategy. Casual relationships are not implied; the 

findings reflect the conditions as submitted by respondents. 

Sales volume.—For participating companies, 32.4 per-

cent of those with sales volumes between $100 and 249 

million have no strategies for integrating office systems 

into their operations. Only 33.3 percent of companies res-

ponding with sales between $250 and 749 million have existing 

strategies. As sales increased above the $750 million level 

the number of companies with existing strategies increased. 

Fifty percent of companies with sales between $750 and 999 

million, and 64.7 percent of the companies with sales in 

excess of $1 billion have strategies. 

Operation type.—The percent of single site operations 

that have existing strategies was 2 8.6. Thirty-nine per-

cent of the companies involved in international operations 

and 42.3 percent with inter-state operations have strategies. 

Seventy-five percent of the respondents involved in intra-

state operations have existing programs for evaluating and/or 

implementing integrated office systems. 

Industry type.—As indicated in Table VIII, certain 

type industries are more inclined to have an existing strat-

egy than others. Fifty percent of the respondents from the 

banking/finance, chemical, and energy industries have 



TABLE VIII 

EXISTENCE OF OFFICE SYSTEMS STRATEGY 

136 

User Number Strategy 
Categories Responding Yes % No % 

Sales 

100 - 249 Million 37 12 32.0 25 67.6 
250 - 499 Million 12 4 33.3 8 66. 7 
500 - 749 Million 6 2 33.3 4 66.7 
750 - 999 Million 6 3 50.0 3 50.0 
> 1 Billion 17 11 64.7 6 35.3 

Aggregate 78 32 41.0 46 59.0 

Operation Type 
Single Site 7 2 28.6 5 71.4 
Intra-State 4 3 75.0 1 25.0 
Inter-State 26 11 42. 3 15 57.7 
International 41 16 39.0 25 61.0 

Aggregate 78 32 41.0 46 59.0 

Industry Type 
Banking/Finance 4 2 50.0 2 50.0 
Chemicals 2 1 50.0 1 50.0 
Consumer Products 4 1 25.0 3 75.0 
Electronics 4 3 75.0 1 25.0 
Energy 18 9 50.0 9 50.0 
Insurance 1 1 100.0 - -

Transportation 4 1 25.0 3 75.0 
Other -
Manufacturing 36 13 36.1 1 23 63.9 
Softdrink 1 - - 1 100.0 
Retail Grocery 1 - - 1 100.0 
Natural Resources 1 - - 1 100.0 
Admin. Services 1 - - 1 100.0 
Computer SVC & 

Software 1 1 100.0 — — 

Aggregate 78 32 41.0 46 59.0 
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current strategies. Thirty-six percent of sample manufac-

turing firms and 25.0 percent involved in the transpor-

tation and consumer products industries have strategies. 

The majority of electronics firms have formulated strategies 

with only 25.0 percent of the respondents indicating no 

strategy now existed. The sample received from the six 

remaining industry types showed that four did not have a 

strategy and two had such a program. 

Hypothesis 2_ 

H02 The level of administrative technology in use 
will not vary among companies in different industries 

Data collected in this research will not fully support 

the rejection of this hypothesis. As shown in Table IX, 

starting on page 143, certain automated systems are preva-

lent to some industries but not all industries. Industries 

participating in this survey and classified as other in 

Table VII on page 133 did not provide a large enough sample 

to support a relationship among them. They are therefore 

not included in the discussion of this hypothesis. 

Word processors.--Word processing systems are clearly 

becoming widely used and are used in 83.3 percent of the 

companies surveyed. One hundred percent of the banking/ 

finance, chemical, electronics, insurance, and transpor-

tation industries responding to this research have word 

processing systems. Seventy-five percent of consumer 



138 

product companies, 80.6 percent of those involved in manufac-

turing processes and 88.9 percent of the energy firms utilize 

word processing in their administrative operations. 

Optical character recognition (OCR) .—As expected from 

the writer's experience, the banking/finance industry had 

the largest utilization of OCR with 100 percent of the 

respondents confirming its active use. Other industry 

types responding either made little use or did not use OCR 

at all as part of their administrative operations. Fifty 

percent of the electronics and transportation firms re-

sponding, 44.4 percent of the energy firms, 25.0 percent 

of consumer products companies, and 13.9 percent of the 

companies involved in manufacturing utilized OCR. 

Optical page readers.—Optical page readers were only 

being used by three of the seventy-eight respondents (3.8 

percent) to this research. With the exception of one insur-

ance company and two firms in the energy industry, optical 

page readers are not part of normal administrative operations 

by the companies surveyed. 

Facsimile.—The use of facsimile is relatively high 

in most industry types. The banking/finance industries 

surveyed were all utilizing facsimile. Fifty percent of 

the electronics, chemical, and transportation firms and 72.2 

percent of the energy companies surveyed utilize it. 
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Twenty-five percent of consumer product companies and 41.7 

percent of manufacturing firms are currently employing 

this office system. 

Electronic mail.—Electronic mail systems are beginning 

to gain widespread use. With the exception of one insur-

ance company and the two chemical companies surveyed, it 

is becoming a functional tool in each industry type. Fifty 

percent of the banking/finance, consumer products, and 

transportation industries surveyed are using electronic 

mail systems. Seventy-five percent of the electronic firms, 

72.2 percent of the manufacturing firms and 33.3 percent 

of the energy related companies surveyed are users of this 

system. Overall, 53.8 percent of the companies responding 

to this survey have established electronic mail systems. 

Computer—output-microfi1m (COM).—COM is another widely 

used and accepted system in support of office operations. 

One hundred percent of the banking/finance and insurance 

firms surveyed utilize COM. Seventy-five percent of trans-

portation firms, 66.7 percent of energy companies, and 58.3 

percent of the manufacturing firms surveyed are COM users. 

Fifty percent of the chemical companies and only 25.0 of 

the consumer products and electronic firms surveyed employ 

this system. 
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Communicating microfilm systems.—This relatively new 

technology has been acquired by only one of the seventy-

eight companies responding to this research. The company 

utilizing this system is in the chemical industry. The 

writer expects further application of this system after it 

becomes better known in industry. 

Photocomposition.—This type of system has very limited 

use as indicated in the results of the survey. Fifty per-

cent of the banking/finance and chemical industries surveyed 

have established photocomposition to support administrative 

operations. Twenty-five percent of consumer product and 

16.7 percent of manufacturing firms responding to the sur-

vey make use of this system. Eleven percent of the energy 

companies surveyed and none of the other industry types 

responding utilize photocomposition in their operations. 

The overall usage level of all companies responding to this 

survey is 20.5 percent. 

Central microfilm storage.—The establishment of an 

administrative storage system that centralizes files onto 

microfilm is used by 75.0 percent of the transportation 

industry and 50.0 percent of the banking/finance and chemical 

companies surveyed. There were 41.7 percent of manufacturing 

firms, 38.9 percent of energy related operations, 25.0 per-

cent of the electronics firms and none of the consumer 
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product companies utilizing central microfilm storage 

facilities. Overall, 43.6 percent of those responding 

to the survey use this storage media. 

Video terminals and printers linked to a computer.— 

The dominance of automated data processing in all industry 

types today is readily apparent from the results of this 

survey. The aggregate utilization of terminals and printers 

linked to computers and in direct support of office 

operations amounts to 97.4 percent of all respondent com-

panies. All industry types utilized these operation tools 

with the exception of manufacturing firms. Manufacturing 

firms responding utilize terminals and printers on-line with 

a computer system in 94.4 percent of the cases. 

Intelligent copiers.—This technology is also relatively 

new and is just beginning to be marketed extensively. Only 

24.4 percent of all companies surveyed are currently using 

intelligent copiers. Fifty percent of the chemical and 

electronic companies surveyed and 25.0 percent of the con-

sumer product firms have installed intelligent copiers. 

Thirty and six-tenths percent of manufacturing firms and 16.7 

percent of the energy firms have systems. All other industry 

types surveyed do not presently have intelligent copiers. 

Voice recognition.—Voice recognition is a technology 

that is so new and still being refined that only one major 
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electronics firm is currently using it on a limited basis. 

Seventy-seven of the seventy-eight respondents do not cur-

rently have voice recognition and it. is the writer's 

opinion that it will not be marketed and accepted widely 

for another three to five years. 

The only company using voice recognition used it as a 

device to control access to a secure area. The area was 

the very valuable data processing center where all the com-

puter processing was done for the entire corporations' 

worldwide operations. Individuals who wished access to the 

area had to pass through what was called the voice access 

booth. These individuals were required to repeat a series 

of short sentences into a microphone connected into a com-

puter. Since these individuals had their voice character-

istics recorded on the computer file at an earlier date, 

their voice and employee number constituted authorization 

to the area. The computer converted the voice from its 

human form to a digital or numeric form and compared the 

voice characteristics of the individual seeking access, as 

well as his employee number, to the authorized access list 

in the computer's memory. Only after the computer was satis-

fied that the individual speaking into the computer and the 

employee number he used were valid did the computer automat-

ically open the-access door for the individual. 
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TABLE IX 

CURRENT OFFICE SYSTEM BASED ON INDUSTRY TYPE AND SALES 
AGGREGATE $100 MILLION - >1 BILLION 

Equipment Used 

Industry Type 

Banking/ 
Finance 

B 

Consumer 
Products 

A B 

Chemicals 

B 

Word Processors 

Optical Character 
Recognition 

Optical Page Reader 

Facsimile 

Electronic Mail 

Computer Output 
Microfilm 

Communicating 
Microfilm Systems 

Photocomposition 

Central Microfilm 
Storage 

Video Terminals 
& Printers Linked 
To Computer 

Intelligent Copiers 

Voice Recognition 

100.0 

100.0 

0 

100.0 

50.0 

100.0 

0 

50.0 

50.0 

100.0 

0 

0 

4 

4 

4 

4 

1 

0 

75.0 

25.0 

0 

25.0 

50.0 

25.0 

0 

25.0 

0 

100.0 

25 .0 

0 

100.0 

0 

0 

50.0 

0 

50.0 

50.0 

50.0 

50.0 

100.0 

50.0 

0 

A = Number Responding 
B = Number Using Equipment 
C = Percent Using 
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Industry Type 

Electronics Energy Insurance Tr.a] asportation 

A B C A B 1 C A B c A B C 

4 4 100.0 18 16 00
 

00
 

• KO
 

1 1 100.0 4 4 100.0 

4 2 50.0 18 8 44.4 1 1 100.0 4 2 50.0 

4 0 0 18 2 11.1 1 1 100.0 4 0 0 

4 2 50.0 8 13 72.2 1 0 0 5 2 50.0 

4 3 75.0 18 6 : 3 3 . 3 1 0 0 4 2 50.0 

4 1 25.0 18 12 66.7 1 1 100.0 4 3 75.0 

4 0 0 18 0 0 1 0 0 4 0 0 

4 0 0 18 2 11.1 1 1 100.0 4 1 25.0 

4 1 25.0 18 7 38.9 1 1 100.0 4 3 75.0 

4 4 100.0 18 18 LOO. 0 1 1 100.0 4 4 100.0 

4 2 50.0 18 3 16. 7 1 0 0 4 0 0 

4 1 
i 
25.0 

! 

18 0 0 1 0 0 4 0 0 
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TABLE IX—Continued 

Industry Type 

Coir 
anrj 

iputer Svcs 
Software Manufacturing Soft Drink 

Retail 
Grocery 

A B c A B C A B C A B c 

1 1 100.0 36 29 80.6 1 0 0 1 0 0 

1 0 0 36 5 13.9 1 0 0 1 0 0 

1 0 0 36 0 0 1 0 0 1 0 0 

1 1 100.0 36 15 41. 7 1 0 0 1 1 100.0 

1 1 100.0 36 26 72.2 1 0 0 1 0 0 

1 1 100.0 36 21 58.3 1 1 100.0 1 1 100.0 

1 0 0 36 0 0 1 0 0 1 0 0 

1 1 100.0 36 6 16.7 1 0 0 1 0 0 

1 1 100.0 36 15 41.7 1 0 0 1 1 100.0 

1 1 100.0 36 34 94. 4 1 1 100.0 1 1 100.0 

1 0 0 36 11 30.6 1 0 0 1 0 0 

1 0 0 36 '0 0 1 0 0 1 0 0 

A = Number Responding 
B = Number Using Equipment 
C = Percent Using 
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TABLE IX—Continued 

Industry Type 

Natural Resources Admin. Svc. To Wholesale Banking 

B B 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

100.0 

0 

0 

100.0 

100.0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

1 

1 

0 

1 

1 

1 

0 

100.0 

0 

0 

100.0 

100.0 

100.0 

0 

100.0 

100.0 

100.0 

100.0 

0 
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Hypothesis _3 

H03 The level of technological sophistication in 

office operations is not a function of sales volume 

The data collected to test this null hypothesis will 

not support its rejection. Findings do indicate, however, 

that a partial trend exists in the utilization of certain 

technologies by sales volume. This can be seen by examining 

Table XI on the following page and by peruscil of the data 

in Table X below. 

TABLE X 

OFFICE TECHNOLOGY USED BY SALES VOLUME IN MILLIONS 

Overall Percent . Utilization 
Equipment Used Usage $1Q0" $250 $500 $750 > 1 

Percent -249 -499 -749 -999 Billion 

Word Processors 83. 3 81.1 91.7 33. 3 100.0 94.1 
Optical Character 

Recognition 29.5 13.5 16.7 0 66.7 70.6 
Optical Page Reader 3.8 0 8.3 33. 3 0 0 
Facsimile 52.6 27.0 58.3 66.7 100.0 82.4 
Electronic Mail 53.8 67.6 41. 7 0 33. 3 58.8 
Computer Output 
Microfilm 62.8 40.5 100.0 66.7 50.0 88.2 

Communicating 
Microfilm Systems 1. 3 0 8.3 0 0 0 

Photocomposition 20.5 13.5 41.7 0 50.0 17.6 
Central Microfilm 

Storage 43.6 27.0 91.7 100.0 50.0 23.5 
Video Terminals 

& Printers 
Linked to 97.4 94.6 100.0 100.0 100.0 100.0 
Computer 

Intelligent Copiers 24. 4 27.0 41. 7 0 33.0 11. 8 
Voice Recognition 1.3 0 0 0 0 5.9 
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TABLE XI 

CURRENT OFFICE SYSTEMS BASED ON ANNUAL SALES 

Equipment Used 

Word Processors 

Optical Character 
Recognition 

Optical Page Reader 

Facsimile 

Electronic Mail 

Computer Output 
Microfilm 

Communicating 
Microfilm Systems 

Photocompos ition 

Central Microfilm 
Storage 

Video Terminals 
& Printers 
Linked to 
Computers 

Intelligent Copiers 

Voice Recognition 

Sales volume 

$100-249 
Million 

A 

37 

37 

37 

37 

37 

37 

37 

37 

37 

37 

B 

30 

5 

0 

10 

25 

0 

5 

10 

35 

37 10 

37 

81.1 

13.5 

0 

27.0 

67.6 

40.5 

0 

13.5 

27.0 

94.6 

27.0 

0 

$250-449 
Million 

A B 

12 ill 

12 

12 

12 

12 

12 12 

12 

12 

12 

12 

12 

12 

1 

5 

11 

12 

5 

0 

91.7 

16.7 

8.3 

58.3 

41.7 

100.0 

8. 3 

41.7 

91.7 

1 0 0 . . 0 

41,. 7 

0 

$500-749 
Million 

B 

33. 3 

0 

33. 3 

66.7 

0 

66.7 

0 

0 

100.0 

100.0 

0 

0 

A = Criterion Corporations Responding 
B = Number Using Equipment 
C = Percent Using 
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Sales Volume 

$ 7 5 0 - 9 9 9 

Million 
> $1 Billion j Aggregate 

A B C A B C A B C 

6 6 1 0 0 . 0 1 7 1 6 9 4 . 1 7 8 6 5 8 3 . 3 

6 4 6 6 . 7 1 7 1 2 7 0 . 6 7 8 2 3 2 9 . 5 

6 0 0 1 7 0 0 7 8 3 3 . 8 

6 6 1 0 0 . 0 1 7 1 4 8 2 . 4 7 8 4 1 5 2 . 6 

6 2 3 3 . 3 1 7 1 0 

00
 • 

00
 

L
O
 7 8 4 2 5 3 . 8 

6 3 5 0 . 0 1 7 1 5 8 8 . 2 7 8 4 9 6 2 . 8 

6 0 0 1 7 0 
I 

o ! 
j 

7 8 1 1 . 3 

6 3 5 0 . 0 1 7 3 1 7 . 6 j 
i 

7 8 1 6 2 0 . 5 

6 3 S 5 0 . 0 1 7 4 2 3 . 5 

i 

7 8 3 4 4 3 . 6 

6 6 1 0 0 . 0 1 7 1 7 1 0 0 . 0 7 8 7 6 9 7 . 4 

6 2 3 3 . 0 1 7 2 1 1 . 8 7 8 1 9 2 4 . 4 

6 0 0 1 7 1 5 . 9 7 8 1 1 . 3 
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With the exception of the six companies surveyed in 

the sales category between $500 and 749 million, there 

appears to be a partial trend toward increased utilization 

of certain technologies as sales volume increases. Word 

processing systems, optical character recognition, facsi-

mile, and video terminal and printers linked to a computer 

system are examples where a definite trend by sales volume 

is established. All other equipment investigated in this 

research showed no correlation between their use, or level 

of technological sohpistication, and sales volume. 

Additional Findings 

The target companies surveyed were questioned as to 

what they would consider the administrative information 

handling technologies that would make up the optimum office 

system. They were also asked to determine what individual 

or group would be responsible for managing the optimum office 

and the developing of strategies to enhance the operation 

on an on-going basis. They were also questioned as to what 

configuration they would consider to be the most appropriate 

in the modern technologically driven office environment. 

The writer has analyzed the data collected and shown in 

Tables XV beginning on page IS4 and XVI beginning on page 156 

and has chosen 50.0 percent as the cutoff point for selecting 

the technological tools and configuration of the optimum 

office. There was no clear majority in leadership selection 
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because of the number of choices available. Therefore, 

the category receiving the largest percent was chosen as 

optimum. In all categories where at least 50.0 percent 

(except leadership) of the respondents selected an item 

it became a factor in defining the characteristics of an 

optimum office system. 

Equipment Selected 

The optimum office system is based on aggregate re-

sponse data found in Table XV on page 155. (The optimum 

office as selected by industry types is shown in Table XVI 

beginning on page 156. Items receiving a 50.0 percent or 

more selection rate are shown in Table XII. 

TABLE XII 

OPTIMUM OFFICE EQUIPMENT 

Percent Selecting 
Equipment Equipment 

Stand Alone Word Processors 69.2 

Communicating Word Processors 84.6 

Facsimile 61.5 

Electronic Mail 85.9 

Electronic Files 71.8 

Computer-Output-Microfilm 79.5 

Central Microfilm Storage 55.1 

Video Terminals and Printers 
Linked to Computer Systems 97.4 
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Leadership 

The respondents selected the optimum office systems' 

management according to the results shown in Table XIII 

below. (See Table XVII, beginning on page 160 for a de-

tailed backup for the information summarized in Table XIII. 

TABLE XIII 

SELECTED LEADERSHIP 

Leadership Role Percent 

Data Processing Manager 15.4 

Word Processing Manager 2.6 

Technical/Administrative Group 33.3 

Information Resource Manager 44.9 

Other 3.8 

Based on the above data, it can be determined that the 

optimum office system would be managed by an Information 

Resource Manager. As a comparison, the current office 

system's management followed by respondent companies is 

shown in Table XVIII on page 162. 

Configuration 

The target companies responding to the survey chose 

the optimum office systems configuration according to the 

percents shown in Table XIV on page 15 3. (See Table XX 

on page 165 for a detailed breakdown of responses. 
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TABLE XIV 

SELECTED CONFIGURATION 

Type Configuartion Percent Selecting 

Independent Office Operations 25.6 

Interconnected (Integrated) 
Office Operations 70.5 

Other 3.9 

The configuration that would dominate in the optimum 

office would be the interconnected or integrated office 

operation. This makes the need for some understanding of 

telecommunications even more apparent for those who intend 

to be part of such an environment. 



154 

TABLE XV 

OPTIMUM OFFICE SYSTEMS BASED ON ANNUAL SALES 

Sales Volume 

Equipment Selected $ 1 0 0 - 2 4 9 
Mi Tin n n 

$25 
Mi 1 

'0-449 
1 i r>ri 

$5 
Mi 

00-7 
l l i c 

'49 
m 

A B C A B C A B C 

Stand alone Word 
Processors 37 26 70 . 3 12 10 83. 3 6 0 0 

Communicating Word 
Processors 37 27 73 . 0 12 12 1 0 0 . 0 6 6 1 0 0 . 0 

Optical Character 
Recognition 37 10 2 7 . 0 12 5 41. 7 6 0 0 

Optical Page Reader 37 7 18 . 9 12 6 5 0 . 0 6 3 50 . 0 

Facsimile 37 21 56 . 8 12 11 9 1 . 7 6 0 0 

Electronic Mail 37 30 81. 1 12 11 9 1 . 7 6 4 66 . 7 

Electronic Files 37 23 62 . 2 12 10 83. 3 6 3 5 0 . 0 

Computer Output 
Microfilm 37 25 67 . 6 12 12 100 . 0 6 6 100 . 0 

Central Microfilm 
Storage 37 10 2 7 . 0 12 12 100 . 0 6 4 6 6 . 7 

Video Terminals & 
Printers Linked 
to Computer 37 35 94 . 6 12 12 100 . 0 6 6 1 0 0 . 0 

Intelligent Copiers 37 10 27 . 0 12 8 6 6 . 7 6 2 33 . 3 

Communicating 
Microfilm Systems 37 3 8. 1 12 2 16 . 7 6 1 16 . 7 

Voice Recognition 37 5 13 . 5 12 2 16 . 7 6 0 0 

A = Criterion Corporations Responding 
B = Number Selecting Equipment 
C = Percent Selecting 
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$750-999 
Million 

> 1 Billion Aggregate 

A B C A B C A B C 

6 6 100.0 17 12 70.6 78 54 69.2 

6 5 83. 3 17 16 94.1 78 66 84.6 

6 3 50.0 17 12 70.6 78 30 38.5 

6 1 16.7 17 2 16.7 7 8 19 24.4 

6 6 100.0 17 10 58. 8 78 48 61.5 

6 6 100.0 17 16 94.1 78 67 85.9 

6 5 83. 3 17 15 88.2 78 56 71. 8 

6 4 66.7 17 15 88.2 78 62 79.5 

6 6 100.0 17 11 64.7 78 43 55.1 

6 6 100.0 17 17 100.0 78 76 97.5 

6 6 100.0 17 6 35.3 78 32 41.0 

6 1 16.7 17 5 29.4 78 12 15. 4 

6 1 16. 7 17 5 29.4 78 13 16.7 
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TABLE XVI 

OPTIMUM OFFICE SYSTEM BASED ON INDUSTRY TYPE AND SALES 
AGGREGATE $100 MILLION - > 1 BILLION 

Equipment Selected 

Industry Type 

Banking/ 
P i n a n n e 

B 

Chemicals 

B 

Consumer 
Products 

B 

Stand Alone Word 
Processors 

Communicating 
Word Processors 

Optical Character 
Recognition 

Optical Page Reader 

Facsimile 

Electronic Mail 

Electronic Files 

Computer Output 
Microfilm 

Central Microfilm 
Storage 

Video Terminals & 
Printers Linked 
to Computer 

Intelligent Copiers 

Communicating 
Microfilm Systems 

Voice Recognition 

75.0 

100.0 

100.0 

25.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

25.0 

25.0 

0 

2 

0 

1 

2 

2 

2 

2 1 

2 1 

100.0 

100.0 

0 

50.0 

100.0 

100.0 

100.0 

50.0 

50.0 

100.0 

100.0 

50.0 

0 

4 

4 

4 

4 

4 

4 

4 

2 

0 

1 

75.0 

50.0 

25.0 

0 

25.0 

75.0 

50.0 

25.0 

0 

100.0 

50.0 

0 

25.0 

A = Number Selecting 
B = Number Selecting Equipment 
C = Percent Selecting 
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Industry Type 

Electronics Energy Insurance Transpor-t :ation 

A B C A B C A B c A B C 

4 4 1 0 0 . 0 18 10 5 5 . 6 1 1 1 0 0 . 0 4 3 7 5 . 0 

4 4 1 0 0 . 0 18 17 9 4 . 4 1 1 1 0 0 . 0 4 3 7 5 . 0 

4 3 7 5 . 0 18 8 4 4 . 4 1 1 1 0 0 . 0 4 1 2 5 . 0 

4 1 2 5 . 0 18 3 1 6 . 7 1 0 0 4 2 5 0 . 0 

4 3 7 5 . 0 18 10 5 5 . 6 1 1 1 0 0 . 0 4 3 7 5 . 0 

4 4 1 0 0 . 0 18 16 8 8 . 9 1 0 0 4 3 7 5 . 0 

4 2 5 0 . 0 18 16 8 8 . 9 1 0 0 4 3 7 5 . 0 

4 1 2 5 . 0 18 15 83. 3 1 1 : 1 0 0 . 0 4 3 7 5 . 0 

4 0 0 18 14 77 . 8 1 1 
: 

;IOO.O 4 3 7 5 . 0 

4 4 1 0 0 . 0 18 18 1 0 0 . 0 1 1 1 0 0 . 0 4 4 100.0 

4 1 2 5 . 0 18 8 4 4 . 4 1 0 0 4 1 2 5 . 0 

4 2 5 0 . 0 18 3 1 6 . 7 1 0 0 4 1 2 5 . 0 

4 0 0 18 4 2 2 . 2 1 0 0 4 1 2 5 . 0 
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TABLE XVI—Continued 

Industry Type 

Computer 
& Softwa 

Svc 
ire 

Manufacturing Softdrink 
Retail 
Grovery 

A B C A B C A B C A B c 

1 1 1 0 0 . 0 36 26 7 2 . 2 1 1 0 1 0 0 

1 1 1 0 0 . 0 36 29 8 0 . 6 1 1 1 0 0 . 0 1 1 1 0 0 . 0 

1 1 1 0 0 . 0 36 11 3 0 . 6 1 0 0 1 0 0 

1 1 1 0 0 . 0 36 10 2 7 . 8 1 0 0 1 0 0 

1 1 1 0 0 . 0 36 22 

i—1 * 
rH

 1 1 1 0 0 . 0 1 0 0 

1 1 1 0 0 . 0 36 31 8 6 . 1 1 1 1 0 0 . 0 1 1 1 0 0 . 0 

1 1 1 0 0 . 0 36 26 7 2 . 2 1 0 0 1 0 0 

1 1 1 0 0 . 0 36 31 8 6 . 1 1 1 1 0 0 . 0 1 1 1 0 0 . 0 

1 1 1 0 0 . 0 36 16 4 4 . 4 1 1 1 0 0 . 0 0 0 

1 1 1 0 0 . 0 36 34 9 4 . 4 1 1 1 0 0 . 0 J. 1 1 0 0 . 0 

1 1 1 0 0 . 0 36 13 3 6 . 1 1 0 0 1 0 0 

1 1 1 0 0 . 0 36 3 8 . 3 1 0 0 1 0 0 

1 1 1 0 0 . 0 36 6 1 6 . 7 1 0 0 1 0 0 

A = Number Selecting 
B = Number Selecting Equipment 
C = Percent Selecting 
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TABLE XVI—Continued 

Industry Type 

Natural Resources Admin Svc Whole sale Baking 

A B c A B C 

1 0 0 1 1 100.0 

1 1 100.0 1 0 0 

1 0 0 1 0 0 

1 0 0 1 0 0 

1 0 0 1 1 100.0 

1 0 0 1 1 100.0 

1 0 0 1 0 0 

1 1 100.0 1 1 100.0 

1 1 100.0 1 1 100.0 

1 1 100.0 1 1 100.0 

1 0 0 1 1 100.0 

1 0 0 1 0 0 

1 0 0 1 0 0 
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OFFICE CONFIGURATIONS (CURRENT) 
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Configuration Used 

-P 
-P 
o 

User tn £ in CD Ui User 
Q) £ £ Q) £ 

Category •H T3 o 
CJ -H 

COO 
0 *H *H 

j-i a <D <D -P O -P * 
(D 0 ft O (d i—i u m (tf i—i u i—i 
& ft <D-H ̂  4-i n3 0 o u IH Cti Q) M-l 

O -P -P Q) o A O -P 
B (D am ft 0 £ TJ ft o -P O 
£ * H o O o\<> Eh H CD O o\<> Eh O d° EH 

Sales 
100-249 Million 37 27 73.0 2 5.4 8 21.6 
250-499 Million 12 8 66.7 2 16.7 2 16.7 
500-749 Million 6 5 83.3 - « 1 16.7 
750-999 Million 6 4 66.7 1 16.7 1 16.7 
> 1 Billion 17 13 76.5 3 17.6 1 5.9 

Aggregate 78 57 73.1 8 10.3 13 16.7 

Operation Type 
Single Site 7 6 85.7 - - 1 14.3 
Intra-State 4 2 50.0 1 25.0 1 25.0 
Inter-State 26 20 76.9 3 11.5 3 11.5 
International 41 29 70.7 4 9.8 8 19.5 

Aggregate 78 57 73.1 8 10.3 13 16.7 

Industry Type 
Banking/Finance 4 1 25.0 2 50.0 1 25.0 
Chemicals 2 2 100.0 - - — — 

Consumer Products 4 3 75.0 1 25.0 _ _ 

Electronics 4 - - 3 75.0 1 25.0 
Energy 18 11 61.1 1 5.6 6 33.3 
Insurance 1 1 100.0 - _ _ _ 

Transportation 4 3 75.0 - - 1 25.0 
Other 
Manufacturing 36 31 86.1 1 2.8 4 11.1 
Soft Drink 1 1 100.0 - - - — 

Retail Grocery 1 1 LOO. 0 - - - _ 

Natural Resources 1 1 100.0 - - _ 

Admin. Services 1 1 L00.0 - _ _ __ 
Computer Svc & 

Software 1 1 LOO. 0 - - - -

Aggregate 78 57 73.1 8 10.3 13 16.7 

operations. 



TABLE XX 

OFFICE CONFIGURATIONS (OPTIMUM) 
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User 
Categories 

Configuration Selected 
I 

•P 
-P O 

& a w CD W 
£ CD C £ CD £ 

•H TS 0 £ O 0 
£ -H 0 *H -H 

U £ CD CD -P O M-J -P * 
CD O ^ O fd i—i U i—i M p—j £ & CD -H H fd CD O M 4-i (d CD M-i rtf 
§ CO T i <4-1 CD 0 -P •P CD O -P r ! 0 -P P CD G ^ £ 0 £ 13 04 o +3 O £ H O O o\° EH H CD O o\o EH O dp EH 

37 12 32.4 23 62.2 2 5.4 
12 3 25.0 9 75.0 - -

6 - - 6 100.0 - -

6 1 16.7 5 83.3 - -

17 4 23.5 12 70.6 1 5.9 
78 20 25.6 55 70.5 3 3.9 

7 6 85.7 1 14.3 
4 1 25.0 3 75.0 - -

26 6 23.1 19 73.1 1 3.8 
41 13 31.7 27 65.9 1 2.4 
78 20 25.6 55 70.5 3 3.9 

4 4 100.0 
2 1 50.0 1 50.0 - -

4 1 25.0 2 50.0 1 25.0 
4 - - 4 100.0 - -

18 3 16.7 13 72.2 2 11.1 
1 - - 1 100.0 - -

4 1 25.0 3 75.0 - -

36 14 38.9 22 61.1 _ 

1 - - 1 100.0 - -

1 - - 1 100.0 - -

1 - - 1 100.0 - -

1 — - 1 100.0 - -

1 - - 1 100.0 
78 20 25.6 55 70.5 3 3.9 

Sales 

100-249 Million 
250-499 Million 
500-749 Million 
750-999 Million 
> 1 Billion 

Aggregate 

Operation Type 

Single Site 
Intra-State 
Inter-State 
International 

Aggregate 

Industry Type 

Banking/Finance 
Chemicals 
Consumer Product 
Electronics 
Energy 
Insurance 
Transportation 
Other 
Manufacturing 
Soft Drink 
Retail Grocery 
Natural Resource 
Admin Services 
Computer Svc & 

Software 
Aggregate 

*Note—Some combination of independent and interconnected office 
operations. 
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Comments From Respondents 

The following are comments submitted by respondents to 

the survey. 

The future trend in office technology will be exten-

sive and adds up to considerably more use of automated 

systems than are used today. 

The total electronic office is the trend in office 

technology. The trend will be toward continued advance-

ment in the field of electronic devices applied to office 

technology. 

Mass confusion will be the trend during the next five 

years or until office technology emerges as a combined data 

processing/word processing function with data administration 

as the main concern. 

The future trend in technology will be toward word 

processing primarily to eliminate the shortage problem of 

clerical personnel. 

Office technology will be toward distributed processing 

capabilities, remote data entry, telecommunications net-

working, word processing software enhancements and electronic 

mail. 

The present convergence of data processing and word 

processing will continue until all functions presently han-

dled by these two areas of responsibility will be almost 

totally merged into one responsibility. 
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Future trends will be to move toward comprehensive 

company data bases with on-line inquiry via video display 

units with hardcopy only when needed. Electronic mail will 

also play an important role. 

The future trend will be toward merging word and text 

processing into the electronic data processing/telecommuni-

cations area. 

There will be wider use of electronic mail for conven-

ience and more data terminals for report networks. 

The future trend will be full integration of word proc-

essing/data processing toward management information networks. 

There must be effective, standardized data communications, 

so that all information processing devices become compatible. 

Intelligent communicating copiers will replace conventional 

facsimile. The paperless office is probably a Utopian idea 

in our time and the greatest needs in the future office will 

be in human engineering. 

The future trend in office technology will be the inte-

grating of data processing/word processing systems which 

will allow for almost full office automation, such as, 

report generation, data base access, budget and sales analysis, 

electronic filing, document/records control, electronic mail 

and other office functions. 

The trend in office technology will include independent 

microprocessor based special purpose (dedicated terminal) 
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software running on general purpose computers. Changing 

software (eg. diskette) changes functions of that station 

in seconds. 

There will be extensive use of microprocessors for 

intelligent terminals with network-to-central computer 

systems. 

Total integration with communications, digital voice, 

electronic mail, data processing, management control, text 

editing, and programming will be the trend. 

There is opposition to automated office systems by some 

but sophisticated companies will set the trend for others 

to emulate. 

There has been a flood of new products but due to soft-

ware problems little integration of office systems has been 

accomplished. Trend has to be toward compatible software 

that is machine independent. 

Summary of Results 

Surveyed companies are all interested in becoming 

technologically sophisticated. This is apparent when an 

analysis is made of their current level of technology versus 

what they feel would be optimum. There seems to be a desire 

to change the status quo and if the equipment vendors make 

it economically feasible, ensure the integration approach 

is viable, and eliminate software/protocol problems by 
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adopting industry standards, the automated and integrated 

office system will be eagerly sought. 

It is almost a paradox to sense the respondent's eager-

ness for the optimum office yet only 41.0 percent of those 

responding to this research have a strategy for evaluating/ 

implementing integrated office systems. 

Survey results indicate that the optimum office system 

is one that is managed by an information resource manager. 

The optimum office system will interconnect or integrate 

all the offices and their equipment into a viable adminis-

trative information-handling network. The equipment to be 

integrated into the optimum office system will include both 

stand alone and communicating word processors, facsimile, 

electronic mail, electronic files, computer—output-microfilm, 

central microfilm storage, and video terminals and printers 

linked to a computer system. 

The data collected for this research did not fully sup-

port the total rejection of null hypotheses 1, 2 and 3. 



CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

Integrated office systems will greatly improve adminis-

trative information-handling in the office environment. It 

will have the capability to not only streamline routine 

office operations but this new technology will help expand 

the scope of managerial supervision as executives track 

events, projects, and results electronically through inter-

active desk-top computer terminals. Unfortunately, the 

ultimate integrated office system does not exist or at least 

not as a separate and bounded functional entity yet. 

The research findings indicated that the optimum office 

system will be made up of many technologies that until now 

have been considered separate functions. Current business 

machines will become potential candidates for interconnection 

to an intelligent network or an integrated office system. 

All the business machines or technologies within the office 

will effectively constitute a node in the company's network. 

In order to do this,software and protocol problems must be 

overcome. 

In discussions with respondents to this research, equip-

ment manufacturers, office system's marketing personnel, and 

170 
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users, there seems to be a recurrent theme. The human factor 

is a very large obstacle to office systems. Despite po-

tential productivity gains from integrated office systems, 

decisions to commit a company on the course toward this new 

technology has been slow and strategies for evaluating it are 

lacking according to this research. The human factor problem 

was pointed out to be the lack of experience of decision-

makers and planners in office systems or upper management's 

questioning of maturity the level of current products and 

services. Another human factor obstacle is the hesitancy 

or anxiety of office workers to technological change. This 

will be overcome with education, viable strategies for intro-

ducing the systems approach to the office, and ensuring 

equipment is compatible, highly intelligent, and easy to use. 

The marketing aspect of integrated office systems has 

been marginal according to findings from interviews with two 

manufacturers representatives, one regional sales manager 

directly involved in office systems, equipment manufacturers, 

the literature, and several managers in the criterion com-

panies . The marketing aspect has been hampered by a diversity 

rather than unified approach as to what the integrated office 

system is and what it is not. Manufacturers are trying to 

promote a new concept for the office while the user currently 

feels he has a good, working, relatively inexpensive non-

automated system already. The advantages of integrated 

office systems are not clearly defined to the user's 
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satisfaction yet. There will be opposition to the concept 

until the technologically sophisticated companies that stay 

on top of the state of the art in technology start actively 

using office systems, liking it, and showing significant 

results. According to Edward Greer of Computex, Incorporated, 

it is when such companies as Texas Instruments, Incorporated, 

Southwestern Bell Telephone Company, major banking insti-

tutions and large energy related firms show successes that 

the marketing foundation can be built upon as an impetus 

toward selling the concept to companies trying to emulate the 

successful leaders of industry. There will also be some oppo-

sition until marketing representatives change their primary 

attack away from secretarial and clerical inefficiencies to 

the approach that integrated office systems will allow mana-

gers and other professionals to do a better job. 

It has been shown in this research that users are in-

terested in better office systems but there seems to be an 

incongruity between their desire and what they actually are 

offered. Since the potential market is so enormous, the 

pace to accommodate user's desires will be accelerating with 

each passing day. Some businesses are not willing to wait 

for the vendors as was pointed out by Melody Johnson of the 

New York City research firm Quantum Sciences. 

The users are crying to the vendors for better office 
systems. . . . Users are implementing new systems to 
fit their future needs, without waiting for vendors 
to prepare total office packages . . . a company 
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attached some IBM equipment with some equipment 
made by Wang Laboratories to improve the perfor-
mance of the total office system.1 

Administrative handling technologies will create the 

integrated office system this research has investigated. It 

has been conceptualized and now potential users are waiting 

with great anticipation to see it become a reality. The 

gains in productivity that may be made possible by such sys-

tems are essential if the business world is going to do its 

share to limit inflation and improve the working environment. 

We can look forward to a great deal of change during the next 

ten years and those years look very promising to the office 

environment and for the managers and other professionals who 

are supported directly or indirectly by it. 

Over the coming decade, offices will install 
integrated well-designed and accessable systems that 
rely on the advanced telecommunications and data 
processing technologies that already exist. Office 
machines will begin with conceptual information and 
enter more into the decision-making process . . . 
electronic mail, electronic filing cabinets and in-
tegrated information research firms are not far off . . . 

By the end of the 1980s we can expect to have 
talking typewriters as a working partner that is 
integrated with the telephone, information storage, 
data processing and word processing systems. Not 
only will it be able to accept dictation, translating 
speech back and forth to a written format, but it will 
also be able to recognize and understand a wide 
variety of directions.2 

"̂ "Wayne L. Rhodes, Jr., "Information Processing Emerges 
from Integration," Infosystems, XXVI (November, 1979), 36. 

2 
Lawrence Seligman, "Putting the Pieces Together," 

ComputerworId, XIV (January, 1980), 48,50. 
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The basic technology already exists for these office 

enhancements to become a reality and in the case of elec-

tronic mail its use is already beginning to gain acceptance. 

Texas Instruments, Incorporated is one major company that 

uses it extensively and it is very reliable. The total 

integrated office system may not be very far off. It has 

been conceptualized and the technological tools are available 

today. It must now be defined so that those who make things 

happen in our society can make them, happen. 

Recommendations 

Those companies involved in the development of office 

systems are in an intensively competitive industry. They 

are presently addressing one or more aspects of office func-

tions but not as a total system's package. They must take 

the systems approach as well as make their products intelli-

gent so that their systems will not rely too heavily on the 

intelligence of the operators. The systems must have minimal 

operator intervention with maximum versatility. If a machine 

or technological concept is perceived as beyond the grasp of 

an individual he will reject it. He must be educated not to 

fear the system but view it as a means to enable him to be 

valuable as a contributor to the overall operation. It must 

be remembered also that the goal of an integrated office 

system is to make a better functional office for everyone 
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and provide management and other professionals good adminis-

trative support to do their jobs without unnecessary problems. 

Standards, which are now beginning to be established by 

concerned manufacturers, must be promoted industry wide so 

that equipment incompatibilities will not prevent the total 

integrated office system and network from happening. Communi-

cations protocol and software requirements of one manufac-

turer's equipment must be compatible with and among all other 

manufacturers. Those who are not compatible will be eliminated 

from the market as users begin to demand modular, expandable 

systems that are not bounded by a myriad of limitations. 

In essence the potential user of office technology 

should look at both today's needs and tomorrows. When 

selecting equipment or a particular system the company does 

not have to make any long-term commitments but when it does 

begin to get interest it should look for 

1. Compatibility with other equipment—either because 

of hardware or software or both is a key factory 

2. Modularity both in size and function is necessary; 

3. Tool for successful operations that have results 

indices documented; 

4. Equipment must be with today's technology and also 

with those being developed for tomorrow; 

5. Equipment should be capable of integration into a 

communication network. 
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In this research it was found that major corporations 

were not only ill-prepared or not planning for the future in 

office technology, but they are way behind in the use of 

current state of the art technology. Some did not under-

stand the concept of integrated office systems and did not 

appear anxious to change existing methods of operations. 

These companies need to get more involved in analyzing where 

they are in relation to the state of the art. A consultant 

or consulting firm specializing in office systems should be 

contracted with, or at a minimum, attendance by key personnel 

at one of the many national exhibits and seminars on office 

systems technology. 

Steps must be taken to establish a meaningful strategy 

for the evaluation/implementation of office systems in those 

companies which have not as yet done so. The necessary steps 

involved in the strategic planning for integrated office 

systems begins with an analysis of the company's business 

strategies and the operational office support required to aid 

those strategies. Critical issues in the strategy must be 

weighed and a determination made that problems can be cleared 

in order to allow the project to go forward. Critical issues 

must also be measured against management's information needs 

as far as content, accuracy, timeliness and form. Next, 

basic assumptions must be made about availability, price, 

performance of equipment, software and communications capa-

bilities. Then, match the expected information flows and 
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assumptions about technology with a list of potential appli-

cations. A consultant would be very valuable in setting up 

a viable strategy and the ultimate system architecture that 

is suitable for an individual company. 

Investigating administrative information handling tech-

nologies as a concept or building block toward making the inte-

grated office system a reality was rewarding. It is hoped 

that this research will provide a foundation for further 

research efforts into this dynamic area. It is recommended 

that those who perform subsequent research on integrated 

office systems be thoroughly aware of what the concept is 

before they begin. This researcher found that there were many 

people in key positions throughout the criterion companies 

who did not know the concept. Part of the investigative 

process will not only require the gathering of information 

but the giving of information as well. 



APPENDIX A 

Definition of Terms 

Acoustic Coupler. A device which converts recorded 
data signals for transmission over telephone lines. 

Administrative Information-Handling Technology. State 
of the art automated electronic devices used in office 
operations to process information in a timely manner. It 
includes such devices as word processors, facsimile units, 
dictation systems, micrographics and optical character 
readers. 

Batch. A collection of similar work which can be pro-
cessed at one operation. 

Baud. In telecommunications, a unit of signaling speed 
per unit of time. 

Buffer Storage. A device in which information ready for 
transfer is assembled and stored waiting for further pro-
cessing. 

Cartridge. A container of magnetic tape, usually asso-
ciated with word processors and magnetic tape/selectric 
typewriter (MT/ST) equipment. 

Cathode Ray Tube. A television-like picture tube used 
in visual display terminals. (also called video display 
unit VDU) 

Central Processing Unit (CPU). The controlling unit 
of a computer system, containing circuitry for logical deci-
sions and arithmetic calculations, and a fixed amount of 
main storage or memory. 

Common Carrier. Provides a public network for trans-
mitting data. For example the telephone company is a common 
carrier that provides telephone lines for data transmission. 

Communicating-Microfilm-System. Systems that can 
transmit microfilm data to each other by converting the 
microfilmed images into transmittable digital form at the 
sending end and then converting it back to microfilm images 
at the receiving end. 

178 
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Communicating Typewriter. A word processing typewriter 
which can send text to, and receive text from, another com-
municating typewriter or in exchange with a computer, over 
phone lines or via other telecommunications hook-ups. 

Computer Output Microfilm (COM). A method whereby data 
is processed by the computer system and recorded on magnetic 
tape for further processing on a microfilm system. 

Configuration. The layout and location of equipment 
associated with data processing and office system networks. 

Diskette. A circular recording medium providing fast 
random access when used in certain word processing systems 
and minicomputers. (Also called floppy disk) 

Downtime. Time when equipment is not in use due to a 
malfunction. 

Duplex. A method of operating a communication channel 
whereby both ends can send and receive simultaneously. More 
properly called "full duplex." 

Electronic Data Processing. In general, computer oper-
ations. Also referred to as EDP or DP. 

Electronic Mail. It is a system of communications 
whereby a human at one end sends a message to a human at the 
other end, some or all of which is handled electronically. 

Editing. The act of revising and correcting text or a 
manuscript prior to its production as a final document. 

Facsimile. The process of transmitting text and illus-
trative copy electronically over telephone lines. Documents 
scanned on a rotating drum at the sending site are recreated 
on a comparable drum at the receiving site. 

Handshake. The electronic process whereby communi-
cating units—transmitter and receiver—query one another 
to insure that each is ready for message transmission. 

Hard Copy. Written, typed, or printed matter: a 
document. 

Hardware. The machinery of which a system consists. 

Ink Jet. An imaging method in which characters are 
electronically "squirt printed" onto paper. 
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Integrated Office System. Various office electronic 
equipment which are co-located and remotely located and are 
electronically tied together as a system to automate infor-
mation handling. 

Intelligent Copier. Copier that is capable of copying 
and communicating to remote copiers. 

Leased Lines. Circuits or lines, that are leased from 
a communications service agency such as American Telephone 
and Telegraph (AT&T) for transmitting the organization's 
data between or among its functions or sites. 

Mainframe. Computer or data processing system. 

Memory. As used in data processing and word pro-
cessing, it is the electromagnetic components in which data 
are stored. 

Message Switching. The technique of receiving a mes-
sage, storing it until the proper outgoing line is available, 
and then retransmitting. 

Microfiche. A 4" x 6" card-like piece of film on which 
can be recorded 2 70 or more standard size computer pages of 
information. 

Microfilm. A storage media where data are recorded or 
photographed in a reduced size onto film. 

Microprocessor. Power of a computer on a very small 
silicon chip. 

Modem. A contraction for modulator-demodulator. A 
device which converts data into signals for telephone trans-
mission and then back again into machine readable forms. 

Network. Separate offices or company locations that 
are interconnected as members of the same communications 
line(s) and can communicate or transmit data back and forth. 

Office Technologies. Electronic equipment such as word 
processors, facsimile, optical recognition, electronic files, 
microfilm and voice recognition. 

Optical Character Recognition. Machine recognition of 
printed or written characters based on inputs from photo-
electric scanners. 

Peripheral Equipment. Accessory units which work in 
conjunction with a larger central unit component. 
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Photocomposition. A form of text production in which ̂  
each character is exposed photographically on light sensitive 
paper which is then developed to become a reproduction-
quality proof. 

Pilot Program. A new procedure running parallel with 
the current operating procedure. 

Private Wire. Wire used for communicating data that 
does not belong to the telephone company network. 

Protocol. A control function that established communi-
cations between two stations only when the integrity and 
correct sequence of data passing between the stations meets 
predetermined criterion. 

Response Time. The time a system takes to react to a 
given input. 

Simulation. Representing the functioning of one system 
or operation by another system. 

Software. Materials needed to control and operate the 
hardware of an automated system such as flow-charts, manuals 
and programs. 

Stand Alone. Self-contained and not connected to other 
systems or system components. 

Telecommunications. The transmission of voice or 
encoded data over telephone lines or direct wire. 

Terminal. Device capable of sending and/or receiving 
information over a communications channel. 

Thermographic Printer. A non-impact printer which cre-
ates images through heat impressions. 

Word Processing. The automation of document production 
and designed to cut the cost and time of the originate/ 
dictate, check/type/retype, sign/mail/distribute cycle of 
producing business documents. 
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Abbreviations 

CPU—Central Processing Unit 

CRT—Cathode Ray Tube 

DP—Data Processing 

EDP—Electronic Data Processing 

IBM—International Business Machines 

MT/ST—Magnetic Tape/Selectric Typewriter 

OCR—Optical Character Recognition 

VDU—Video Display Unit 

WP—Word Processing 



APPENDIX B 

(Sample Letter of Transmittal) 

Director of Information Processing 

(Company Name and Address) 

Dear Sir: 

I am doing research of the current levels and trends in 
office technologies in major Texas Corporations. As a 
major corporation, your approach to office automation and 
integration is of vital importance to this study. 

As you are well aware, increasing costs of office functions, 
especially in times of increasingly tight budgets, are prob-
lems shared by all organizations and often forces them to 
look to technology for the solution. By contrasting and 
comparing the industrial situation of office technologies 
among industry leaders, I will be able to provide information 
beneficial to the development of more efficient office oper-
ations. Thus, I would greatly appreciate it if you or one 
of your staff could fill out the attached questionnaire. 

This information will be used only in aggregate form and full 
confidentiality of any information you provide is guaranteed. 
I wish to thank you for your efforts and look forward to 
hearing from you soon. 

Sincerely, 

Bernard A. Nash 

encls: Questionnaire 
Reply Envelope 
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APPENDIX C 

QUESTIONNAIRE 

1. Total corporation sales last year (check one): 

( ) under $100 million ( ) $500 - 749 million 

( ) $100 - 249 million ( ) $750 - 999 million 

( ) $250 - 499 million ( ) over $1 billion 
dollars 

2. Operations (check one): 

( ) single location 

( ) intrastate operations 

( ) interstate 

( ) international 
(US & non-US 
operations) 

3. Industry (check most appropriate classifications): 

( ) banking/financial ( ) energy 

( ) chemicals ( ) insurance 

( ) consumer products ( ) transportation 

( ) electronics ( ) other (specify) 

4. Your area of responsibility/title 
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Which of the following technologies does your company 
use? (check all that apply) 

YES NO 

( ) ( ) word processors 
( ) ( ) optical character 

recognition 
( ) ( ) optical page 

reader 
( ) ( ) facsimile 
( ) ( ) electronic mail 
( ) ( ) computer-output-

microfilm 
( ) ( ) intelligent 

copiers 

other 

YES NO 

( ) ( ) telefiche 
( ) { ) photocomposition 

( ) ( ) central microfilm 
storage 

( ) ( ) printers/video 
display units 
(linked to 
central computer 
systems) 

( ) ( ) voice recognition 

If your company uses word processors, please answer the 
following: Approximately how many Word Processors does 
your company have? 

YES NO 

Are the WP's used as srand alone systems? ( ) ( ) 
Are the WP's clustered as central typing pools? ( ) ( ) 
Do your WP's have a communications option? ( ) ( ) 
If yes, do you utilize this function? ( ) ( ) 
Are your WP's connected to your computer 

system? ( ) ( ) 
If no, do you plan to connect them? ( ) ( ) 

If you could design the optimum office, please indicate 
what technologies you would utilize. (check all that 
apply) 

stand alone WP's 

communicating WP's 

optical character 
readers 

optical page readers 

voice recognition 

computer-output-
microfilm 

( ) telefiche 

( ) facsimile 

( ) intelligent copier 

( ) computer access with 
printers/video 
display units 

( ) electronic mail 



( ) electronic files 

other (please specify) 
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( ) central microfilm 
storage 

What configuration would you use? (check one) 

( ) independent office operations 

( ) interconnection of offices into a network 

( ) other (please specify) 

Configuration currently used 

Who would have the responsibility for this operation? 
(check one) 

( ) individual office managers ( ) technical/adminis-
trative group 

( ) data processing manager 

( ) word processing manager 

( ) information resources 
manager 

( ) other (please specify) 

8. What are the approximate savings to your company by the 
introduction of office automation? (or expected savings) 

percent cost reduction percent time saved 

9. Does your company have a strategy for evaluating and 
integrating new technologies into office operations? 

( ) YES ( ) NO 

If yes, what group or individual has this responsibility? 

(title) 



187 

10. What do you see as the future trend in office technology? 

Thank you. All information will be held in confidence, and 
an addressed envelope is attached. 

To receive the results of this survey, print the address 
information below: 

NAME Title 

Company Name 

Addre s s 

City State Zip Code 
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