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This reportreport is presented to fulfil a contract between the 

Department of Communications (Canadian Government) and the 

Centre for the Evaluation of Communication Information Tech-

nologies (University of Waterloo), the objective of which 

was  to gain insight into "what an office is and what it 

does'. In pursuit of the objective we have : 1) developed 

procedures and instrunents for measuring vork processes and 

communications; 	2) collected data from 4 organizations en- 

compassing over 150 individuals; 	3) presented preliminary 

findings based on these data; and 4) 	provided suggestions 

for future research on both the behavioural evaluation of 

office automation technology and the development of the 

technology itself. 

s.  

Research  

The study vas based on two principle assumptions. 	One 

was  that the major benefits of computer based communication- 

information  technologies  "Ind lie with their active use by 

management and senior staff as compared to clerical and sec-

retarial workers. Management salaries consume the major 

part of white collar payrolls, and savings that can be made 

here are potentially much greater than those which can occur 

at the levels of strictly routine work. On the other hand, 

the fact that management work is not well understood and 

typically is non routine is one of the reasons why technolo- 



gy has not yet found a home in most managers ,  offices. 	It . 

is far easier to provide a technological response to that 

vhich'is relatively easy to understand, and that is why such 

things as vord processing and text editing . hSve been devel-

oped far more completely than decision support systems or 

integrated automated offices. In the hope of providing fur-

ther impetus to the electronic support of managerial activi-

ties, we have focused our efforts on the study of managerial 

and senior staff vork, knowing full yell that this is a dif-

ficult and not yell understood area. 

The second assumption is that an office can be viewed as 

an organized collection of information processing centres. 

The activities can be divided into two parts; vork process-

ing, that which occurs at a given centre; and communication, 

the flow of work, data, information between each of the cen-

tres. Work processing indicates what is done by a person on 

his or her own. 	Communication provides the linkages which 

give structure to the organization. 	Without interaction 

among th vork processing roles it is difficult to conceive 

of organized activity. Thus, it is not surprising to find 

that the few studies which have documented several aspects 

of managerial work  ail  agree that managers spend 60 to 90 

percent of their  tue  communicating - talking, listening, 

and writing. 
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The report vil],  unfold as follows: First we examine the 

sample of firm s .  and individuals from which we obtained our 

data. This will be described in sufficient detail so that 

the reader can understand the context of our study and the 

extent to which the results might be extrapolated to other 

organizations. Ve next proceed to discuss the data collec-

tion procedures and instruments and the rationale which lies 

behind each. We also indicate how each fits into the total 

scheme of things. 

Following the descriptions of the instruments, we cover 

the findings that ve have made based on each one individual- 

ly. 	Furthermore, we critique the particular instrument and 

its application. 	We close with a summary of the findings, 

mentioning how they can be integrated into a more comprehen-

sible whole and how they might be interpreted in terms of 

their implications for computer  based communications infor-

mation technologies. The final paragraphs include sugges-

tions for revisions in the methodology used to collect the 

data on office activities. Additionally suggestions for oth-

er research which ought to be undertaken if we are to have 

an understanding of office activities adequate to the speci-

fication and provisioning of office automation technology 

are presented 

• 
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added to the report proper are a number of appendices. 

The first contains the two sets of instruments and instruc-

tions we used to conduct our field research. The first set 

vas used for the first three organizations; the second set 

vas used for the fourth. The second contains the coding 

schemes which were used to analyze the data collected on two 

of the foras.  While the foras  themselves were structured, 

some of the data collected were in a verbal form and had to 

be coded for computer processing. attached to this report 

there are four independent reports in complete  fora  which 

are to be distributed to the subject organizations. These 

four reports are proprietary and are not to to be distribut-

ed without the consent of both the company concerned and 

CECIT. 	They are included to provide DOC with an indication 

of how the data obtained might be analyzed in terms of the 

needs of an individual organization. From DDZ's standpoint 

there will be a considerable amount of duplication between 

the global report and the four individual reports. The 

reader should keep this in mind when perusing the individual 

reports. 

IHE 214MPL E 

The total sample vas coaprised of 163 individuals taken 

from four organizations. Of the 163, 148 completed all of 

the varions stages of data collection, 8 missed one, and 7 

• 



missed tvo or three. 	Most of the analyses include only the 

- 156 subjects vho participated in all (or all but one) as-

pects of the study. Of the 156, 109 were managers - they 

supervised one or more persons. The remaining 47 were staff 

at various levels in each cf the organizations. Secretaries 

accounted for approx.one fourth of these 

The first organization studied vas the financial services 

arm of a university. This unit is responsible for all of 

the accounting and financial control activities for all of 

the academic and non-academic departaents vithin the univer-

sity. Included, for example, are the monitoring of con-

tracts between the university and outsiders and the finan-

cial administration of research grants. Data vere collected 

from 37 persons; 36 of them provided input adequate for most 

analyses. Of these, 11 were managers. Two of the remainder 

were secretaries. The others were involved in keeping track 

of accounts in one form or another. Therefore the spectrum 

of activities covered vas rather narrov, with the emphasis 

being on accounting. 

Two organizations were then studied in parallel. One vas 

a manufacturer of styrofoam and other plastic products. The 

company size vas in the order of 250 employees of which 27 

managers, salesmen and staff were included in our data col- 

lection efforts. 	all but one provided  data  sufficiently 

complete for analysis. 	Of the remaining 26 subjects, 15 



or 

were 'tanagers and 11 vere clerical staff. 	This organiza- 

tion, though not particularly large, provided the coaplete 

spectrum of activities that one might find in any manufac-

turing enterprise. Included in the sample vere accountants, 

saleimen, engineers, plant foremen and senior administra-

tors. 

The other organization vas an insurance company. Most of 

the senior managers participated in our study, and in fact 

only 4 of the 29 persons who completed all of the forms were 

not managers. 	These 4 were clerical staff involved in data 

processing in one capacity or another. 	Although insurance 

coapanies do not include a complete spectrum of functional 

roles (e.g. there were no engineers or managers of manufac-

turing) a vide variety of sales and administrative functions 

were included. Furthermore, of all the organizations stud-

ied, none vas aore dependent on paper flow and the storage 

and retrieval of documents. If the 'benefits of office auto-

mation are likely to be substantial for any organization, 

surely insurance companies would have to be included anong 

the potential major beneficiaries. 

The last organization included in the sample vas also the 

largest. It was the Canadian subsidiary  of one of the larg-

est tire manufacturing companies in the world. Our focus 

was on senior management and 58 of the 65 usable returns 

were completed by managers. The other 7 were secretaries 



who were included to study the complementarity of their 

roles with those of the people they worked for. As  was  the 

case for the plastics company, virtually all aspects of man-

agement activities  were  included in the saaple. The size of 

the  organization, however, dictated that  we  only study a 

small proportion of the total nuaber of managers. Thus, our 

ability to examine networks of relationships vas diminished, 

since it  was  unlikely that ve included all members of any 

given network in our sample. We should also note, as we 

will mention later, the increase in the size of the sample 

from 30 to 60 created data collection and analysis problems 

far greater than ' the ratio of 2 to 1, when compared to the 

problems encountered with the other three organizations. 

The study of a very large conpany vas a real education in a 

number of respects. 



InuopoLoGy 

We first describe the development and evolution of the 

instruments and procedures in a general sense, after which 

we mention how each data collection approach was adminis-

tered. Ve then turn to a description of each instrument, 

discussing its intent, format and the like. 

Development and  Ivolution of Methodolom 

Everyone actively connected with CECIT during the spring 

and summer of 1980 (Conrath, Irving, McClean,  Batz, Thachen-

kary, Wills and Wright) participated in the early develop-

ment of instruments and procedures to be used in the field 

studies. The consensus of opinion was  that Bost people re-

ally don't know vhat they do at the level of detail ve re-

quired. People act and react at work usually without con-

sciously concerning themselves vith precisely what their 

actions are. Thus, ve would have to lead them through a 

step-vise procedure to get our subjects to the point where 

we could understand the specifics of their vork processing 

and communication activities. 

It vas also clear that because we intended to gather a 

large volume of data, ve would have to establish taxonomies 

for most dimensions so that ve could process the data by 

computer. There would be no other way to handle the returns 

from over 150 people. We also recognized, however, the dif- 
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ficulties of using taxonomies. 	First, there is the problem 

of ambiguity and cross coder reliability. We tried to mini-

mize this as auch as possible by providing clear definitions 

for each class. 

Second, if we created the classes before collecting any 

data there was alvays the risk of losing information because 

of having created boundaries vhich were not ideal for post 

data collection analysis. Since there were few adequate 

taxonomies in the literature, ve had to create our own. Con-

sequently, we were very concerned vith the problem of ensur-

ing that our a priori categories would be useful ex post. 

One solution to this problea is to develop taxonomies after 

data collection, relying on extensive input to be coded af-

ter the fact. But this too presents problems. It limits 

the amount of data which can be collected, especially if it 

has to be in verbal form. Secondly, it puts tremendous em-

phasis on the effort required to do the coding. 

Our approach was a labour intensive compromise of the two 

positions. We created a prini taxonomies for almost all of 

the dimensions of work processing and communication for 

which ve sought data. Ve also collected a large volume of 

data in verbal fora so that they could be coded or recoded 

after collection if need be. As  it turned out, we did a 

tremendous amount of coding of data after they had been col-

lected, an effort that:created difficulties in meeting ex-

isting deadlines. 

- 10- 
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The actual development of the instruments went through 

three phases. The first results were tested by means of a 

small pilot study. The intention vas to examine the accept-

ability of our instruments and procedures to the subjects 

and to see vhether or not ve could obtain all of the data 

which we sought. We did not process the data obtained other 

than to observe whether or not we could make sense of thea. 

The results of the pilot study led to several changes in the 

instruments vhich vere incorporated before we collected our 

saaple from the first three organizations. 

The phase two instruments were used for approximately 60 

percent of our samples, roughly 90 persons vho participated 

in our studies during the summer of 1980. In the process of 

this field research several suggestions vere made regarding 

how the instruments might be further enhanced to gain great-

er insight on the work and communication activities of our 

subjects. These changes were made before ve gathered data 

from the last  fin  m during the fall of 1980. The instruments 

used for both phase two and phase three are included in Ap-

pendices 1.1 and 1.2. The instructions for coding the data 

after the fact can e found in Appendices 2.1 and 2.2. 

kata Collection Eucedures 

Each of the data collection instruments  viii  be discussed 

in detail in the following sections, but they need to be 

identified here so that one can understand the procedures 

- 11 - 
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which were used to administer then. 	They are: 1) Office 

Services Questionnaire, 2) Task Record Fora 3) Zomaunica-

tions Diary, and 4) Detailed Task lnalysis. 

Ifter getting an initial indication of a willingness to 

participate by the president or senior administrative office 

of an organization, ve asked that someone be assigned as a 

liaison, a person through whom ve could make all of the nec-

essary arrangements to proceed with the study. In addition 

to expediting matters, the liaison also provided us vith 

data about the organization, such as the organization chart, 

and job descriptions (if they existed), and suggestions 

about how and when to administer our data collection instru-

ments to minimize the disruption of the normal office activ-

ities. 

The procedure for each organization started vith a ses-

sion vith senior management to describe vhat it vas that ve 

intended to do, why, what the time commitment on the part of 

the participants would be, and what the organization might 

get out of the study for its own purposes. 	These meetings 

were designed to accomplish two purposes. 	One  was to get 

cooperation from management, both because they would be par-

ticipants themselves and because ve wanted to be certain 

that they would ensure that their staff members vha were se-

lected as subjects cooperated as well. If they did not know 

exactly what was going to transpire, experience has shown us 

t.  

• 
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that data reliability suffers substantially. 	Peaple would 

participate only on an as need to basis. 

The other reason for the meetings vas for rumour control. 

In the past we have had several bad experiences when only 

one or two persons within an organization knew about an im-

pending field study. Others would hear about the study, but 

would not know vhom to ask for further details. As a conse-

quence, rumours would start, sometimes with disastrous re-

sults. '  When a number of senior managers know what to ex- 

pect, information is dispersed quickly, and too many people 

know the facts for rumours to get out of hand to the detri-

ment of field research. 

L ,  

• 

The actual collection of data began vith group sessions 

of ten to twenty persons, depending upon the facilities 

available. 	Each session began with an explanation of the 

study: 	who ve were, vhat we intended to do, why, what each 

subject would be expected to do over the next fey weeks, how 

we would protect the confidentiality of responses, and how 

the data mould be used both for the company and for the De-

partment of Communications. This usually took about 15 to 

20 minutes. 

We then administered the Office Services Questionnaire,

•using overhead transparencies, to explain  boy  to complete 

the form. 	This fora required about twenty minutes, on the 

average, to complete. 	Immediately following this, during 

- 13- 



the same group session, we asked each person to complete the 

Task Record Form - a description of one's job in one's ovn 

words, subject to the constraints of the requirements of the 

form. 	This vas not easy for many of our subjects, as they 

had not thought about their jobs in this fashion. 	Because 

of this, ve not only explained what we wanted using overhead 

transparencies but we also had samples which ve distributed. 

In addition, we circulated among the participants, helping 

them coaplete the forms as best we could. For this reason 

we had two or three members of CECIT staff at each group 

session, and ve never had more than 20 subjects at any one 

session. 

Prior to the end of the group session, we explained the 

Communications Diary which each person vas asked to keep for 

a period of one week. 	In addition to the explanation, we gi, 
gave everyone a set of instructions and a sample diary which 

they could use as a reference once they began to fill in 

their ovn diaries. 

The Communications Diaries were kept by everyone in the 

sample for the same one week period. This was usually the 

week following the last group session. The procedure vas to 

band out a new set of diary sheets each morning, c011ecting 

the completed ones each evening. This would prevent sub-

jectS from filling in copies of previous sheets, and more 

iaportantly, it permitted us the opportunity to examine the 

- 14 - 
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sheets each evening to see if there vere any inconsistencies 

or incomplete entries that should be corrected. 	Those that 

vere found were brought to the attention of the person who 

completed the form. This also provided the means for in-

structing the participants on the proper way tn complete the 

diaries. 

In addition to the checks made each evening, we had some-

one on premises during the entire veek to respond to enqui-

ries about hov to record a particular inter- action. The 

'ember of CECIT's staff vas assigned a desk and a telephone 

number for the week. The location of the desk and the tele-

phone number were made known to all participants during the 

group sessions, and the latter vas listed on e .ach set of di-

ary instructions. 

Following the completion of the Communications Diary, 

each person vas interviewed about the details of soie of his 

or her tasks. This interview usually lasted between an hour 

and an hour and a half, and vas the last thing our subjects 

had to do in the vay of providing us data. 

Office Zerv_ices Questionnaile 

The Questionnaire vas designed to obtain people's percep-

tions of their use (volume and frequency) of various office 

support systeas. In addition ve asked some questions about 

how one made use of the service and the extent to which one 

- 15 - 



experienced difficulties with it. 	While  most  of the servi- 

ces mentioned were technological (e.g., the telephone, copi-

er, computer terminal, remote facsimile....), we  also in-

cluded the secretary, typist and internal mail. 

The primary reason for the questionnaire vas to determine 

the office support services that were perceived to be used 

and the level of satisfaction with them. The completion of 

the questionnaire also provided a Rechanism by which  we 

 could explain the kinds of things that we would be interest-

ed in during the study. No matter how detailed one makes an 

introduction to a study, actual participation usually proves 

to be far more informative to the subjects. 

The questions included on the questionnaire are rather 

straightforward, and thus would not appear to require addi-

tional explanation (see Appendices  1 .1 and 1.2). The data 

obtained were entered into the computer directly from the 

questionnaire without having to be further coded. The pro-

cessing vas intended to give essentially a summary of indi-

vidual responses for each of the organizations studied. 

Several changes vere made in the questionnaire before it 

vas  administered to the fourth organization. We identified 

the typewriter as a support system separate from the typist. 

All  of the other changes were essentially of a cosmetic na-

ture, undertaken to make the form easier to complete. They 

involved the rewording of certain questions and/or their 

reoràering. Nothing  of substance was changed. 

-16- 
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lask tecord  rorm 

j,. 

Everyone vas asked to think about his/her job in terns of 

the tasks that had to be completed to carry out the job. à 

task vas defined as an element of vork which could be seen 

as something complete by itself, 	which had an identifiable 

beginning and end and a recognized output. 	We noted that 

most people would identify anywhere from 5 to 25 tasks that 

basically defined their job, and we provided a mock-up of a 

coapleted form to give our participants a picture of what it 

vas that ve wanted. The information we required vas a brief 

verbal description of the task, who or vhat initiated it, 

what the results of its accomplishment were and to vhom or 

where the results went. In addition, ve asked for an esti-

mate of the frequency vith vhich it was undertaken, how such 

time one spent doing it for each occurrence, and the per-

ceived relative importance of the task. 

The initial purpose of the Task Record Form vas to obtain 

a description of one's job sufficient for a later interview, 

at vhich time the details of some of the more important 

tasks Vould be obtained. For this reason we asked people to 

describe what they did in their ovn words, rather than try-

ing to constrain them by providing a set of precoded classes 

vithin which they had to fit their work. We also intended 

to use the data to establish a profile of activities, by 

task type, which occurred in each organization, noting the 

- 17- 
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relative amount of time spent on each along with its rela- 

tive perceived importance. 

Is one can see from the foras  used, the emphasis vas on 

the input/output aspects of the tasks. 	We had hoped to use 

the data obtained to determine vork flow, 	but problems in 

the consistency of descriptions made this virtually impossi-

ble. The output of one task which  vas the input of the sec-

ond task, was often described in two completely different 

vays. Thus, the linkages were often unidentifiable. 

On the other hand, the Task Records provided us with our 

only relatively complete picture of the total activity un-

dertaken by the people in our sample population. Hence, ve 

were motivated to establish coding schemes ex post to create 

a data base for further analysis, especially one that could 

reflect differences across hierarchical levels and function-

al departments. This vas done, and the taxonomies and the 

instructions for their use can be found in Ippendices 2.1 

and 2.2. 

The major change in the fora between its use for the 

first three organizations and the fourth concerned the cre-

ation of a clear distinction between the conditions which 

initiate a task and the source of these conditions. It vas 

this confusion which vas partially responsible for the dif-

ficultY in identifying sources uniquely.  The  earlier ver-

sion asked for a single response to question of what or who 

• ) 
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initiates the task. Thus, it vas often difficult to disen- 

tangle the source from the triggering event itself. 

Comeneatigas nary. 

We have had considerable experience with the use of com-

munication diaries for collecting data about interpersonal 

communication. 	Hence ve had a good idea about'the kinds of 

data which would be feasible to obtain. 	Since we vere in- 

terested in developing communication networks we needed to 

be able to identify the "other party" to each interaction 

and vho initiated it. To determine the support technology 

used ve asked for the mode employed for the communication 

event, and if failures to get through occurred, how tney 

were handled. We also asked for an estimate of the elapsed 

time of the interaction, a departure from previous experi-

ences where ve had used a set of precoded time intervals. 

Finally, ve asked if an intermediary was involved, such as 

someone transferring a telephone call or dropping off a 

written message on one's desk. 

One purpose of using the Communications Diary vas to ex- 

amine the actual communication network used within an organ-

ization to determine its functioning structure. For this 

purpose, ve planned to use the Bypergraph Structural ànaly-

sis technique developed by McClean and Conrath. 

- 19 - 
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Another goal vas to examine the communication failures to 

the extent that they would be recorded, to see hov they vere 

handled. This is one area in vhich existing technology 

might be of considerable assistance. A third reason for us-

ing the fors as designed vas to get an estimate of the 

amount of tine spent communicating, knowing that ve would 

only obtain a lover bound, both because of failure to record 

and because of people's tendency to underestimate of the 

elapsed time of most events. 

The only coding of the data vas that vhich vas required 

to identify the other party or parties to the interaction. 

Since all intra-organizational comannicators vere to be 

identified uniquely, this involved a significant amount of 

time. Other of the data on the Diary vere capable of being 

entered directly into a computer file. 

The Communications Diary also underwent a change after 

its use for the first three organizations. As one can see 

by comparing the Diaries in Appendices 1.1 and 1.2, ve drop-

ped the question regarding intermediaries, and asked for ad-

ditional data about three cther subjects. One vas •the loca-

tion of the tvo or more parties to the interaction. This 

was in response to earlier vork on the relationship between 

physical inter-personal distances and node use. à second 

source of additional  data vas the question on the volume of 

paper involved in the non-aural foras of communiation. Pre- 

-20 - 
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viously we could determine the frequency and the elapsed 

time, but not the volume per se. The third addition vas the 

task involved in the interation. Prior to distributing the 

diaries, we wrote in the four most frequently performed 

tasks for each individual (obviously these were unique to 

each individual). We then asked then to check off those 

that were involved in a particular communication. 

The changes were made both because we felt that the addi-

tional data would be valuable, and to determine vhether or 

not it was feasible to obtain this additional information. 

petailed Task Analysis 

This fora was developed to get at the details of what one 

does on the job, in contrast to the generalities obtained 

from the Task Record Form. Here we have the capability to 

take a task and break it down into a number of specific op-

erations, each of vhich begins with some initiating event 

and concludes with an identifiable output. Questions were 

asked not only about the communication aspects of one's 

work, but about the vork processing activities and the sup-

port systems or aids which vere used as well. Data were 

also gathered on the location where the activity took place 

and on whether or not it vas scheduled, and if so by whom. 

The intention of this form was to learn enough about cer-

tain aspects of one's job to be able to determine their po-

tential for the use of technological support 'systems. Be- 
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cause we knew that such information would  nt  be easy to 

obtain, ve devised the fora for use by an interviewer rather 

than the interviewee. A member of CBCIT's staff vould meet 

with an individual, already having reviewed that person's 

Task Record Fora and job description (if one existed), with 

the intention of getting detailed data about the tasks that 

the interviewee felt vere most important. 

Because of the wealth of data involved, 	we created pre 

coded classes for all of the relevant dimensions except for 

the nature and source of inputs and outputs. This vas done 

to speed up the interview process, and also enhance the con-

version of the interview data into a format vhich could be 

processed by computer. It is not appropriate at this time 

to diseuss all the difficulties encountered while attempting 

to convert the data frem the Detailed Task knalysis inter-

view sheet to a computer processible format, but needless to 

say, they were substantial. Most of the problems which we 

identified vith a mini taxonomies and ex post taxonomies 

arose. Coding has still not been completed, and the pro-

files obtained from the interviews will probably not be 

available for several veeks. Nevertheless, vhatever the va-

lidity of the data that have been coded, the interviews did 

provide excellent insight into the activities of each organ-

ization. This clearly affected the content of the reports 

prepared for each organization and enhanced our ability to 

provide them vith relevant advice. Ill will receive adden- 

- 22 - 
• 



dums to the reports as soon as the analysis of the coded de-

tailed task data is complete. 

ZUMMANY FINDINGS 

Only the findings relevant to the entire sample  vil],  be 

discussed here, although they say include comparisons across 

the four organizations studied. Results which are unique to 

a given organization can be found in the individual reports 

prepared for each. 

This summary is organized according to the instrument 

used for data collection. 	The final integration of these 

remarks can be found in the concluding section. 	The data 

themselves are contained in Appendices, each arranged ac-

cording to the organization from which the data were ob-

tained: .1 refers to the financial services unit, .2 to the 

manufacturer of plastic products, .3 to the insurance compa-

ny, and •4  to the tire manufacturer. 

Office Services guestiotmaire. 

A total of 155 persons from the four organizations com-

pleted the questionnaire (see Appendices 3.1, 3.2, 3.3 and 

3.4). 	The analysis of their perceptions will be done ac- 

cording to four different groupings. 	First we  vil], look at 

the access one lias  to the various support services and the 

constraints which are perceived to exist for each, including 
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its location. Second,  we will  examine the usage patterns in 

terms of frequency and volume. Third, we will note the dif-

ficulties users have with particular services. Finally, we 

will comment on how our respondents, especially the manag-

ers, used specific services, such as typists and the tele-

phone. 

Looking at mess one finds certain services which are 

universally available. All but two persons claimed they had 

access to a copier, and all but one to a telephone. Fur-

thermore, only 15 did not have access to a typist, and of 

these all but one or two vere typists themselves or were in-

volved in data processing, working directly on computer ter-

minal. At the other extreme is remote facsimile and Telex/ 

Tn. Three of the organizations had remote facsimile units, 

and yet only 31 of the 123 persons responding indicated that 

they had access to them. Of the 88 respondents who worked 

for organizations that had Telex units, only Si  perceived 

they had access to thea. Perceived access to computer  ter-

minais  fell in between these extremes. 

A major factor affecting perceived access vas the loca-

tion of the service. For the vast majority Df the people, 

both the facsimile device and the Telex terminal vere locat-

ed on another floor of the same building or in another 

building. 	Thus, many vere not even aware of the existence 

of these two services. 	Granted, a lack of need also con- 



tributed to the lack of awareness since in both cases alter-

natives existed (mail, telephone, etc..). Hence, the need 

vas not likely to be acute. 

In contrast, only 5 of 140 persons did not have access to 

a typist located on the same floor. The ratio vas 23 of 152 

for a copy machine and 14 of 84 for a computer terminal. 

Convenience would appear to be a factor in perceived access, 

and where one locates a service is definitely going to af-

fect the rate of its usage. This is consistent with the 

large body of data describing the relationship between dis-

tance and both the rate of and the mode used for communica-

tion. The greater the physical distance, the lover  is the 

likelihood of face to face communication between any two 

persons and the greater is the use of the telephone. 

Another factor affecting access are the limits put on the 

use of a particular service. Interestingly, the proportion 

of the respondents vho indicated limits to the use of the 

telephone, a copier and a typist were about the same, be- 

tween 30 and 35 percent. 	The nature of the limits were 

cpmewhat different, however. 	For the telephone, 20 percent 

claimed a dollar limit and 10 percent a time limit. For the 

copier the same proportion indicated a dollar limit, but 15 

percent stated there vas a quantity limit. 	For the use of 

typists, the constraint vas one of time. 	Time vas also the 

major factor limiting the use of computer terminals, as al- 

-25 - 

• 



_most half of those vho indicated access to a terminal 

claimed this as a constraint. 

Of course the major impact of limits should be on lisâle 

but there is little in our data to suggest that this is the 

case. Maybe our respondents vere just reciting company pol-

icy and/or they had guilty consciences. Copiers were used 

several times a week by 96 percent of our subjects, and 62 

percent claimed use at least several times a day. The rates 

were almost as high for the use of typists, 88 and 57 per- 

cent respectively. Only for the computer terminal do we see 
. 	. 	. 	. 	. 	. 	. 	_ 

a inch  lower rate of utilization of those who have access to 

one, and that undoubtedly reflects the nature of their tasks 

more than anything else. However, it also reflects, in cer-
.... 

tain instances, the difficulty of getting access to the com - 

 puter itself. 

The volume per use of a service is directly related to 

the frequency of use. The typical use of a typist or a cop-

ier  involves 2 to 4 pages of material; whereas people using 

a computer terminal note that one page of material is the 

most common case. If one were to take the frequency of uti-

lization tines the typical volume, one could get a rough 

measure of the total usage of each of the given support ser-

vices that are involved in vritten matter. The copier 

clearly heads the list. 



As a basis of comparison vith the Diary data to be dis- 

cussed later, 	ve should note the perceived frequency of 

face-to-face and telephone conversations. 	Over 78 percent 

of the people claim that they use the telephone on the aver- 

age at least ten times a day, and another 20 percent use it 

betveen 3 and 10 times a day. 	This is even higher than the 

frequency of face-to-face interaction: 	66 percent claim at 

least 10 per day, vhile another 25 percent checked 3 to la a 

day, on the average. These results are interesting in light 

of the Diary data which indicate that face-to-face communi-

cation vas far more common for all four organizations, and 

in only one case vas the use of the telephone even close. 

Either people overestimated their use of telephone, and/or 

they failed to record actual uses on the Diary. 

Turning to perceived . levels of difficult/ vith the use of 

an office service or communication system, 	face-to-face 

meetings led the list. 	Only 23 percent claimed little dif- 

ficulty (0 to 5 percent of the time), vhile 29 percent indi-

cated that they had problems more than 15 percent of the 

time. 

If one were to rank order the more common suppprt servi-

ces according to the proportion of time one experiences dif-

ficulties in their use, the computer terminal would head the 

list (24 percent claiming problems more than 15 percent of 

the, time). The problem here is the difficulty of getting on 
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the computer and computer down time, though several men-

tioned their complaints concerned the quality of the data. 

One of the difficulties with computer based services is that 

the computer system is blamed for aany things which are  bu-

man error. 

The telephone system and the external mail service vere 

next in line in terms of the perceived level of experienced 

difficulties. In each case about 15 percent of the respon-

dents suggested that there were significant probleas (diffi-

culties arose over 15 percent of the time). The nature of 

the problems, however, vere quite different. !lost com-

plaints about the use of the telephone concerned the diffi-

culty of getting the person called on the line. As often as 

not the line  vas  busy or the person was not there. 

The federal mail system was also cited. 	It vas accused 

of being not only slow but too unpredictable in terms of the 

date of delivery. 

There are computer based solutions to both the telephone 

and the mail delivery problems, but before one rushes off tO 

implement them, please note the level of perceived difficul-

ties with the computer. If office automation is going to 

solve problems and not just relabel them, issues of computer 

capacity and quality of input are going to have to be re-

solved first. The latter is a particularly thorny problem 

since its resolution is generally outside the realm of tech- 
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nology. However, the improvements in optical character rec-

ognition technologies may soon reduce this problem. 

We conclude our comments on the perceived levels of dif-

ficulties with various services by noting that the uses of 

copiers, internal mail systems and typists seem to be rela-

tively satisfactory. This is notwithstanding the fact that 

90 percent of the people proofread typists ,  output and find 

it satisfactory less than 60 percent of the time, and that 

over 35 - percent of the respondents indicated they check the 

output of the copier and some of them vere not satisfied 

with the results either. What has happened is that people 

have come to expect a certain quality level for a given ser-

vice, and if that is met, they are satisfied. This is a big 

hurdle for computer based technology, for many people expect 

the computer to be perfect, often even when the input is 

not. A greater appreciation of what the computer can and 

can not do is essential before the results of its vide 

spread use are going io be perceived as satisfactory. 

We close our discussion of the Questionnaire results with 

some comments on /us how certain services are used. First, 

the use of intermediaries, such as secretaries or service 

operators, to handle a particular service varies greatly ac-

cording to the organization and the hierarchical position of 

the person wanting the service. We found everything from 

,do it yourself ,  organizations to those who make heavy use 
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of service professionals. 	Our first thought vas that this 

would reflect the size of the organization, but this vas not 

the case. lpparently organizational policy is the ruling 

factor, though seldom *vas anyone able to state why a given 

policy existed. The tradeoff seemed to be between highly 

accessible services (the  'do  it yourself@ philosophy) and 

more limited and often sophisticated services run by @pro-

fessionals'. 

Two other findings surprised us somewhat. 	One vas the 

fact that the vast majority of our respondents gave their 

typists hand written drafts of material to be typed. Little 

use was made of dictation, the dictaphone and other similar 

terhnologies. 	Also, very few composed rough drafts on the 

typewriter. 	Since both typing and speaking are  such  more 

rapid than vriting a draft by hand, increases in the effi-

ciency of the preparation of written material could certain-

ly be forthcoming. 

The other surprise vas that almost half of the people 

noted that they had their incoming phone calls intercepted 

by a secretary or receptionist at least sone of the time. 

The telephone ring vas often viewed as an undesirable inter-

ruption, and what one wanted was an intelligent telephone 

answering device which could determine whether or not the 

person should pick up his or her line. Soie computer based 

telephone systems can provide this service within a given 

PBX. This should be of interest to some managers. 
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:ask Leçord 7.2rft 

The data obtained from the Task Record Foras  will be dis-

cussed in the following sequence. First, ve will note the 

distribution of tasks, according to the categories ve have 

developed, for each of the four organizations. We then look 

at the classes of input sources and output destinations to 

obtain a rough image of work flow in terms of intra-depart-

mental, intra-organizational and external linkages. We con-

clude by returning to the distributions of tasks, but this 

tue  looking at their relationships vith hierarchical level 

and functional department. 

Tables 1.1 through 1.4 contain distributions  of tasks for 

the subject organizations according to the frequency the 

task type  vas  mentioned, the total elapsed  tue  involved in 

each of the tasks in man days per year, and the perceived 

rank order of importance. Table 1.5 lists the taxonomy of 

tasks used throughout  ont analyses. 

To get some idea of the validity of the task data, we 

calculated the number of man days per respondent which were 

accounted for by the tasks listed in the task record foras. 

 Presumably the higher the number of vork days per year for 

which ve have data, the more complete is our picture of the 

activity which takes place within a given organization. The 

financial services personnel (Table 1.1) accounted for 146.8 

days of their  tue per year, on the average. The figure for 
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TASK 	= 

1 	= 	11.00  
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= 	274.43 
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75.00 
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2 	E = 15.00  
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F = 	5.00 
6 - T 	4.00  
7 - 1 = 13.00 
6 -S  =  10.00  
9 - A = 	7.00 

10 	P =  18.00  
111 	G = 	31,00 
12 	= 	2.00 
13 ..•• M = 	4.00 

= T IME 

= NO. 

= 	972.14  
= 	597.71 
= 	491.43 
= 	909.71 
= 	207.43 

61.71 
= 	378.86 
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re 	170.29 
= 	514.00 
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= RANK 
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- 9.6=  3 3 4 3 0 I = 
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• = = hANK 
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TASK TAXC1CMY (see definitions) 

P - PlaLning, Budjeting, - Analyzing (Future Ori.Inted). 

D - Deciding, Authori2ing, Approvinj (Action Oriented). 

E - Evaluating, Auditinj, Controlling, Co-Ordinating, Monitoring, 

Reviewing (not concerne(1 with people) 

H - 3uman Relating, Supervising, Appraising performance, Staffing, 

Motivating (Fecule Criented). 

M - Interactive Formai Meetings 

- Informing, Reporting (one-way flow) 

A - Advising, Counselling, Assistinj, Recommending, Problem Solvinj 

Instructing, Acting as a liason (two-way flow) 

• - Selling, Convincing, Persuadinj, Advertising (chanje orieated). 

G :;eaeral Administration, Paperwork, (Managerial level). 

F 	Completing Foras, Filinj, Recording, loggin• (Algorithm Lriente 

T - Typing, Transcribing, Copying, Writing (goinj from one  meal" t 

. noter). 

B - Bookkeeping, Accounting,"Calculating, Inventoryinj, 

Invoicinj (number crunchinj at clerical level). 

0 = Orders, Reguests, Invoices, Bills 

Q 	Arranging/Schedulini of meetings, appointments, 

Handliaj telephone calls, Distributinj mail 

(secretarial tasks). 

• 2 - Zero (don't know). 

Table 1.5 
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the plastics manufacturer vas 192.3; it was 174.6 for the 

insurance company and the personnel of the tire manufacturer 

accounted for 205.3 days per year of their time, on the av- 

erage. 	These figures ccmpare with 225 to 240 wOrking dàys 

per year for most salaried eaployees. 

The first thing one notices when comparing the four ta-

bles is the disparity across the organizations. One should 

not be surprised to find that bookkeeping/ accounting is the 

primary task for the financial services organization. What 

is surprising is the variation in emphasis on human rela- 

tions/motivating/supervising tasks. 	For the small manufac- 

turer it ranks number one, 	and this has been substantiated 

by previous field research in the same company. 	For other 

organizations, human relations tasks rank second to fourth 

in importance, depending upon the measure one uses. 

The emphasis on planning/analyzing and decisian maxing/ 

approving tasks also varies, but part of this variation re-

flects some ambiguity in the definitions of the two tasks. 

At times it vas difficult to determine whether a task fitted 

into one or the other (e.g., policy making) and thus one 

might wish to regard the sum of the two as a more relevant 

class. If so, the combination ranks number one for all but 

the financial services unit, and the latter had the highest 

proportion of non-managerial subjects. 
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The major conclusion that one can draw from the distribu-

tion of tasks is that those which are the most difficult to 

programmable, are at or near the top of the list for most 

managers. This vil],  be even more obvious vhen ve look at 

the breakdovn by hierarchical level. Wumber one in terms of 

man days is human relation type tasks. Office automation is 

not likely to be of assistance here, and, in fact, the fear 

is that the reverse might take place. Time saved in routine 

tasks will need to be spent on human relations ta overcome 

the depersonalization which often takes place with increased 

use of computer based technology. 

There is little doubt that the computer has a role to 

play in planning, decision making and evaluating the prog-

ress of an organization, but this is the realm of decision 

support systems, which is still an art. What our results do 

point out is that without the integration of decision sup-

port software and hardware, office automation may have lit-

tle to offer the manager. This point has to be emphasized 

for it is on the more complex tasks that the manager's time 

is spent. The technology to come has to support these ef-

fectively and with ease if it is manager. 

Table 2 provides some insight on sources  af imut and 

r 

• 

destinations of gutput. For the purposes of analysis, we 

have placed the sources and destinations into four catego-

ries: one's self or readily available files; intra-depart- 
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ment; intra-organization but external to one's department; 

and external to the organization. A fifth category was cre-

ated for the tire coapany because of its use of a Committee 

made up of all senior managers. This ve have called the ex-

ecutive group. 

One of the striking things about the patterns of sources 

an à destinations is their similarity across the first three 

organizations. If one include the executive group as intra-

departmental for all of the departments, the pattern for the 

fourth group is siailar as yell. The bulk of inputs and 

outputs are divided evenly between intra-departmental and 

external to the department but intra-organizational. The 

proportion which crosses organizational boundaries remains 

rather small; in the four cases it ranged from 13.6 to 16.7 

percent. Relating to oneself is of equal or greater impor-

tance. 

There are two conclusions that one can dray from this 

consistent pattern of work flow. One is that any system for 

• expediting work flow would have to exist company wide if it 

were to achieve significant benefit. A company could reorg-

anize to increase the within departmental work flow relative 

to that which crosses departmental lines, but as long as 

most organizations maintain a functional structure (each of 

the ones studied did), this  viii have to be accommodated by 

the new computer based communication-information systems. 
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TABLE  2 

INPUT SOURCE AND OUTPUT DESTINATION 

Organizations 

.1 	.2 	.3 

it 

Source/Destination 

Self-Files 

Intra-Dept. 

Intra-Org. 

External 

Executive Group 

S 	DS 	DS 	D 	SD 
nn n 	n n n 	IM> ma ••• 	n mle n 	Imbomme 	el. «Me am 	nnn 	al••n•••• 

28 	37 	69 	37 	70 	26 159 	92 

	

105 142 	71 121 	73 103 127 155 

	

107 143 	75 138 100 118 255 279 

45 	59 	63 	22 	54 	44 	95 124 

91 	113 

• 

• 
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The other conclusion is that input and output which 

crosses organizational boundaries is a sufficiently small 

proportion of the total (unfortunately, we do not have a 

measure of its importance), that systems which are integrat-

ed across these boundaries do not appear to be required at 

this stage. 	Current means may not be ideal, but they suff- 

ice. 	In support of this conclusion one might note that the 

vast majority of the uses of courier services are for intra-

company vork flow. 

Appendices 4.1 through 4 •4 contain the distribution of  

task categories according to one's level in the hierarchy 

for each of the four organizaions. We have condensed the 

data for management in Table 3 listing just the four tasks 

which occupy the most tine and are ranked highest in impor-

tance. This confiras the coaments ve made earlier regarding 

management tasks and the extent to which they are aaenable 

to the use of office automation technology. The problem of 

designing support systems is anything but trivial, and the 

answer is clearly not merely an extension of vord process-

ing/text editing or electronic mail. It is not that these 

can not help, but they are not the basis of the electronic 

office of the future. Complex software designed to assist 

the manager in his planning, evaluating (auditing and re-

viewing) and decision making roles, is what will be re-

quired. Given the difficulty that ve have with present man- 

agement inforaation systeims, the systems of the future are 

not just around the corner. 
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TABLE 3 

DISTRIBUTION OF MANAGEMENT TASKS 

— Leo — 

• 

1 

30 

25 

16 

11 

Rank 

	

2 	3 

	

25 	18' 

	

15 	18 

	

16 	17 

	

13 	12 

Task 	Man Days 
aLl• 	 1.• •••n 

Planning 	3272 

Buian Relations 	2968 

Evaluating 	2851 

Decision Making 	1992 



We thought it would be useful to look at the distribution 

of tasks by departments. These can be found in Appendices 

5.1 through 5•4• We are not going to discuss the content of 

the individual tables, but ve do think it is worthwhile not-

ing the wide variation in tasks, even using our general cat-

egories, across departments. Were  we  to create a finer tax-

onomy, the variation would appear to be even more 

pronounced. 

The concern here is that office automation software may 

well have to be tailored to the needs of a given department, 

as well as having the capability of integrating a department 

with the activities of the organization as a whole. In oth-

er words, a single system with common software for all may 

not satisfy the needs of particular functional users. They 

vill want support systems designed to reflect their individ-

ual needs, and perhaps their individual managerial styles. 

While this is feasible, it puts tremendous emphasis on soft-

ware rather than hardware, and we already are facing a 

shortage of competent programmers and systems designers. 

The black box by itself is not likely to be the answer. It 

is making that black box respond to one as an individual 

that is much more likely to provide the realization of the 

office of the future. 

Çommunications Diary 



We trill commence our discussion by referring to the Diary 

summaries for each of the organizations. These include the 

totals of all responses, the percentages of each item in 

comparison vith the total number of interactions, and a 

breakdown according to whether the communication  vas sent or 

received. We then look at the mode usage and organizational 

affiliation matrices, according to hierarchical level. 

These same matrices are also presented by department so that 

one can see the extent to which there are variations across 

departments by mode usage and by intra-organizational versus 

external communication patterns. We will close with a brief 

discussion of Hypergraph Structural Analysis which bas been 

conducted for each individual organization. 

The global suamaries, which can be found in Appendices • 
6.1 through 6.4, provide interesting similarities and dif- 

ferences among the four organizations. 	Three of them, the 

exception is the plastics company, 	follow the typical pat- 

tern of face-to-face interaction accounting for 50 to 60 

percent of the total and telephone communications amounting 

to about 30 percent. 	The plastics company exception, use 

the two predominant modes about equally. The reason for the 

high telephone traffic of the manufacturer of plastic prod- 

ucts can be found in the departmental breakdowns. 	The mar- 

keting department vas a very heavy user of the telephone. 

Furthermore, there was a substantial amount of intra- organ- 

izational communication by telephone. 	This vas  because the • 
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company is physically spread over three plants and a head-

quarters building, and it is much easier to use the tele-

phone than to take the five minutes required to walk and 

meet vith someone. 

The flow of paper  vas  substantial in all organizations, 

especially when hand delivered material was included. The 

plastics manufacturer had the least amount, just over 15 

percent of all recorded communications, which one might ex-

pect since it vas the smallest company and had not bureauc-

ratized its procedures. The heaviest user of paper  vas the 

insurance company, which is no surprise, with the large tire 

manufacturer not far behind. 	The latter's use of paper  vas  

partially a reflection of its size. 	Procedures often re- 

quired written copy. 

It is also instructive to look at failures; an inability 

to contact the intended recipient. 	Most of there occurred 

as a result of incomplete telephone calls. 	If one assumes 

that all of the failures vere associated vith the telephobe 

they amounted to 30 to 40 percent of the initiated calls. 

If anything, this figure is likely to be understated, be- 

cause of failures to record repeated attempts. 	The most 

common response to a failure,  was  to try again, with leav-

ing a message that the 'other party' call back being a close 

second. In only a few cases, about ten percent of all of 

the failures, did the person accept a substitute or leave a 

message with content. 
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There are technological solutions to the busy signal, es-

pecially if it is within a given switcher. Several elec-

tronic PBX's have a line monitoring capability which signals 

the calling party vhen the line they vant is free. While 

the recorded message can respond to a call when someone is 

flot  there, most people feel that is not nearly as satisfac-

tory as information obtained from a secretary. The ability 

to make enquiries and get an immediate response is valued by 

the large majority of callers. 	One other way to handle the 

problem is to avoid it altogether. 	This can be done by a 

computer message system, for example, 	as the called party 

need not be there to receive the message, but can read the 

message as soon as they check in on their terminal. The 

aural equivalent is the answering service. 

One final comment about the summary statistics taken from 

the diaries concerns the amount of time spent communicating. 

If one takes the number of interactions recorded during the 

week and multiplies by the average length, and then divides 

by the number of persons keeping the diary, one can get the 

average number of hours spent communicating. There is a di-

rect correlation between the proportion of the sample in 

management and the amount of time  recorded on the diary. 

The average for the tire company vas 23.66 hours; for the 

insurance company it  was 12.48 hours; and for the plastics 

manufacturer and the finanacial services unit it vas 12.17 

and 9.54 hours respectively. The latter three figures are 

- 
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rather low given the literature on management which suggests 

that most managers spend between 60 and 90 percent of their 

working tine communicating. 

We nov turn to the Rode usage hy organizational affilia-

tion of the 'other party' matrices, according to one's level 

in the hierarchy (see Appendices 7.1 through 7.4). First we 

should mention that written communications are understated. 

That is because they are recorded here only if they did not 

occur as part of a face-to-face interaction. Given the sta-

tistical routines available to process the data,' we could 

not permit double counting as we did in the global summar-

ies. 

The findings are not at all clear cut. Regarding the re-

lationship between hierarchical position and the organiza-

tional affiliation of the other party, the results are com-

pletely mixed. In one organization, the financial services 

unit, a greater proportion of management interactions were 

internal to the unit than vas the case for the staff. 	The 

reverse vas true for the insurance company. 	In the other 

two organizations there vas no distinction between level in 

the hierarchy and the organization affiliation of the other 

party. It would seem that the functional role of a manager 

was a more important determinant of his/her communication 

behaviour than his/her hierarchical level. 



With one exception, the insurance company, the more sen-

ior the manager, the more likely he or she vas to interact 

by means of face-to-face contact. The reason for the excep-

tion  was  the large number of external contacts involving 

management. As ve have noted before, there is a very strong 

correlation between distance and the use of the telephone. 

Since all external contacts would have been vith someone lo-

cated in another building or another city, it is not sur-

prising that the telephone vas used. 

Considering the same sort of matrices, but now calculated 

according to department,  we  can see more glimpses of how 

certain organizations operate. There are as many differenc-

es among the departments within a given organization as 

there are between organizations. Looking past the financial 

services organization because the sample taken from any giv- 

•  en department vas too small (from 3 to 7), we can note that 

the financial activities in the other organizations rely on 

paper to accomplish their vork, even when most of their re-

cords are on computers. 

• Headquarters' activities vary. 	In the insurance company 

we found that theY were heavily involved in paper flow and 

had relatively few interactions face-to-face. 	This is in 

contrast to the corporate leaders of the tire company. They 

had the least reliance on paper of any of the organizational 

divisions. 
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It is difficult to cone to any definitive conclusions 

based on analyses of the individual departments of the or-

ganizations studied. Behaviour varied aaong them, both 

within an organization and across organizations for depart-

ments af the same type. This is what we found for the dis-

tributions of tasks as yell, and it makes generalizations 

most hazardous. 	Perhaps the safest thing ta say at this 

point is that one should not generalize. 	Systems will have 

to be devised that can adjust to the 'personalities ,  of or-

ganizational units. Without a large sample across a nuaber 

of organizations, one cannot say whether the most important 

boundaries of organizational personalities lie at the fron-

tier of a functional department or at the level of the or-

ganization itself. • 

We mentioned at the beginning of our discussion of the 

diary data that ve have conducted Hypergraph eructural  

Analysis for each of the four organizations. Basically what 

the technique does is to group people together according to 

the intensity of their interactions (frequency, 	volume, 

etc.). 	This permits us to build up an image of the organi- 

zation as it is reflected in the communication netvorks 

which are actually used. Groups are rank ordered according 

to the average frequency of communication (weighted accord-

ing to the homogeneity of the patterns), and 'members are 

added as this average descends. In addition, one can iden-

tify the roles of the individuals both within and without 
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the groups. 	There are those who are key to a group, who 

link its members together. Others link one group to another 

or to individuals outside of the group. Furtheraore, one 

can determine at any time the strength of the relationship 

between non-members of any given group and its members.  As  

a consequence, one not only can look at the communication 

groups which appear to be essential to the organization, at 

least empirically speaking, but at the profiles of each in-

dividual member of that organization (vhat groups he or she 

belongs to, how they relate to other groups, etc.) Thus, 

one can compare existing organizational boundaries with 

those suggested by the Hypergraph Structure, either to 

change the structure or to encourage changes in the communi-

cation patterns. Since communications technology has a ma-

jor influence on the patterns created, Hypergraph Structural 

Analysis provides a vehicle to study the changes in these 

patterns before and after the implementation of a particular 

system. 
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This final section is divided into tvo subsections. 	The 

first summarizes the technological implications of our find-

ings to date. The second discusses the procedures and in-

struments used in our field research, indicating their 

strengths and weaknesses. Both subsections include sugges-

tions about where ve might go from here. 

2tchnolomical  Imlications 

The image ve hold of an automated office is one where the 

manager is an active user of the technology. The automated 

office is more than just communicating word processors, or 

an electronic mail system, or an electronic PBX. It is an 

integrated communication-information system which may be 

used in support of management. Hence, managers were the fo-

cus of our research effort. 

Our findings, which are consistent with the few studies 

which have taken a close look at managerial vork, suggest 

that the predominate activities are those which are hard to 

program. On the one hand they involve human relations, the 

supervision and motivation of subordinates and others to en-

sure that they do what the manager thinks ought to be done. 

These activities are not likely to be assisted by office au-

tomation technology. More likely, the requirement for them 

may increase especially if the electronic office is not re- 

• 
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sponsive to the needs of the individuals using it. 	On the 

other hand, 	a considerable amount of tue and effort is 

spent by managers on the planning, decieon making, evalua-

tion and control sequence. To the extent that these activi-

ties can be routinized, the development of appropriate deci-

sion support systems is clearly feasible. However, the 

higher one goes up the managerial ladder, the more complex 

and less routine is the activity of the manager. He or she 

still needs support systems, but to date these have been op-

erated by internediaries and by service professionals. 

To enable managers to accept electronic devices in their 

offices, the system must be responsive to vhat it is that 

they do. This would seem to imply that the automated office 

will exist in an integrated form if, and only if, it incor-

porates certain appropriate decision support systems. With-

out these one might find the various pieces of an office au-

tomation, but their actual impact will not be substantial. 

Only when the electronics can be used to react to individual 

and departmental reguirenents, and at the same time provide 

the means to integrate these with the rest of the organiza-

tion, will one achieve the potential of the office of tomor- 

row. 	This is essentially a software problem, and many peo- 

ple are already working on its resolution. 	Given the 

shortage of skilled systems programmers and people with vi-

sions of an integrated office, the office of the future is 

still a long way off. 
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Turning to something more specific, ve found the anomaly 

that people want direct and immediate access tb others, but 

are unwilling to permit others immediate and direct access 

to themselves. 	Obviously, there is no technology available 

to solve this conundrum, 	but there are things which can 

help. A computer based message system is one. 	Even though 

its current use bas  been largely restricted to computer pro-

fessionals, it has been well received. The advantage of 

such a system is that a message can be received as soon as 

it is sent - immediately, if the other person is prepared to 

receive it. 	In fact, one can carry on a dialogue via the 

comuter, 	though it presently requires reasonable typing 

skills. 

The issue which is often raised regarding electronic mail 

and computer based message systems is that managers neither 

can nor are willing to type. However, in the few cases 

where they have had access to a convenient message system 

(e.g. the Continental Illinois Bank of Chicago), the unwill-

ingness has evaporated. The value of the system seemed to 

exceed the effort required to use it and the possible loss 

in status by using a keyboard. 

A final point concerns the impression that people have of 

the computer. While most of our respondents were willing to 

accept typing, copying and telephone services that vere less 

than perfect, there vas the expectation that the computer 
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would not err. 	Even though it is generally recognized that 

comuter input comes from humans, and most often the problems 

lie with bad input, there is the presumption that vhen the 

computer does not respond as it should, it is the "comput-

er's fault". If more and more of the tasks in an office are 

to be assisted by the computer, a greater appreciation of 

its strengths and limitations is required. 	This suggests 

two things. 	One is that office workers ought to be better 

educated about the computer's capabilities, the roles it is 

presently playing and those it might play in the future. 

Fortunately, younger people entering the workforce are bet-

ter informed along these lines, but the "oldtiaers" should 

not be ignored for they too will be influenced by the growth 

of the electronic age. 

The other suggestion is that the introdution of any new 

office automation technology should be accompanied by an ed-

ucation programme, not only to train people in its use, but 

more importantly, to inform people how it  vil], affect their 

work and what role the new technology will play in the gen-

eral scheme of things. Vithout this understanding, accep-

tance of the automated office vill be slow in coming. 

as ues 2f het hodologi 

The use of the Questionnaire vas rather straightforward. 

The data obtained vere useful as a start, and the subjects 

were better inforaed about our objectives after they had 
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coapleted the form. 	What vas missing were questions on at- 

titudes toward the organization's human and technical envi-

ronaents, factors which will influence the acceptance of 

computer based systems. It vas not our intention to cover 

this in our study as ve focused on what managers do, but fu-

ture studies should not ignore attitudes. They form a 

threshhold which must be crossed before one vil],  give a new 

system a fair trial. 

The Task Record Form vas very useful in obtaining a rough 

description of what one does, but it was extremely difficult 

to code since people used widely differing vocabularies to 

describe what they do. However, precoded formats would not 

have helped as there would have been the difficulty of 

translating our vocabulary into theirs. This problem wa's 

even greater for the Detailed Task Analysis, which is still 

undergoing a recoding process. 

Unfortunately, there is no widely accepted language which 

one can use to describe what a manager does, certainly not 

to the extent that the descriptions  can be converted into 

their technological implications. A great deal  of  work is 

still required in this area and it would appear that devel-

opments will have to be made by trial and error, and in the 

field. We see no other solution to the problem, recognizing 

that definitive results are not going to be forthcoming in 

the shortrun. Before ve start to construct buildings, we 

need to map the terrain on which they will be built. 
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The Diary again proved to be a reliable data gathering 

instrument, but the data obtained tell only part of the sto-

ry. We can better understand communication both in terms of 

technology and its organizational implications using the di-

ary, but these are only parts of the electronic office of 

tomorrow. 	We need to know how communication interacts with 

what one does on one's ovn. 	A possible solution is a de- 

tailed work log, but these have not been successful in the 

past. Another, is to make greater use of trained observers, 

but it is difficult to observe visually the content of much 

of the activity that goes on in an office. Perhaps a combi-

nation of logs, observation, interviews and electronic re-

cording is the answer. 

Some final coaments regarding what needs to be done are 

now in order. First, we need more research on what goes on 

in an office and how this light actively be supported by the 

technologies of the future. People from different perspec-

tives ought to be invited to participate in this task. Sec-

on3, field trials of new technology ought to be aonitored 

closely, especially using "before and after implementation" 

studies. No matter how much ve learn about an office, it is 

unlikely that ve will be able to model the expected  impact, 

economic or human, of new technologies without the opportu-

nity to monitor their implementation. Furthermore, the im-

portant feature of training and its effects should be in-

cluded in this monitoring. 

1f, 
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Our present approaches provide us with only a static pic-

ture of an office. This may be sufficient for initial in-

sights, but the dynamics of an organization and its use of 

technology should be onr. goal. Without an understanding of 

these dynamic processes we will be  bard  pressed to under-

stand either which technologies are appropriate and how they 

should be integrated, or how they should be impleaented. 

Both are critical issues and substantial field trial re-

search would appear to be necessary to resolve them. 




