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LETRODUCTION

‘This report is presenfed to fulfil a contract betveen the
Depattient of Cdlnunications (Canadian ‘GOVernieﬂt) and the
Centre for the Evaluation of Communication Inforn&;ion Tech-
‘nologiés (Universify of Haterlooi, the objectivé of which
"was to gain insight ipto ‘vhat ‘an office is and what it
does"', In pursuif of the objective we have : 1) developed
procedures and instruments for measuring work processes and
coinunications; 2) collected dafa from 4 6rganizations an-
compassing over 150 individuals{ 3) presenfed preiininéry
findings based on these datd; and 4) provided suggestioﬁé
for future research on both the behavioural evaluation of
"office automation fechnology and the development of the

,Qtechnology itself.

The study vas based on two p&lnc1p1e assumptions. One
vas that the lajor benefzts of conputer based communication-
information technologies uould lie wvith their active use by
manageeent and senior staff as conpared to clerical and sec-
retarial workers. Management salaries consume the ma jor
part of white collar payrolls, and savings that can be made
here are potentially nﬁch gfeater than those which can occur
at the levels of strictly routine vork. On the othef'hand,
the fict that management work is not wvell underétood and
typically is non routine is ome of the reasons‘ihy technolo-
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gy has not yet fdund a home in most managers' offices. It
" is far easier to provide a technological response to that
ihich'is relatively easy to understénd, and that is why such
things as vord pfocéésing and téxt'editihg'hﬁvé been devel-
bped far lore‘c01§letely than decision support 'systens'or
integrafed automated offices. In the hope of providing fur-
ther impetus to the electronic éupport of.ianagerial act ivi-
ties;'ve have focﬁsed our efforts 6h the study of -anaéerial
and senior staffAvoik, inouing full vell that this is a dif-

ficult‘and hot vell understood area.

The second assumption is that an office can be viewed as
~an organized coiiection of infornatipn procéssinq-centres.
fhe ictivities can be divided into tvo parts; ‘work process-
ing, that which occurs at a given céntre; and comnmunication,
the fldu of work, data, inforlatidn between each of the cen-
tres. Work processing indicates vhat is done by a peiéon on
his or her own. Communication provides the linkages which
give structure to the organization. wiihout interaction
among th wvork processing xoles'it‘ié difficult to conceive
of organized activity. Thus, it is not surprising to find
that the few studies which have documented several dspects
of mapagerial work all agree that managers spend 60 to 30
percent of their time communicating - taiking, listening,

‘and uriting.



outline of the Report.

The report vwill unfold as follows: Pirst ve examine the

- sanple of firms and individuals from vhich we obtained our

data; - This will be descfibed in sufficieht detaii so that

the reader:can ﬁnderstanﬁ the context of our stu@y and the
extent to.vhiéh‘ the results might be éxtrapolaied to other
orgaﬁizations. We next proceed to discuss the data collec-
tion procédures and instruments and the rationale which lies
behind each. We also indicate hov each fits into the total

scheme of things.

Pollowing the descriptions of the instrulents,‘ ve cover
the fiﬁdingé that ve have made based on each one individual-
ly. Furthernoré, ve critique the partigular instrusent and
its application. He close with a suliary of the findings,
mentioning how they can be integrated into a more coaprehen-
sible whole and hovw theyllight be~interpreteﬁ in teras of
their implications for computer based communications infor-
nation-technologiés; The final"bdraqfaphs include sugges-
tions for revisions in the methodology used to oollect the
data on office activities. Additionally suggestionsifor oth-
er research vhich‘ ought to be undertaken if we aré to have
an underétdnding of office activities adeqhate to theISpeéi—
£ica£ion and provisioning of office automation technology

are presented




Added to the report proper are a number of appendices.

 The fitst 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 organizafions; the second set
vas used for the fourth. The second contains the coding
schemes which uefe used to analyze the data collected on two
of the fbrns. ihilé the foras themselves were structured,
some of the data coliectéd were in a verbal form and had to
be coded for conpufer prodessing. Attached to this report
there are four independent reports in conblete form which
are to be distributed to the subject.ofganizations. These
four reports are proprietary and ate not to to be d%stribnt-
ed vithdut the consent of both the conpanyb concerned and
CECIT. They are included to provide DOC ;ith an indication
of how the data obtained might be analyied in teras of the
needs of an individual organization.‘ From DOC's standpoiat
there will be a considerable amount of‘ duplicdtion between
;he global report and the four individual reports. The
reader should keep this in mind wvhen perusing the ipdividual

reports.

IHE SMMRLE

The total sample was comprised of 163 individuals taken
from four organizationms. of the 163, 148 do-pleted all of

the vafions'siages of data collection, B8 missed one, and 7



missed two or three. Mcst of the analyses iﬁclude only the
'*156‘subjécts vho participated in all (or all but one) as-
pects of the sthdy. Of the 156, 109 vere managers - they
superyised one or more persons. The'renainiﬂé 47 vere staff
at various levels in each cf the organizations; Secretaries

accounted fof appfoi.oﬁe fourth of these

The fifst organization studied vas the financial services

ars of a university. This unit is tesponsibie for all of

the accounting and financial control activities for all of
the acadenmic aﬁd non-abadenic depattients vithin the univer-
sity. Included, for example, are the monitoring of con-
tracts betweén the uﬁiversity and oﬁtéiders and the fiban-
cial aalihistratioﬁ of reéearch grants; Data vere ébllééted
from 37 persons; 36 of then provided input adeguate fbr most
aralyses. 0Of thesé, 11 were managers. Two of the remainder
vere secretaries. The othets vere involved in'keeping track
of accounts in one form oi qnother. Therefore ihe spectrum
of activities covered vas rather narrow, vith the emphasis

being on accounting.

Two organizations were then studied in parallel. One vas
Q manufacturer of styiofoam and other plastic brodncts.‘ The
company siie vas in the'order of 250 employees 1of vhich 27
managers, salesmen and staff were included in dur data col-

lection efforts. A1l but one provided data sufficiently

complete for analysis. of the remaining 26 subjects, 15
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were lanﬁgers'and 11 vere clerical staff. This organiza-
\tion,{“though not particdlarly large, ﬁrovided the cbnplete
spectrua of actiiitiéé that one might find id ani'ianufac-
turing enterprise. " Included in the sarple vere aéqoﬁniants,
saleélen, éngineers, piant foremen and senior adminiscra-

tors.

The other organization was an insurénce company. Most of
the senior managers participated in .our sthdy,' and in fact
only 4 of the 29 persbhs vho coampleted all ofltﬁe foras were
not managers. These 8§ were clerical staff involved in data
processing in one capacity or another. Althonéh insurance
companies do not include a conplete'spectrun of fhnctionai
roles (e.g. there were nb engineers or managers of manufac-
turing) a wide vérietj of sales and adlinistrﬁtive functions
were included. ?urtherlore, of ali tﬁe orgahiiafioﬂs stud-
iéa, none was more dependent on p&per flov and the storage
and retrieval of documents. If the benefits of office auto-
nation'are likely to be substantiai for hny organization,
surely insurance companies would have to be included among

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 lanufacturing companies in the worla. Our focgs
was on senior management andASB of the 65 usable returas

vere completed byA naﬂagers. The other 7 were secretaries



vho wvere included ¢to study the conplelentafity of their

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

case'for the blastibs company, virtuélly all ispects'of man-
agement activities vere included in the sanplé. The size of
the organization, hovéier. dictated that we only study a

snali proportion of the total nunbef of managers. Thus, our

ability to examine netvorks of relationships was dilinished,‘

since it was unlikely that wve included all members of ény
given network im our saiple. We should also note, as we
will lenﬁion ldter, the increase in the size of the sample
from 30 to 60 created data collection and anal ysis probleas
- far greater than‘thé ratio of 2 to 1, when compared to the
problems encountered'with the other three oréanizdtions.
The stﬁdy of aIVerj large company wvas a real education in a

nuerber of respects.




BETHODOLOGY

We first describe the development and evolution of the
instruments and procedures in a general sensé, after which
ve mention how each data collection approach was adminis-
tered. We then turn to a description of each instruament,

dischssing'its intent,vforlat and the like.

Everyone actively connected with CECIT during the spring
and summer of 1980 (Conrath, Irving, McClean, Ratz, ihachen-
kary, Wills and Wright) pérticipated in the early devélop—
ment of instrulents and procedurés to be used in the field
studies. The consensus of opinidn was that mast people re-
ally don't know what they do at the level of detail ve re-
quiréd. .PeOple“act and react at wvork usually without con-
sciously concerning-thelselves with precisely what their
actioné are; Thus, we would have to lead théh throughla
step-wise procedure to get our subjects to the point where
we could understand the specifics of their work processing

anrd cosanunication activities.

It was also clear that because we intended to gather a
large volume of data, we would hdve to establish taxononmies
for most dilensions S0 that ve could process the data by
computer. There would be no othef way to handle the returns

fron'bver 150 people. We also recdgnized,'hoiever; the dif-



~ ficulties of dsing taxonosies. rirst, there is the probiel
of albiguitf and cross coder reliability.l Ve tried to mini-
mize this as much as pbssible by providing clear definitions

for each class.

cfecond, if we created the 'classes before collecting any
data there was alvays the‘risk of losing information because
of having created boundaries which vere not ideal for post
data collection analysié. Since theré uére fev adeq@ate
taxonoﬁieé in the litefature, we had to create our own. Con-
sequently, we véfe very concerned with the'pfoblen of ensur-

ing that our a ggigg; chtegories ‘would be useful 'g; post.
One soiutién to thislprdblel is to déveloé taxonomies after
dataléolléction, relying on extensive input to be coded af-
ter the fact. But this too presents probiens. It lipits
the amount of data which can be coliected, esbecially if it

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

phasis on the effort reguired tc4do the coding.

Our approach was a labour intensive comprorise of the two
positions. We created a é;;g;; taxonomies for almost all of
the dimensions of work processing and communication fof
which we sought data. We also collectéd a iarge voluae of
data in verbal form so that they could be coded or recoded
after collection if need be. As it turned out, ve did a
tremendous amount of coding of data after they had been col-
lected, an effort that'created difficulties in ieeting ex-

istihg.deadlines.

- 10 -




The actual development of <the instruments went through
tﬁree'phases. The first results were tested by means of a
- small pilbt study. The inteniion vas to examine the accept-
ability of our instruments and procedures to the subjects
and to see wvhether or not we could obtain ali of the data
which we sought. We did not process the data obtained other
than to observe vheiher or not ve could make sense of then.
The results of the pilo£ study led to several changes in the
instfunents vhich vere inéorporated before we collected our

saaple from the first three organizations.

The phase tvwo instruments were used for approximately 60
percent of our samples, roughly 90 persons who participated
iﬁ our studies dﬁring the summer of 1980. In the process of
this field research‘several suggestiohs vere made tegarding
“howv the instruments iight be further enhanced to gain great-
er insight on the'uork and comnunication activities of our.
subjects. These changes iere made before ue‘gathefed dat;
:ffon‘the last firm during the fall of 1930. The instrusents
used for both phase two and phase three are included in Ap-
pendices 1.1 and 1.2. The ipstruétions for coding the data

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

Each of the data collection instruments will be discussed
in detail 4in the folldving sections, but they heed to be

identified‘here 50 that one can understand the procedures'



which vere used to adasinister thes. They are: 1) Office
Sefvices’Quéstibnhaire, 2) Task Record Fora 3) ZCommunica-

tions Diary, and 4) Detailed Task ldalysis.

After getting an dnitial indication of a villingness to
participate By the president or senior ad-iniétrative offiée
of an organizatidn, ve asked fhat someone be assigned as a
liaison, a person through whom ve codld make all of tﬁe néc-

essary arrangements to proceed with the study. 1In additidn

to expéditihg matters, the liaison also providéd us vith

data about the organization, such As the organizatioan chart,

and dob descripiions (1f they exiéted). and suggestions

about hov and vhen to adsinister our data collection instru-
ments to minimize the disruption of the normal office activ-

ities,

The procedure for each organization started with a ses-
sibn with senior management to describe what it vas that we
intendéd to do, wvhy, what the time connitlént on the part of
the participants”vould Se, and what the organization light
get out of the study for its own purposes. These'neetings
vere designed to accoaplish two purposes. One vas to get
‘cooperation fron lanaéelent, both because they wvould be par-
ticipants themselves 'and because ’ve wvanted to be certain
that they would ensure that their staff members vho were se-
' lected as subjects cooperated as well. If they aid not know

exactly vhat was going to tramspire, experiehcé has shown us




_that.data reliability suffers substantially. People would

participate only on an as need to basis.

The other reason for the meetings wvas for ruaour control.
" In the past we have had several bad expefienceé vhen only
one or two persons vithin an organization knew about an im-
pending field stﬁdy. Others would hear about the study, but
would not know whor to ask for further details. As a conse-
guence} ':nnonré vouid start, sonetiies vith disastroué re-
sults. When a pumber of senior managers know vhat to ex-
pect, information ié'dispersed quickly, and too many people
know the facts fdr funours to get _out'of hand to the detri-

ment of field research.'

The actual collection of data began with group sessions
of ten to twenty pérsons, depending ﬁpon the facilities
available. Each session began with an explanation of the
study: who ve uere; vhat we intended to do, ihy, vhat each
subject would be expectéd to do over the next few weeké, how
wve wvould protect the confidentiality of responses; and how
the data would be used both for the coapany and for the De-
partment of Communications. This usually took about 15 to

20 minutes.

We then adeinistered the Office Services Questionnaire,
using overhead trinsparencies, to explain how to Cdlp12te.
the fora. This fora reguired about.tventy linufés, on the

average, to conélete. Iusediately folloiing.this, "during
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the.sale group sessibn, ve asked each person to complete the
-Task Record Pora - a description of one's job in one's ovn
»uords, subject to the const:aints of the.reguirelents of the
forl; This vas not easy for many of our squeéts, as they

" had not thought aﬁout their Jjobs in this fashion. Because

*

of this, we not.only explained vhat wve vanted usihg overhead

transparencies but we also had samples which we distributed.
In aﬁdiiion, ve circulated among the participants, helping
thenm célplete the fores as best we could. Por this reaéon
ve had' tio or threé meabers 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, ve explained the
Comnunications Diary which each person vas asked to keep for
a éeriod of one veek. In addition to the explanation, we
~gave everydne.a ée£ of instructions and a sample diary which
they could use as a reference once they began‘to £ill in

their ovn diaries.

The Communications Diaries were kept by everyone in the
sample'for the same one week period. This was usually the
veek following the last group session. The proceaure'uas to
hand oht a new se£ of diary sheets each morning, cbllecting
the completed ones each evening. This would prevent sub-
jecté fron filliné in copies of previous shéets, and more

importantly, it peramitted us the'opportunity to examine the

- 14 -




- sheets each evening to see if there were any inconsistencies
or iﬁé;npléte entries that should be corrected. Those that
vére.fohnd were brought to the attention of the person who
colpletéd the form. This also provided the means for in-
stfucting the participants on the proper way t> complete the

diaries.

In addition to the checks made each evening, ve had some-
one on preaises dﬁring the entire week to respond to enqui-A
ries abou£ how to record a particular inter- action. The
mepber of CECIT's staff was assigned a desk and a teiephone
number for the week. The location of the desk and the tele-
phone nunber.vere made kpown to all partiéipants during the
group sessions, and the latter was listed on each set of di-

ary instructiorns.

Following the completion of the Coemunications Diary,
each person was interviewed about the details of some of his
or her tasks. This interview usually lasted betwveen an hour
and an hour and a half,i and vas the last thing our subjects

" bad to do in the vay of providing us data.

Office Services Questioppaire

The Questionnaire was designed to obtain people's percep-
tions of their use (volume and fregquency) of various office
support systels.vv In addition we asked some quesiions about

how 6ne made use of the service and the extent to wvhich one

- 15 -



_experienced difficulties with it. While most of the servi-
ces ientibned vere technological (e.g., the telephone, copi-
er, computer beflihal, remote facsimile....), we also in-

cluded the.secretary, typist and internal mail.

The primary reason fo; the guestionnaire was to deteramine
the office support services that were perceived to be used
and the level of satiéfaction vith them. The completioa of
the gquestionnaire also provided a mechanisn bf which we
could expléin the kinds qf things that ve would be interest-
ed in during the'study. No smatter hovw detailed one makes an
introduction to § studf, actual éarticipation usually proies

to be far more informative to the subjects.

The guestiors 3included on the questionnaire are rather
straightforvard, and thué would not appear to reguire addi-
tional explanation (see Abpendices 1.1 and 1.2). The data
obtained were entered into the 'coiputer diréctly from the
guestidnpaire vithout having to be further coded. The pro-
cessing was intended to give essentially'aléuiuary of indi-

vidual responses for each of the organizations stndied.,

Several changes were sade in the questionnaire before it
vas adninistered to the fourth organization. ﬁe identified
thz typevwriter as a support sy#ten separate from the gypist.
A1l of the other changes wvere essenfially of a cosmetic na-
ture, urdertaken to make the form easier to conbléte; They
involved <the revording of certain guestions and/or their
reordeéihg. Nothing'of substance was changed.

_ 16 -




Everyone was asked to think about his/her job in teras of
the tasks that had to be completed to carry out the job. A
task wvas defined as an element of work which could be seen
as something complete By itself, which had an identifiable
begihning and end and a recognized output. We noted that
lbst people would identify anywhere from 5 to 25 tasks that
basically definéd their job, and ve provided a mock=-up of a
conpleted form to give our participants a picture of what it
vas that we vanted. The information we required vas a brief
verbal description of the task, wvho or what initiated it,
vhat the results of its acconpiishnent vere and to whon or
vhere the results went. In Addition, ve asked for an esti-
mate of thé frequency wvith which it vas undértéken, hoi much
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 was to obtain
a description of one's job sufficient for a later interviev,
at vhich time the details of some of the more important
tasks vould be obtained. For this reason we asked people to
describe what thej did in their own vords, rather than try-
ing to constrain thea 5y providing a set of precoded classes

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

- to use the data to establish a profile of ictivities, by

task type, vwhich occurred in each'orgénization, noting the

-1 -



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

tive perceived importance.

1s one can see frop the foras used, the emphasis was on
~the inéut/output aspects of the tasks. We had hoped to use
the data'obtained to determine vork flow, but problens in
the consistency of descriptions made this viftually iipbssi-

ble. The outéut of one task wvhich vas thevinput of the sec-
ond iask, vas often described in two conpletély different

vays; 'Thﬁs, the-linkages vere ofien unidentifiable.

On the other band, the Task Records provided us with our
only‘relatively Eonplete picture of the total activity un-
dertakén by thevpeople in our sample population. Henée, ve
vere motivated to estabiish coding schemes ex post'td create
a data"base for fﬁrther analysis, especially one that could
reflect differences ac;bss hierarchical levels and function-
al departnehis. This‘vas done, and thé taxonomies and the
instructions for <their use éan be found in Aappendices 2.1

and 2. 2.

The major change in the form betweer its use for the
first ihree organizations and the fourth concerned the cre-
ation of a clear distinction «betuéén the conditions which
initiate a task and the source of these conditions. It was
this cbnfusion vhich wvas partially ‘reséonsiblé for the dif-
ficultf in jdentifying sources uniquely. The earlier ver-

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

- 18 -




_initiates the task. Thus, it was often difficult to disen-

tangle the source fron'fhe triggering event itself.

Communiations pjary.

.He have had considerable experience vith the use of com-
munication diaries for ccllectihg data about interpersonal
‘comrunication. Hence we had a good idea about the kinds of
data which would be feasible to obtain. Since we were in-
terested in develbping communicatiorn netiorks ve needed to
be able to identify the "other party" to each interaction
and who initiated it.. To determine the subport technoiogy
useﬁ-ue asked for fhe mode enpioyed for the comnmunication
event, and if failureé to get through occurred, how they
vere handled. We also asked for an estimate of the elaésed
time of the interaction, a departufe from previous experi-
ences where ve had used a set of precoded time intervalsﬁ
Pinally,' ve asked if an intermediary was involved, such as
~soneoﬁe transferring a telephone call or dropping off a

written message on one's desk.

One purpose of using the Co-nunications Diary uAs to ex-
amine the actual coilunication neivork used within an organ-
ization to deterlineiité functioning structure. . For this
purpose, ve planned io use the Bypefgraph Structural Analy-

- sis technique developed by McClean and Conrath.
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Another goal was to exasmine the cbnnunication failures to
theveitent that'they voﬁld be recorded, to see’hov they vere
handiéﬁ. . This is oné area in wvhich existing technology
might be of considerable assistance. & third reason for us-
ing the form as designed ias‘to 'get an estimate of the
amount of time épent comnmunicating, knowing that ve would
only obtain a lower bound, both because of failure to record
and because of peoéle's‘ tendency to underestimate of the

elapseﬂ time of most events.

‘The only coding of the data uas‘that which was required
to identify the other party or parties to the interaction.
sincé all intra—organizational'coninhicators vere to be
jdentified utiquely; 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 Compunications Diary also undervent a change after
its use for the first three organizations.' Lé one can see
by coeparing the Di&ries in Appendices 1.1 and 1.2, ie drop-
ped the guestion regarding intermediaries, and asked for ad-
ditional data about three cther subjects. One was the loca-
tion of the two or more parties to the interaction. This
vas in response to earliér vork on the relétionship betveen
physical inter-personal distances and mode use. A second
source of additional data vas the guestion on the volume of

papet involved in the nop-aural foras of communiation. Pre-
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) }iously we could determine the frequency and the elapsed
time, gut not the volume per se. The third addition was the
task;idvolved in the'interation. Prior to distributing the
diaries, wve vwrote in the four most frequently performed
tasks for each individual (obviously these vere unigue to
each individual); ¥e then asked them to check off those
that were involved in-aAparticular comnunication. .
The changes vere made both because we felt that the addi-
tional data would be valuable, énd to determine vhether or

not it vas feasible to 6btain this additional information.

Detajiled Task Analysis

This form was developed to get at'the detailé of what one
does on the job; in contrast to the generalities obthined
from the Task Record Pora. Here wve have the capability to
take a task and break it down into a number of specific op--
erations, each of which begins vith some initiating event
and concludes with an identifiable output. Questions vere
asked not only about the communication aspects of one's
vork, but about the work processing activities and the sup-
port systems or aids which vere used~és vell. Data were
also gathered on the location where the adtivity took place

ard on whether or not it was scheduled, and if so by whos.

The intention of this form vas 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 éyste-s. Be-
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_cause we knew ghat such information would Bot be easy to
obtain, we deviged'thé form for use by an interviewer rather
than the interviewvee. A mesmber of CECIT's staff would meet
with an individuéi; already héving'revieue& that person's
Task Record Porm and job description (if one‘existed),' vith
the intention of getting detailed ‘data about the tasks that

the intervievee felt vere most important.

Because of the wvealth of data involved, ve created pre
coded classes for all of the relevant dinensibns except for
the nature and source'of inputs and outputs. This was done
to speed up the interview process, and also enhance the con-
version of the interview data into a format which could be
processed‘by coiéuter.' It is not appropriaté at tﬂis time
to discuss all the difficulties encountered while attempting
to convert the data frces the Detailed Task Analysis inter-
viep sheet to a conpuier'processible format, but needless to
say, they uere.suhstantial. Most of the broblens'uhich ve
identified with a priori taxononies and ex post taxonomies
arose, Coding ﬁﬁs siill not been‘conpléted, and the pro-
files obtained from the interviews will probably not be
available for several veeks. Nevertheless, whatever the va-
lidity of the data that have been cbded, the interviews did
provide excellent insight into the activities of each organ-
ization. This clearly affected the content of the reports
prep&téd for eacﬁ organization and enhanced our ability to

provide them with rélevant advice. | A1l will receive adden-
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~dums to the reports as soon as the analysis of the coded de-

~ tailed task data is complete.

SOMMARY PINDINGS

Only the findings relevant td-the entire sample will be
discussed here, although they may include comparisons across
the four organizations studied. Results which are unigue to
a given.oiganizatioh can be found in the individual reports

prepared for eaéh.

This summary is organized according \to the dinstrusent
used for data collection. The final integration of these
remsarks can be found in the concluding section. The data
thenselfesigre contained in Appendices, each arranged ac-
cording to the organization from vhich the daté vere ob-
tained: .1 refers to the financial services unit, .2 to the
manufacturer of plaétic'prodncts, .3 to the insurance compa-

ny, and .4 to the tire manufacturer.

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. Pirst we will look at
the access one has to the various support services and the

constraints vhich are perceived to exist for each, irncluding
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.. its location. Second, we will examine the usage patterns in
_ferls of frequeﬁcy'and volume. ‘Third, we will note the dif-
ficulties users bave with particular services. Pinally, we
~will comment on hov our respondents, eépecially the manag-
ers, used specific services, such as typists‘and the tele-

phone.

Looking at access one finds certain services which aré
universally avaiiable. All but tvo pérsons claimed they had
access to a copier, and all but one to a telephbne. Fur-
thermore, only 15 did not havé Access to a typist, and of
these all but one or tvo were typists themselves or vere in-
volvéd in data proéessing, vorking directly on computer ter-
minal. At the other extreme is remote facsimile and Telex/
TWA. Three of the organizations hdd remote faésinile‘units,”
and yet only 31 of the 123 persons responding indicated that
they had access to thenm. 0of the 88 responaents wvho worked
for ordanizatiohs that bad Telex units, only 51 perceived
they had access to thea. Perceived access to computer ter-

sinals fell in betveen these extreses.

A maijor factbr affecting perceived access was the loca-
tion of the service. For the vast majority >f the people,
both the facsimile deyiée and the Telex terminal were locat-
ed on another floor Bf the same building or in another
building. Thus, many were not even aware of the existence

of these tvwo services. Granted, a 1lack of uéed.aiso con-

- 24 -




__tributed to the lack of avareness since in both cases alter-

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

vas not likeiy to be acute.

In contrast, only 5 of 140 persons did not have access to
a typiét located on the same floor. The ratio was 23 of 152
for a copy machine and 14 of 84 for a computer teraminal.
Convenience would appear to be a factor in percéived adcess[
and vhere one locates a service is definitely going to af-
fect the rate of its usage. This is consistent ﬁith the
large body of data déscribing the relationship betvéen dis-
tance and both the rate of aﬁd the mode used for coamnmunica-
tion, The greatér the physical distance, the lower is the
likelihood of face to face communication between any two

persons and the greater is the use of the telephbne.

inother factor affecting access are the limits put on the

use of a patticular service. Interestingly, the proportion

of the respondents who indicated limits ¢to the use of the

telephone, a cbpier and a typist wvere about the sampe, Dbe-
twveen 30 and 35 peréent. The nature of the 1limits were
éonevhat different, however. FYor the telephone, 20 percent
claimed a dollar limit and 10 percent a time limit. Por the
copier the same proportion indicated a dollar iinit, but 15
percent stated there was a qﬂantity limit. For the use of

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

-major facior limiting the use of computer terminals, as al-
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_most half of those wvho indicated access to a teraminal

claimed this as a éonstraint.

0f course the major impact of limits should 'be on ysage
but there‘is littie in our data to suggést‘fhat this is the

case, naybe‘our respondents were just reciting company pol-

icy and/or they had guilty consciences. 'Copiers vere used-

several times a week by 96 percent of our subjects, and 62
percent claimed use at least several times a day. The rates
vere ai-oét as ﬁigh forvthe use of typists,' 868 and 57 per-

cent respectively. Only for the computer terminal do ve see

a muchvlb}ef Eiigmdf hfilizatioﬁﬂbf fhosé QK& h&#é aéceéévid.'" )

one, and tﬁat-undoubtedly reflects the nature of their tasks

more than anything else. However,vit also reflécts, in cer-

tain ihstahéés, thé difficultf of géttinj access to théuéénrl

putef.i{self.‘”

The wvolume per use of a service is directly related to

the'fréquéncy.of use. The typical use of a typist or a cop-'

ier in?oi;és-é to 4 phééé of latéfiai£ vhereas bé5éié ﬁs{hd.m B

a conpﬁier ieriinal pote that one page of material is the
ROSt common case, If one were to take the freguency of uti-
lization times thevtypical volume, one could get a rough
measure of the total usage of each of the given suppért ser-
vices fhat are involied in written matter. The copier

clearly heads the list.




As a basis of comparison with the Diary data to be dis-
cussed later, Ve sﬁbuld note the perceived freguency of
face-to-face and teiephohe,conversations. over 78 percent.
of the people clainm that they usé‘the telephoﬂe.on the aver-
age at least ten times a day, and another 20.percent use it
betveen 3 and 10 times a ﬁay; This is even higher than the
frequency of face-to-face.interaction: 66'pércent claiam at
least 10 per day, vhilé another 25 percent checkgd 3 to 10 a
day, on the iverdge. These resulté are interesting in iight'
of the Diary data which indicate that face-to-face cosmuni-
cation vas far nbre conion for all fouf 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.

ah office serviée' or communication system, face-to-face
meetings led the list. Only 23 pércent claimed little dif-
ficultf (0 to 5 percent of the tine),‘uhile 29 percent indi;
~cated that thej had problems more than 15 percent of the

tine.

If one vere to rank order the more common Support servi-
ces according to the proportion of time one experiences aif-
-ficulties in their use, the conpufer terninal would head the
lisf (2u percént clailing prohiens more than 15 percent of

the time). The problem here is the difficulty of getting on

- 27 -



the computer and computer dovn <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 systen is blamed for many things which are hu-

&kan error.

The telephone syster and the exterhal mail service were

next in line in terms of the perceived level of expetienced

difficultiés. In each case about 15 percent of the respon—'

dents suggested that there vere significant prbblels (diffi-
culties arose over 15 percent of the time). The nature of
the problens, hovever, vere quite different. Most coa-
‘plaints about the use of the telephone concerned the diffi-
culty of getting the person called 6n the line. As often as

not the line was bﬁsy or the person was not there.

The federal mail systea was also cited. It was accused
of being not only slow but too unpredictable in terms of the

daté of delivery;

There are computer based solutions to both the telephoae
ard the mail delivery probleas, but before one rushes off to
implement them, please note the level of perceived.difficul-
ties‘uith the computer. If office automation 4is going to
solve problems and not just relabel them, issues of computer
capacity and guality of input are going to have to be re-
solved first. The latter is a particularly tﬁorny'problen

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

. ~ ognition technologiés may soon reduce this problém.‘

wé éonclude our comsaents on the perceived levels of dif-
ficulfies vith various services by noting that the uses of
copiers, internal mail systeis and typists seem to be rela-
tively satisfactory. This is notwithstanding the fact that
90 percent of the people proofread fypistS' output and find
it satisfactory less than 60 percent of the_tine, and that
over 35 percent 6f tie- respondents indicated they check the
output of the copier and some of then iere not satisfied
with the results either. What has happened is that people
have come to expect a certain guality level for a given ser-
vice, and if thai is met, they are satisfied. This is 5 big
' . hurdle for computer based technology, for many people expéct

the computer to be perfect, often even when the input is
not. A greater apéreciation of vhat the computer can and
can not do is essential befofe tﬁe results of its wide
spread use are going to be perceived as satisfactory.

We close our discussion of the Questionnaire results with
lsome compents on /ﬁs how certain services are used. First,
the use of internediariés, such as secretaries or service
operators, to handle a particular service varies greatly ic;
'cording to the organizétion and the hierarchical position of

the person wvanting the sefvice. e found ~éverything froa

'do it yourself*' organizations to those who make heavy use
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- of service professionals. oOur first <thought was that this
would reflect the size of the organization, but this was not

the case, ‘Apparently organizational policy is the ruling

factor, though seidon'vas anfone able to state'vhy a gi#en'

policy existed. The tradeoff seemed to be betveen highly
accessible serviées (the *do it yourself' philosophy) and
more limited and often sophisticated services run by 'pro-

fessionals',

Two other fipndings surprised ué somewhat. One was the
fact that the vaét majority of our respondents 'gave'their
typists hand vritten ﬂrafts ofllaterial to be typed. Little
use vas made of dictation, the dictaphone and other similar
'te:hnologieé.. Rlso, very few composed rdugh drafts on the
typevwriter. Since both typing and séeaking are auch more
rapid than writing a draft by hand, dincreases in the effi-
ciency»of the preparation of written material could certain-

ly be forthcoming.

The other surprise was that almost half 5f the people .

noted that they had their incoming phone calls intercepted
by a secretary or :eéeptionist at least some of the time.

The telephone ring was often vieved as an undesirable inter-

ruption, and vhat one vanted vas an intelligent telephone'

ansvering device wvhich could determine whether or not the
person should pick up his or her line. Some computer based
telephone systems can provide this service within a given

PBX. This should be of interest to some managers,
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. Jask Record Form

Theidata obtained from the Task Record ?drls will be dis-
cussediin‘the following séguence. First, vwe will note the .
distiibution of tasks, according to the categofies ve have
developéd, for each of the four organizafions., We then look
at the.classes of input sources and output destinations to
obtaiﬁ a rough image of work flow in teras of intra-depart-
mental, intra-organizational and external linkages. We con-
clude by returning to the distributions of tasks, but this
time looking at their relationships with hierarchical level

and functional department.

the shbject.organizatibns according'to the'frequency the
task tyﬁe vas nentionéd, the total elapsed time involved in
each of the tasks in man days per yeér, and the perceived'
rank order of importance. TaSle. 1.5 lists the taxonomy of

" tasks used throughouthour analyses.

To get some idea of the validity of the task data, vwve
calculated the pumber of man days per respondent vhich were
accounted for by the tasks listed 4in the task record forams.
Presumably the higher the number of work days per year for
vhich ve have data, the more complete is our picture of the
activity which takes place within a given organization. The
finahcial serviceé pefsonnel~(Table 1. 1) accounted for 146.8

days of their time per year, on the average; The figure for
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TABLE NAME TASK DISTRIBUTION
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_IASK IAXCMCHY (see definitions)

[ B o

3]

H

Planning, Budqetin;,~hnalyzing (Futur2 Crionted) . -
Decidinj, Authoriziry, Approvinjy (iction Oriented). .
Evaluatiag, Auditiny, COhtrclliug, Co-ordinating, #cnitoriug,
Rev;ewing’(not cecncerned aith PEOE1e)

danan Relatiny, Supervising, Apgraising performance, Staffirg,
Motivating (Feorle Criented).

Interactive Formal Meetinjs

Inforring, Feporting (one-way flcw)

Advisinyg, Ccunselling,lasslsting, Fecoanending, Frobie¢a 3o0iviLy
Instructing, aActinj as a liason (twc-way £low)

Sellingy, Convinciunj, Fersuadiny, hlvertising (chanje oriented).
seneral Administtaticn, Pa;erﬁork, {ianajerial levelj.
Coapleting Forms, Filing, Recordiny, loyginy (Aljcocritis Lriente3
Ty»ing, Trarpscriking, Copying, Writinjy (joiaj frcea 'cne :qu. t
another). |

Bookkeeping, Accounting,‘Calculating,}InVentorjing,

Invoicing (numter crupching at clerical level).

orders, Reguests, Invcices, DBills |

arranginj/Schedulinj of meetinjs, appointments,

" Haandlinj telephone calls, Distributinj mail

{secretarial tasks)e.

Zero (dcn't kKncw)e

Table 1.5
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“‘thé plastics manufacturer was 192.3; it was 174.6 for the
insurénce coapany and the personnel of the tire manufacturer
.aécoﬁnted for 205.3 days per year of their tile,- on the av-
erage; These figdres ccapare with 225 to 2u0~v6rking d;ys

per year for most salaried employees.

The first thing one notices vhen comparing the four ta-
bles is the dispafity across the organizations. One should‘
not be surprised-to £find that bookkeeping/ adcounting is the
primary task for the fihancial services'organization. What
is surprising is the variation in‘elphasis oﬁ human rela-
tions/notivéting/éupervising tasks, FPor the small manufac-
turer it ranks number one, and this has been substantiated
by previous fielﬂ research in the sanme conpany; For other
organizations, ﬁunan relations tasks rank second to fourth

in importance, depending upon the measure one uses.

The emphasis on planning/analyzing and decision making/
approving tasks also varies, but part of this variation re-
flects some ambiguity 4in the definitions of the two tasks.
At times it was 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 sb, the coibination'fanks nuzber one for all but
the finéncial services unit, and the latter had the highest

proportion of non—ianagerial subjects.
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The major conclusion that oné can draw from the distribu-
tion of tasks.is that those which are the most difficult to
prograsmable, are at or near the top of thé list for most
managers. This will be even more obiious vhen ve‘look at
the breakdown by hierarchical ievel. ¥umber one in ternsAof
- man days is human relation type tasks. Office automation is
not likely to be of assistance here, and, in fact, the fear
is thét thé reverse niéht take place. ?i-e saved in routiné
tasks will need to be spent on human relations to overcome
the depersonalization which often takes place with increased

use of computer based technology.

There is 1little doubt that the computer has a role to
play in planning, decision making and evaluating thé prog-
ress of an 6rganization, but this is the realm of decision
suppor£ systeas, which is still an art. What our results do
point out is that without the ihtegratidn bf décisionVSup-
port software and hardware, office automation nay‘have lit—.
tle to offer the panager. ThisA point has to be enphasized
for it is on the more coaplex tasks that the manager's time
is spent. The technoloéy to come has to support these ef-

fectivély and with ease if it is manager.

[—2=7 Y924

Table 2 provides some imsight on gsources 2f 4input and

degg;gations of Qggggg; For the purposes ofvanhiysis, ve
have placed the sources and destinations into 'four'catedo-

ries:,‘one's self or readily available files:‘ intra-depart-
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.. ment; intra-organization but external to one's department;
and'ex£ernal iolthe organization; A fifth catégofy vas cre-
ated for the tire conpany~because of its use of a comnittee
made up of all senior managers. This we have called the ex-

ecutive Qronp.

-one of the striking things about the patterns of sources
and destinations is their siniiarity 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 sililai as vell. The bulk of ‘inputs and
outputs are divided evenly betveen intra-departmental and
external to the department but intra-organizational. The
proportion which crosses organizdtional 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 drav from this
consistent pattern of vork flow. One is that any systea for
expediting work flow would have to exist company wide if it
were to achieve significant benefit. A coprpany could reorg-
anize to increase the within departmental work flow relative
to that which crosses departmental 1lines, but as 1long as
most organizations maintain a functional structure (each of
the ones studied did), this will have to be accomaodated by

the new computer based communication-information sysiens.
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TABLE 2

INPUT SOURCE AND OUTPUT DESTINATIOR

6rganiza£ions
.1 .2 .3 .u
50nrce/Destination S D s D S D S D
Self-Files 28 37 69 37 70 26 159 92
Intra-Dept. - 105 142 71 121 73 103 127 155
Intra-o0rqg. 107 143 75 138 100 118 255 273
External 45 59 63 22 54 44 95 124
Executive Group | ' ' 91 113
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The other con&lusion is that 4input and output which
crosses organizational boundaries is a_sufficiently small
proportion of the total (unfortunately, we do not have a
seasure of ifs 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, Ih.support of this conclusion one might note that the
vast majority of the uses of courief services are for intra-

company work flow.

task égzgsgaigé according to ope's level in the hierarchy
for eéch'of the four ofganizaions.. We bhave éondensed the
data for management in Table 3 listing just the four tasks
vhich occupy the most time and are ranked highest in in#or-
tance. This confires the coanments we made earlier regarding
management tasks and the extent to which they are amenable
to the use of office automation technology. The probleax of
designing support systems is anything but trivial, and the
‘ansver is clearly not merely an extension of word 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. f Complex software designed to assist
the manager in bis planning, evaluating (auditing and re-
viewing) and decision making roles, is what will be re-
gquired, Given the difficulty thatAve have with present san-
agement inforlation systeis, the systess of the future are
not jus£ around the éorner.
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TABLE 3

DISTRIBUTION OF MANAGEMENT TASKS

Task
Planning
Huian Relations
Evaluating

Decision Making
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30
25
16

1

Rank
_-;_
25
15
-16

13

3.
18
18
17
12




We thought it would be useful to look at the distribufion
of tasks by departments. These can be found in Appendices
5.1 throhgh 5.4. We are not going to discuss the content of
the iﬂdividual tables, but we do think it is worthwhile not-
ing the vide variatién in tasks, even using our general cat-
egoriés, across depatinents. -Were we to creaté a finer tax-
onomy, the .fariation would appear to be even more

pronounced.

The concern here 4is that office automation sbftuare may
well have to be tailored to the needs of a given departament,
as vell as having the capability of integrating a department
with the activities of the organization as a vhole; In oth-
er words, a single system vwith comaon software for all may
not satisfy the needs of particular functional users. They
will wvant 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 thar hardware, and wve already are facing a
Shortage of competent progralhers and systers designers.
.The black box by itself is not likely to be the answer. It
is -aking‘ that black box respond to one as An individual
that is much wmore likely to provide the realization of the

office of the future.

Comnunications Diary
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We will commence our discussion by referring to the Diary
sunmaries for each of the organizations. These inclnde the
totals of all responses, the. percentages‘of each item in
couﬁarison‘vith the total nulber of interactioﬁs, and a
breakdovn according to whether the communication was sent or .
received. We then look at the node.usage and organizational'
affiliation natrices;‘ according to bhierarchical level.
These same matrices are also presented hy depaffnent so that
one can see thevextent to which there are variai;ons across
departlents by mode usage and by 1ﬁtfa¥orgeniiatibna1 versas
external conlunication patterns. We will close with a brief
discussion of Hyéergraph Structural Analysis thch has been

conducted for each individual organization.'

The global summaries, which can be found in Appendices
6.1 thiough 6.4, broiide‘ interesfing sinilarities and dif-
ferences among the f€our organizations. Three of then, the
exception is the plastics company, follow the typical pat-
tern 0of face-to-face interaction accounting for 50 to 60
percen£ of the total and telephone communicatiors amounting
to aboﬁt 30 percent. The plastics company exception, use
the twd predominant modes about equally. The reason for the
high telephone traffic of the sanufacturer of plastic prod-
ucts can be found in the departmental breakdowns. The mar-
keting departneni vas a very heavy user of- the telephone.

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

izational communication by telephone. This was because the
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company is physically spread over three plants and a head-
”'quartérs building, and it is much easier to use the tele-
phone tﬁan to take thé five minutes required to walk and

meet vith someone.

‘The flow of paper was substantial in all organizatioans,
especially vhen hand delivered material was included. The
plastics manufacturer had the least amount, Jjust over 15
percent of all recorded communications, which one might ex-
pect since it wvas the smallest company and had not bur eanc-
ratized its procedures. The heaviest user of paper was the
insurance company, which is no surprise, with the large tire
marnufacturer not far behind. The latter's use 6£ paper‘uas
partially a reflectioh 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 theras occurred
as a result of 1hconpiete telephone calls. If one assunes
that’all of the failures vere associated with the telephone
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'lésSaéé'that the tother party' call back beihg 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 4is within a gived switcher. Several elec-
tronic PBX's have a line monitoring capability which signals
the calling party vhen the line they want is free. While
the recorded message céh respond to é'call when someone is
not there, most people feel that is not nearly as satisfac-
tory as informatior obtained from a secretary. The abilit}.
to make ehguities aﬁd get an immediate response is valued by
the large léjority of caliers. One other uéy to handle the
problenm is io avoid it altogether. This can be done by a
coﬁputef message sysien, for example, as the called party
need not be ihere to receive the message, but can read t he
message as soon as they check in on their terwminal. The

aural equivalent is the ansvering service,

One- final comment about the sumpary statistics taken froa
the diaries concerns the amount of time spent cbnnunicating.
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 cbllunicating. There is a di-
rect correlation between the proportion of the sample in
manageeent and the amount of time recorded on the diary.
The average for the tire corpany was 23.66 hours; for the
insurance company if was 12.48 hours; and for the plasiicé
lanufacfurer and the finanmacial services unit it was 12.17

and 9.54 hours respectively. The  latter three figures are
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-- rather lov given the literature on management vwhich suggests
that most managers spend between 60 and 90 percent of their

wvorking time communicating.

We now turn to the mode usage by organizational affilia-
tion of thé ‘other party' matrices, aécording'to one'é levél
in the hiefaréhy (see Appendices 7.1 through 7;u). First wve
should mention that vritten communications are understated.
That'is because they are recorded here only if they did not
occur as part of a face-to—face\interéction. Givea the sta-
tistical routines available to process the data,' we could
not permit double counting as we did in the global summar-

jes.

The f£indings are nét 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 finanﬁial services
upit, a greater proportion of management interactions vere
internal to the unit than was the case.for'the staff. The
reverse wvas true for the insurance coampany. In the other
two organizations there vas no distinction between level in
the hierarchy and the organization affiliation of the other
party. It vould seem that the functional role of a manager
vas a wmore important determinant of his/her comaunication

behaviour than his/her hierarchical level.

- §5 -




With one exception, the insurance comspany, the more sen-
ior the manager, the sore likely he or she was to interact
by means of face-to-face contact. The reason for the excep-
tion wvas the large numsber of external contaéts involviag
management. As wve ﬁave noted before, there is a verj strong

correlation between distance and the use of the telephone.

Since all external contacts vwould have been with someone lo-

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

prising that the telephoné was used.

Considering the same sort of matrices, but now calculated

according to department, wve 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), ve can note that

"the financial activities in the other organizations rely on
paper to accomplish their work, even when most of their re-

cords are on computers.

Headquarters! activities vary. In the insurance company
ve found ihét thef vere heavily involved in paper flow and
hal relatively fev 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 otganizational'

divisions.
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It is Aifficult to come to any definitive conclusions
based on analjses of the individual departments of the or-
ganizations studied. Behaviour varied aldng then, both
within an organizatipn.ana across oféahizétions for depart-
sents >f the same type. Thié is what ve found for the dis-
tributions of tasks as well, and it makes generalizations
most hazardous. Perhapé the safest thing to 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 number
of organizatibns, one cannot say vhether the most ilportant.
bounﬁaries of organizatiohal personalities 1lie 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 we have conducted Hypergraph Structural

Analysis for each of the four organizations. Basicéliy vhat
the'technique does is to group peopié togefher according to
the intensity of their interactions (frequency, volunme,
etc.). This permits us to build up an image of the organi-
zation as it is reflected 4in the coamunication ;netvoﬁxs
uhichiére actually used. Groups are rank ordsred according- .
to the averige frequency of comaunication (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 4individuals both within and without



_ the groups. There are those who are key to a group, who
link iis meabers together. Others link one group to another

or to individuals outside of the group. Furthermore, one

can determine at any time the strength of the felaﬁionship

between non—né-bers of Any given group and its lénhers. As

a consequence, one not only can look at the comnunication

groups.vhichvappear to be essential to the organization, at
least empirically speaking, but at the profiles of each in-
dividual menber of that organization (what groups he or she
belongs'to, hoﬁ théy'relate to other groups; efc.)/ Thus;
one can compare éiisting organizaﬁional boundaries with

those suggested by the Hypergraph Structure, either to

change the structure or to encourage changes in the coamuni-

cation patterns. Since conmunicaﬁions technolbgy has a ma-
jor influence on the patterns created, Byperéraph Structural

lnalysis provides a vehicle to study the changes in these

patterns before and after the implementation of a particular

system.
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SUMMARY AND CONCLUSIONS

Thié final section is divided into two 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 veaknésses. Both subsections include suggesQ'

tions about where we might go from here.

Technological Implications

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

manager is an active user of the technology. The autonated'

office is more thah just communicating word processors, or
arn electronic mail sjsten, or an electronic PBX. It is an
integrated communication-information syster which may be
ﬁsed in suppbrt of n&nagenent. Hence, managers were the fo-

cus of our research effort.

our findings; which are consistent with the few studies
which have téken a closé look at wmanagerial work, suggest
that the predominate activities are those which are hard to
progranm. On the one hand they involve human relations, the
supervision and motivation of subordinates and others to ea-
sure that they do what the .lanager thinks odght to be done.
These activities are not likély to be assisted by office au-
tomation teéhnology. More likely, the requirement for thenm

may increase especially if the electronic office is not re-
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4-5pomsive to the needs of the 3individuals using it. On the
.other hand, a considerable amount of time and effort is
spent by managers on the planning, decision naking, evalua-
tion and-controltsequencé; To the éxtent‘that these activi-
ties can be rdutinized; the deve10pnént ofvappropriate deci-
sion support syétens is clearly feasible. However, the
higher one goes ué the managerial ladder, the more complex
and less routine is the activity of the manager. He dr she
still needs sdpport systeis, but to date these have been op-

erated by intermediaries and by service professionals;

To enable managers to accept electronic devices in their
offices, the system must be responsive to what it is that
they do. This wvwould seem to imply that the automated office
vill exist in an integrated form if, and only if, it incor-
borates ce;tain Appropriate decision support systems. With-
out these one might find the various pieces of an office au-
tomation, but their actual impact wvwill not be substantial.
Only when the electronics can be used to react to individual
And departmental requirements, and at ﬁhe same time proiide
the means to integrate these with . the rest of the organiza-
tion, will one achievé the potential of the office of tomor-
rov. This is essentially a software probles, and nény peo-
ple are already vorking bn its resolution. Given the
shortage of skilled systems programmers- and pe0p1é vith vi-
sions of an integtated 6ffice, the office of the future is

still a long way off.
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Turning to something more specific, wvwe found the anomaly
that §eop1e vant direct and immediate access td others, but
are unvilling to permpit others immediate and direct access
to thénselves. Obviousiy, there is no technology available
to solve this conundrum, but £here are things which can
help. A colpuief based message systea is one. Even though
its current use has been largely restricted to coaputer pfo-
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

coputer, . thbugh it presently requires reasonable typing

-skills.

The issue vhich is often raised regarding electronic sail
and computer based neésége systems is Fhat managers neither
can nor are villing to type. However, in the fev cases
vhere they héve had access t0 a convenient message systenm
(e.g. the Continental illinbis Bank of Chiéago), the unwill-
ingness hasvevaporated. 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 éonputér. ¥hile most of our respondents were willing to
accept typing, copying,ind telephone services that vere less

than peffect, there was 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 problenms
lie with bad input, there is the presumption that when the
computer does not resbond as it shouid, it ié the 'conput-'
er's fault". If more and more of the tasks in an office .are
to be assisfed by the computer, a greater appreciation of
its strengths and liepitations is réguired. This suggests
twdo things. One is that office workers ought tb be betéer
educated about the conputér's capabilities, thé roles it is
presently playing and those it pight play in the future.
Fortunately, younger'people entering the wvorkforce are bet- '
ter informed along'these lines, but the "oldtimers" should
not be ignpred for they too will be influenced by the growﬁh

of the electronic age.

The other suggestion is that the introdution of any new
office automation technology'should be accompanied by an ed-
ucation progtanme, not 6n1y to train people in its use, but
more importantly, to‘inforl people how it will affect their
work and‘vhat role tﬁé'neu technology will play in the gen-
eral Schene of things.A Without this understanding, 'accep-f

tance of the automated office will be slov in coaming.

Issues of Methodology

The use of the (Questionnaire was rather straightforward.
The data obtained were useful as a start, and fﬁe subjects '

vere bettef inforaed ibout our objectives Aifter they had
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__completed the forn. What vas missing were gquestions on at-

titudes tovérd the organization's human and techhical envi-
tonnenis, factors vhich vill 3influence the ‘icéeptance of

corputer based systeas. It was not our intention to cover

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

ture studies shonlad ‘not ignore attitudes. "They foras a
threshﬁold vhich must be Crossed‘hefbre one will give a hew

system a fair trial.

The Task Record Form was very useful in obtaining a rough
description of what one does, but it vas extrénely difficult
to code since people used widely differiﬁg vocabularies to
describé wvhat thej do. Hoveier, precoded formats would not
have helped as lthere' vould bave been the‘difficulty of

translating our vocabulary into theirs. This problen vas

" even greater for the Detailed Task Analysis, which is still

undergoing a recoding process.

Unfortunately, there is no videly accepted language vhich

on2 can use to describe what a manager does, certainly not

to the extent that the descfriptions can be converted into

‘their technological implications. A great deal of work is

still reqniﬁed 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_ptoblan,‘recognizing
that definitive results are not going to be‘forthCOling in
the shortrun. Before we start to construct buildihgs, ve

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

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

Iy. We can better understand communication both in teras of

technology and its organizational ilplicationé uéing'ihe ai-

ary, but these are only parts of the electronic office of
tonorrow. 4He need to knou how communication interacts with

vhat one does on one's own. A possible solution is a de-

\,,

tailed wvork log, 'but these have not been successful in the

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

but it is difficult to observe visually tﬁe content of much

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

nation of logs, oObservation, interviews and electronic re-

cording is the ansver.

some final comaments regarding what needs fo be done are
now in order. First, we need more research on vhat goes on
in an pffice and how this sight actively be supported by the
technologies of the future. People from different perspec-
tives ought to be invited to participate in this task. Sec-
onl, field trials of new technologonught. to be monitored
clpsély, especially using "before and after inpleneniation"
studies. No matter how much ve learn about an office, it is
unlikely that we will be able ¢to model the expected impact,

economic or human, of nev technologies without the oppoitu-

nity to monitor their implementation. Furthernore,'the im-

portant feature of tfaining and its effects should be in-

cluded in this monitoring.
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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 our goal. Without an understanding of
these dynamic procesées ve vill be hard presséd4 to under-
stand either which technclogies are appropriéte and how they
should be integr&fed, or how ¢they should be implenented.
Both are critical issues and substantial field trial re-

search wvwould appear to be necessary to resolve then.
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