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Don’t Hang Up: Organizational Diffusion
of the Intelligent Telephone

George (G, Manross and Ronald E. Rice

Annenherg Scheol of Communications, University of Southern
California, Los Angeles, CA 90089-0281, USA; teleph.:
(213)743-7427

This paper analyzes an effort to introduce an “intelligent”
or “enhanced” PBS telephone system at two separate office
complexes within the same Fortune 500 firm. The effort to
diffuse this communication technology officially succeeded at
the one site and failed at the other site.

This paradox presented an opportunity o study both suc-
cessful and unsuccessful implementation of a new communica-
tions technology within a single organization. It alse provided
an opportunity to test the adequacy of traditional diffusion
theory for explaining the refection of an inrovation. In particu-
lar, diffusion theory does not emphasize political or symbolic
forces in organizations, or the disjuncture hetween the organi-
zation and the end user as adopters.

Results from case study interviews and multivariate analyses
suggest the following:

1. The attributes of the innovation did not discriminate be-
tween the success and failure building, or among the num-
ber of system functions used.

2. The number of enhanced telephone functions used (as a
measure of level of adoption) is very slightly associated in
the success building with increased phone traffic and useful-
ness, but is not asscciated in the failure building with any
perceived impacts.

3. Technical factors interacted with political factors in pre-
venting a successful adoption. :

4. The relationships of attitudes and use of the telephose to
perceive tmpacts and number of functions used differed by
organizational role — management, techaical staff, and ad-
ministrative personnel,

5. Criteria for success and failure may differ at the organiza-
sional fevel and at the user level.
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“The rejection of technological inpovations is a
common occurrence about which we know rela-
tively little. This is especially the case with com-
puter-based information and communication sys-
tems that are often adopted by organizations, only
to be rejected after considerable resources are
devoted to implementation...” [22, p. 79].

If this is true, and it seems likely that it is,
perhaps a useful way to go about understanding
the diffusion of information systems is to sys-
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tematically study failures as well as successes in
implementation. While most studies have focused
on variables which influence success, there has
been a recent emphasis on understanding failures
(since the early statements by Ackoff [1] and
Lucas [48]). This paper reports some of the find-
ings from a study of the diffusion of the “intelli-
gent telephone” in a large organization. The anal-
ysis considers perceived attributes and benefits of
this innovation, and the political, technical, and
implementation processes that influence success of
failure of organizational information systems.

1. Prior Research on Understanding the Adoption
and Implementation of Computer-Based Informa-
tion Systems

The literature regarding the adoption and im-
plementation of computer-based information sys-
tems is voluminous and beyond reviewing here.
However, the literature in general does emphasize
several sets of variables or processes which in-
fluence the outcomes of implementation efforts.

1.1. Variables Influencing the Level of Adoption of
an Innovation

Although there are several process models of
diffusion and implementation [42,45,71,72,81,84],
a five-stage model of organizational adoption is
applied here [34,68]. The five stages include:
agenda-setting, matching, redefining, structuring
and interconnection.

As the particular agenda and innovation were
already chosen by the organization discussed in
the present research, we emphasize the matching
stage. This situation underscores the fact that there
are two levels of adoption that are involved in
introducing new technology into a given social
structure. First, it must be purchased, adopted, or
in some way acquired, by the organization; sec-
ond, it must be accepted by the ultimate wuser
community (individual level). In the matching stage
five subjective attributes of the innovation are
evaluated to assess the fit of the innovation to the
problems or needs established by the agenda: (1)

its perceived relative advantage, (2) compatibility,

(3) complexity, (4) trialability, and (5) observa-
bility, Relative advantage is the degree to which a
new idea is perceived by the user as being superior

to the practice(s) it replaces; compatibility, the
degree to which a new idea is perceived as being
consistent with the potential adoptor’s prior expe-
rience, beliefs and values; complexity, the degree

- to which an innovation is perceived by the user as

being difficult to understand; triability or divisibil-
ity, the degree to which a new idea can be given a
small-scale trial by a potential adopter, or the
extent {or degree] to which parts of the innovation
may be tried; and finally, observability or com-
municability, the degree to which a new idea is
visible to potential adopters.

Evidence about the innovation’s attributes often

come from observing others’ use of the innova-

tion, and by learning more about it through vari-
ous communication channels including interper-
sonal (see {18]) or mass media (see [65]). “...A
system is likely to succeed only if the people
involved associate with it favorable — and realistic
— meanings and expectations of the benefits” [46].
In short, innovations that are perceived as high in
relative advantage, low in complexity, high in
compatibility, communicability and divisibility
have a more rapid rate of adoption [67,68].

This general model of the diffusion of innova-
tions has fueled a tremendous body of literature.
However, there are at least three limitations of the
model. First, it assumes a simple, if not im-
mediate, transferability of innovations from the
developer to the user. A study based solely upon
this model may be unable to explain why some
innovations succeed and others fail [67,84].

Second, it basically takes a “systems rationalist”
perspective, which assumes that consensus aroundg
rational criteria for adoption and evaluation of
innovations is possible [41]. Some theorists, how-
ever, contend that, “ ... social scientists have tradi-
tionally (and erroneocusly} viewed innovation dif-
fusion solely as an area of inquiry pettaining to
individual choice (thus) focusing upon the individ-
ual or household adoption decision™ [15, p. 50].
The bulk of past research emphasized the role of
social networks, information flows, individual or
household demographics and psychological varia-
bles such as innovativeness and resistance to
adoption, but not organizational forces such as
power, politics and symbolic use of innovation
{19,37,41,51]. Thus, a “segmented institutionalist”
perspective may be useful in identifving how
potential adopters create their own meanings for a
systems and negotiate or obstruct the implementa-
tion process.

i
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Third, adoption and implementation studies
have only recently considered the ongoing, evolv-
ing nature of an innovation and its implementa-
tion. This phenomenon has been called reinven-
tion [35,67, 68]. Reinvention is the degree to which
an innovation is changed by the adopter in the
process of adoption. The concept of reinvention
raises a crucial question: To what exient should
the decision makers within the aflopting organiza-
tion press for fidelity (that is discourage the user
of the innovation from altering the technology or
its use from what the designer intended) or to
encourage adaptation of the innovation (that is
permit the user to modify the innovation accord-
ing to his/her best judgement) [26,69,76]. Some
argue that reinvention of any kind will ditute the
innovation’s effectiveness in some unpredictable
way [56]; others argue that each organizational
setting is different and that reinvention can be
healthy [27,67].

While consensus for a “most effective” diffu-
sion model is yet to be arrived at [4,10,75,76], in
order for an office information system to be
adopted by intended users a process of “mutual
adaptation” must take place [491. On the one
hand, the work unit must understand and respond
to the system’s requirements. On the other hand,
the information system (technology) must meet
the needs and desires of the work unit and the
organization. The key to this mutual adaptation is
an interaction of three factors: management sup-
port, user participation, and training [50,80].

2. Factors Influencing the Success or Failure of
Implementation Efforts

The implementation literature offers a wider
range of perspectives. The primary sets of
influences on implementation outcomes, other
than technical aspects of the system itself, seem to
be the following: organizational factors, change
strategies, management support and users’ atti-
tudes [41].

Organizational factors include size, organiza-
tional slack, environmental conditions including
competition, regulations, standards, the economy
and the nature of the organization’s business, life
cycle, and organizational culture {3,30,47,61,78].
Less easily measured but influential aspects of an
organization include the organizational politics and

symbolic interpretation of the innovation {3,22,28
37,43,51,86), and a climate for change [29,32,37].

Frequently suggested change strategies include
phased implementation and adaprive planning
[2,29,32,34,38,40,74); training [9,11,37]; and wuser /
involvement [2,16,23,40,43,51,53,55,59,77].

Top management support has been shown to be
crittcal influence in implementation outcomes
[37,38,43,47,51,52,58,59;60,Ch. 8]; and includes the
consideration of the behavior and decisions of key
acrors such as gatekeepers, opinion leaders, change
agent(s), and the intended user community [47,79],
as well as management, technical personnel and
administrative staff [8,9,20,28].

Of course, the potential users are now recog-
nized as a major influence on implementation
efforts. Aspects of concern include the role per-
ceived needs play (technology pull vs. technology
push) in the successful adoption of new technolo-
gies {1,32,68}; potential users’ attitudes toward the
systems [17,19,8,31,37,41,60,61); users’ allegiance
to some entity other than the organization {43,70];
and information workers’ stress [37,70,86].

This very brief review of the literature on the
process of adopting and implementing informa-
tion systems leads to two research questions stem-
ming from an analysis of one company’s attempt
to implement an intelligent telephone system: (1)
Why can the same information technology “suc-
ceed” in one organizational setting and “fail” in
another? and (2) What, in fact, constitutes
“success” or “failure?”

The analyses focus on impertant variables iden-
tified above: political and cultural attributes of
the innovation, characteristics of the organization,
the role of key actors, change strategies, users’
attitudes, and symbolic interpretation of “success”
and “failure”.

3. Data: The Case

3.1. Technology

A high-technology Fortune 500 firm recently
installed an enhanced telephone switching system
- commonly known as the “intelligent” telephone
- at two of its office complexes located on the
West Coast, near Los Angeles. Both complexes
employed about 700 employees and were similarly
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organized and staffed. These two sites are the first
of many units within the company which will
eventually use an intelligent system. The firm’s

Table 1
Primary Functions of an Enhanced Telephone System:

Station-user features
1. Add-on features
- Automatic off-hook camp-on -
. Callback (camp-on}
- Call forwarding (with cancelfation or change from for-
warded or original station)
- Call bold {off-hook and on-hock conditions)
. Call park
. Calt pick-up-ringing line (group or directed)
. Call transfer
9. Call waiting indication
16. COM lines (executive intercom)
11. Distinctive ringing
12. Do not disturb
13. DOD (direct outward dialing)
14. Executive busy override
13. Off-hock routing override
16. Private ¢call
17. Save/repeat number dialed (iocal menory)
18, Speed calling {up to 599 numbers in system-memory and
250 in station memory)
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O =2 O Lh

System Features
1. ACD (automatic call distribution}
traffic statistics
call waiting visuals
recorded source identification
delay before announce
multi-level overflow
agent monitoring
autoprint for statistics
h. “follow-me™ agent statistics
- AND (antomatic network dialing)
- Call detail recording - outward and /or inward
. Call detail recording - via floppy disc or 9-track mag tape
- Call queing (call-bacvk and standby)
. CAS (centralized attendant service)
- CBXI management reporter (on-site colfation and retrieval
of calling formation reports)
8. Data communications
9. Digit translation
10, PDTMF-to-rotacy conversion
11. Electronic message
12. Electronic phones (ETS-100-200 and -300)
13. Expanded traffic measurement capability
14. Floppy disk automatic program
15. Forced authorization codes
16. Message registration
17. Route optimization (with unique MCI and SP dial-up
access)
18. Satellite operation
19. Serial data interface
20. Toll restriction
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implementation strategy is consciously incremen-
tal. This will allow results from the early adoption
efforts to be used to guide later implementation
efforts. The particular intelligent switch installed
in this situation provides up to 200 different func-
tions, which is standard for most current on-site
telephone switches, Some of the functions appear
in Table 1.

From an engineering viewpoint, of course, the
inteiligent or enhanced telephone switching sys-
tem is radically different from the telephone service
generally available from the local operating com-
pany. Besides the capabilities noted above, the
inteiligent system is capable of transmitting both
voice and data simultaneously over a single pair of
standard telephone wires by converting analog
voice signals to digital signals [82]. The enhanced
switching system can also serve as a digital inter-
face between a desktop terminal (e.g., personal
computer or word processor) and a majnframe
computer (e.g., minicomputer). As a result, data
can be transported among computers via existing
phone wire in order to access individual, corporate
and outside databases, as well as communicating
via electronic mail.

For individual users, the capabilities include
such functions as call-forwarding, call-holding, au-
tomatic redial, conference calling, and a “do not
disturb” feature. '

In addition to the user-oriented functions of
the enhanced switching system, the on-site switch-
ing has features designed for the system’s manager.
The station message detail reporting feature keeps
a record of each and every call. For example,
“outward toll dial” tracks and records outgoing
long distance calls for each station, and “auto-
matic billing” not only keeps a usage record, but
automatically invoices the appropriate division or
department within the organization for calls made
from their authorized telephones. And while the
company has not yet done so, if management
wishes more thorough records (which allows de-
tailed reports to be prepared as needed) or, on the
other hand, if management becomes concerned
with information overload (too many records),
additional software can be purchased that allows
telephone activity records to be stored electroni-
cally. In short, the enhanced switching system
literally turns the telephone into a hand terminal
linked to a mainframe computer.
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3.2, Success and Failure

Within a short period of time, the employees in
one of the two buildings were strongly objecting
to the new telephone system while no such mass
rejection was experienced at the second building.
“Fajlure” was easy to define and measure: The
new telephone system was in fact physically re-
moved from the one building. The iritial inclina-
tion might, of course, be to label the one installa-
tion a “failure” and the other a “success.” On the
other hand, it was not clear at the beginning of the
research whether or not the users in the “success’
building were actually utilizing the modern tech-
nology as anything other than a traditional tele-
phone system, which the new technology was in-
tended to replace.

Qur primary research question, then, is to de-
termine which variables associated with the diffu-
sion /implementation process influenced the dif-
ferent outcomes? The secondary question is to
more clearly understand what constitutes success
and failure?

4. Method
4.1. Sample

The sample for this study consisted of em-
ployees who had been introduced to the intelligent
telephone when it was originally installed for use
in the west coast facilities of this Fortune 500
firm. Initially, 50 names were randomly selected
from each building. Some of these individuals
were no longer located in the building where they
first used the enhanced phone system. However,
they were still requested to participate in the study
and were asked to base their input on their best
recollection of their initial experience. Forty-two
people participated from the facility where the
innovation had been rejected, and 40 employees
participated from the facility where the system
had not been rejected, representing an 82% re-
sponse rate.

Users were naturally stratified insofar as each
building comprised the same basic job mix, op-
erated within the same corporate structure and
philosophy, had received the same training, used
exactly the same technology, and worked in build-
ings which were, in fact, fairly close to one another.

Thus, some typical sources of variation have been
controlled in this field study.

4.2, Questionnaire and Interviews

Respondents were asked to complete a
questionnaire and return it to the Communica-
tions Department (via inter-departmental mail)
within 48 hours of receipt. A cover letter informed
them that the study was part of an effort to
analyze the intelligent telephone in order to de-
termine whether or not it was a useful instrument
for the majority of the employees at this firm. This
message was personally reinforced by the respon-
dents’ immediate supervisor. All respondents were
assured of the complete confidentiality of their
responses.

Open-ended interviews were also conducted
with six managers involved in the decision to
implement the intelligent telephone and one other
individual. These seven people included the in-
dividual who conducts a major portion of the user
training on the new intelligent telephone system; a
Seniar Communications Analyst who had been
watching over this project from its inception and
is committed to its ultimate success; a Senior
Communications Analyst who came to the corpo-
ration from one of the telephone companies and
approaches the introduction of telephone technol-
ogy from a more technical viewpoint; a Manager
of Research; the Manager of Communications;
the Operations Supervisor, who was the highest
person in the management hierarchy we inter-
viewed and who is extremely knowledgeable about
the history and growth pattern of the telephone in
society; and one additional person who was cho-
sen because she was not involved with the adop-
tion process, vet had undergone training in using
the inteliigent telephone.

5. Results
S5.1. Usage

Respondents were asked to recall the number
of functions used at two separate points in time. *

* That there is bias and estimation problems in measures of
system usage based on recall is undeniable. Its role in
information systems studies is surnmarized in [60, p. 208].
{deally, compuier-monitored usage statistics should be used
{63]. However, such records were not available to the
authors.
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Table 2

Comparison by building of number of enhanced functions used by number of respondents at two points in time.

Time Building, Number of functions used Total Mean **

Period 0 1 2 3 4 s 6 1 8 9

One: Suceess 1 8 s 10 4 7 i 2 i 1 39 349
Failure 7 6 9 i2 3 3 ] 1 i 0 35 291

Two: Success 14 5 4 6 1 5 1 1 1 2 40 2.48
Failure * 30 2 4 1 0 3 2 0 4] 0 42 (.95

2

* Some respondents in the faiiure building had been transferred to buildings which had an intelligeﬁa telephone switch.

**See text for t-test comparisons,

The times were: (1) time one: immediately after
being trained in the use of the new telephone
system; and (2) time two: about a year later.
Usage results indicate that those users in the

building that subsequently rejected the innovation

used only siightly, but not significantly, fewer
functions than did users in the other building
(means == 3.5, 2.9; 1= 1.63; p <0.15). While there
is a statistically significant difference in usage
levels between the two buildings at time two, this
is not very interesting because the switch had been
removed from the one office complex. What might
be of interest, however, is that the usage of func-
tions in the building where the intelligent tele-
phone system was not rejected dropped off signifi-
cantly between time one and time two: from less
than 3% of the user community not using any of
the enhanced features to about 35%; and from
65% using between 3 and 9 functions, to less than
43% using that number of enhanced features. The
mean npumber of features used dropped from 3.5
to 2.7. This within-group t-test is significant, at
p <0.0005 (¢ =3.52; n=39). Similar results have
been found in other studies, such as a decline in
usage of computer based messaging and videotext
systems after initial familiarization with the sys-
tem [64,65].

Further, in either building only nine of the
system’s features available to individuals were ever
used. Only two people used all of these nine
functions. Table 2 shows this distribution,

The limited acceptance of this innovation is
further realized when considering that of the total
nine fanctions used in the enhanced phone sys-
tem, only three are unique to the inmtelligent tele-
phone. These are the “save and repeat” feature,
“speed dialing” and the “do not disturb™ features.
The remaining six functions used are offered by
most standard business telephone systems: call-

back, call forwarding, callhold, call transfer, call
waiting and COM lines (executive intercom).

In other words, the new system, even today, is
largely being used as a traditional telephone sys-
temn, As a resuli, the company’s employees are not
enjoving the full capabilities that are possible in
state-of-the-art, computer-mediated telephone sys-
tems. However, the administrative system features
(e.g., billing and monitoring functions) may well
be providing important benefits to the organiza-
fion.

3.2, Innovation Atiributes and Impacts

In an attempt to understand the attributes
which contribute to the acceptance or rejection of
the intelligent telephone, several questions asked
respondents to rate the system on specific mea-
sures of relative advantage, complexity, compati-
bility, communicability, status, reliability, in-
novativeness, productivity and impacts. The im-
pact measures were variables used in a previous
study of an electronic mail system [64], which in
turn were developed to replicate earlier studies (as
reviewed in [61]. Surprisingly, there were no sig-
nificant differences in mean values of these varia-
bles between the success and failure buildings.
Users’ attitudes toward computers in general were
also assessed. No significant differences were
found here, either. However, users in the failure
building did tend to perceive computers as “en-
abling one to handle much more work” more than
did users in the success building ( p < 0.09).

As there were no significant differences be-
tween the buildings in users’ perceptions of the
attributes of the innovation, those attributes can-
not be held accountable for the difference in out-
comes. Therefore, in order to describe underlying
factors of attributes and impacts in-an attempt to




Tabte 3
(2). Factor analysis of attitudes towards enbanced telephone system.

Variables * Factors
Appropri- Complex- Function- Good Status
- ateness ity ality System Status
Status:
Having ~{,11387 —(1,04992 0.79491 ~0.2410 0.29745
Knowing how to use ~.06254 - {.08746 0.09005 0.23007 0.79820
Difficul feasy:
Systemn features -0.11431 0.85394 0.13960 0.05279 ~0.00440
Remembering codes 0.02876 0.72619 ~0.03021 0.30168 ~ 013711
Help from monitors 0.13873 0.69740 -0.10236 —~0.00721 0.16377
Help from co-workers 0.09217 0.51613 - 0.04068 ~0.06321 0.64052
Reliability 0.09581 0.02649 - (00322 0.77803 0.24453
Innovative system —0.01949 0.11091 05228 0.79771 - 0.60700
Appropriateness for:
Exchanging info. 0.29036 0.32897 0.48333 (.56503 —0.06889
Bargaining /negotiating 071287 0.09608 0.16368 - 0.03373 3.06492
Getting 10 know people 0.67366 (.10046 ~0.12522 0.15522 ~0.17649
Asking questions (.38153 (.14600 0.73087 0.31935 ~0.12568
Szaying in touch 0.45463 —~0.17978 0.70087 0.25432 - 0.08192
Generating ideas - 0.79065 0.05985 0.13268 007326 0.03109
Solving disagreements 0.78752 ~§.15148 0.16252 - 0.00950 0.05008
Eigenvalues 3.81 2.36 1.57 1.38 1.14
% Varianced explained 25.4G 15.73 10.46 9.22 7.61
Alpha reliability ** 0.76 0.69 .68 0.66 -
Mean of scale 1.39 3.00 .00 1.96
S.D. of scale 0.38 0.75 0.92 1.02
Non-missing N of scale 69 &7 TG a2

(b). Factor analysis of impacts of enhanced telephone system.

Variables * Factors
Task Useful- " . Traffic
) Benefits ness
Decrease/Increase in: )
Phone usage 0.50427 0.07882 0.55844
Calls received 0.35135 005320 0.67471
Quantity of Work 0.79387 - 0.14944 0.12197
Quality of work 0.65404 0.48689 (20786
Rate of handiing info, 0.2147% 0.77524 0.51791
Contacts you initiate 0.67776 0.39178 0.32962
Contacts others initiate with you (.54719 0.34312 0.43838
Comemunications from superiors 175016 0.29679 0.18203
Cormrunications 1o superiors 0.82303 0.30263 0.22549
- Communications with other divisions 0.74091 0.24117 0.30368
Number of times leave desk 0.28830 0.53010 —0.44424
Amount of after-hours work 0.72616 (28410 ~0.00862
. New system helps avoid busy signals 0.09793 (.20894 . 077705
' Difficult /easy to do without new phane 0.13136 0.77723 0.10412
Eigenvalues 6.72 1.41 1.14
% Variance explained 47.99 10.06 8.16
Alpha reliability *+ 0.92 0.63 ‘ 0.68
Mean of scale . 312 S2.70 310
3.D. of scale -0.44 0.56 0.54
Non-missing N of scale 77 7% 77

* All items five-point scale except Status: Having (1 = ves, 2 = not sure, 3 = no) and Appropriateness items (1= appropriate, 2 =
not). “5* indicated “ very easy,” “significantly increased” or similar scale anchor on all dther items. :

** Scales representing. factors were constructed by taking the average of variables loading at least 0.6 on one factor and no more
than (.4 on any other factor. The scale value was set to missing if more than 15% of the constituent variables had missing values.
Several exceptions were intended to keep conceptually similar variables together. For example, although “exchanging info,”
“asking questions” and “staying in touch” loaded on a separate factor, they were added in the “Appropriateness” scale. The
alpha for the four-item scale was 0.76; adding the three other appropriateness items raised the alpha to 0.83. Scale items are
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Table 4 .
Regression of number of functions used on attitudes toward,
or impacts of, enhanced telephone in success and fatlure buiid-
ings.

Building: Failure -
Independent Variables:
Attitudes Beta P Modei
Good System 0.39 017 df =419
Complexity -~0.11 0.65 F=077
Appropriateness 0.00 0.99 p <056
Status 0.16 043 RY=0.14
Adj. B2 =000
Building: Success
Independent Variables: '
Attitudes Beta P Model-
Good system ¢.10 0.66 df =424
Complexity - (.01 .95 F=061
Appropriateness (.20 .31 p <066
Status ¢G18 040 RI=009
Adj. R? = ~0.06
Building: Failure
Independent Variables:
Impacts Beta y4 Model
Traffic .19 G.41 df =328
Usefulness 637 0.14 F=255.
Task Benefits -~ 0.07 G.78 p <008
R*=021
Adj. R?=0.13
Building: Success
Independent Variables:
Impacts Beta v Model
Traffic : 0.67 0.002 df =333
Usefulness 0.44 0.01 F=3500
Task Benefits (.59 0.01 p < 0.006
R*=0.31
Adj. R* =025

NOTE: independent variables are scale items identified in
Table Three.

provide a smaller set of variables to use in predic-
ting usage of the intelligent telephone, the attri-

bute variables and the impact variables were each

subjected to varimax rotated factor analysis. The
findings, along with brief descriptions of the items,
appear in Table 3, Perceived attributes of the
intelligent telephone and the organizational con-
text produced five factors explaining 68.4% of the
variance. They were labelled: (1) appropriateness,
(2) complexity, (3) functionality, (4) good sys-
tem, and (5) status. Perceived impacts of the new
technology produced three factors explaining
66.2% of the variance. They were labelled: (1)
task benefits, (2) usefulness, and (3) traffic.

The number of enhanced telephone functions
used were then regressed on attitudes and on
impacts, for each building. The number of func-
tions used was chosen as an indicator of “level of
adoption” of the enhanced telephone system by
intended users because it is these features that sets
this particular technology apart from the tradi-
tional telephone. 1t seems reasonable to conclude,
therefore, that the greater the number of functions
one uses from the available features of the new
system, the more one has adopted the new tech-
nology. These findings are reported in Table 4. No
significant variance is explained by the astitude
variables. These tables reinforce the evidence that,
in this particular case, attitudes towards the in-
novation played no role in determining how much
a user adopted the new technology in his/her
daily routine, and this lack of relationship held in
both buildings. The impact variables, played a
significantly greater role, but only in the success
building. Task benefits, traffic and usefulness all
are significant predictors of the numbers of intelli-
gent telephone functions used. That is, the system
is perceived to be able to facilitate increased,
wait-free calling, a higher rate of handling infor-
mation, more calls received, and increased work
benefits. Moreover, users in the success building
associate these benefits with usage of more system
features. However, note that the items on the
usefulness scale are increased information rate,
increased number of times leaving desk, and in-
creased ease of doing withowr the telephone. Atti-
tudes and benefits were not significantly related to
system usage in the fallure building.

Thus, there is some evidence that the innova-
tion was successfully adopted in the first building:
people used more features of the system, and this
use was associated with greater facility in handling
more conversations and work-related benefits.
However, there is an indication that the actual use
of the system was unsatisfactory - people who
used the system more were more likely to feel they
could do without it. '

5.3. Alternative Explanations for Non-Adoption

The difference between adoption success. and
failure, and indeed between levels of usage, cannot
be explained on the basis of traditional innovation
attributes, and only partially on the basis of per-
ceived benefits. That is, characteristics of the in-
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novation, abstracted from the organizational con-
text and vsers’ needs, are, in this case, insufficient
to understand the diffusion process. ** Therefore,
aspects of the implementation effort and the tech-
nical system must be considered. Some of the
likely reasons for failure can be drawn from re-
sponses to open-ended questions of the survey,
These refer to aspects of training, technology,
organizational politics, and organizational roles of
users. Some of the comments follow:

Training Aspects. 1t became obvious that train-
ing was insufficient. Even though formal floor
monitors were established to provide reference
sources, users were not aware of their existence.
The following quotes indicate these gaps in train-
ing:

“,..to0 many options...procedures are too com-
plex.”

“The problem is, if you don’t need or use the
features it’s difficult to remember how.”

“Dialing is a pain!”

“] wasn’t trained {properly) on the system.”
“Secretaries did not receive the proper training.”
“If a secretary is not around, other people are
much less likely to answer somebody else’s phone
and take a message.”

“Floor Monitors? There’s no such thing.™
“What's a floor monitor?”

Technical Aspects. Virtually everyone in the
failure building reported experiencing mass frus-
tration with technically related problems in trying
to get the enhanced telephone system to work
properly. They seemed to like the idea behind the
new telephone system, but simply could not get it
to work adequately. Technology personnel
acknowledged that somehow the proper air condi-
tioning unit was not installed inside the control
room where the telephone switching system
(mainframe computer) was housed. This was an
acute problem, and one that was not encountered
in the other building. By the time these problems
were resolved in the failure building, user’s atti-
tudes toward the reliability of the system in the
failure building were so low that the change agents
simply could not rekindle much enthusiasm.

The vsers’ description of the technical problems
can perhaps be best understood by placing them
into three categories:

** Thirty-two items pertaining to organizational culture were
also asked. Only two of those were significantly associated
with usage of features.

(1) The design of the technology itself.

“Calls took noticeably longer to connect or start
ringing.”

“Long distance dialing protocol was too cumber-
some. Many people blew 1t 50 percent of the
time.”

“Procedures requiring you to depress buttons on
the handset cradle were confusing; wait a second,
then push down a second time. If you push a little
too long, it hangs up; if you push too litde, it
doesn’t work.”

“The strange clicks are confusing when transfer-
ring a call.”

“...one of the most frequently re-occurring prob-
lems is the inability to pick up calls from a secre-
tary’s console for extensions within the pickup
group.”

(2) Problems in system functioning due to inade-
quate air conditioning.

“The lines are consistently ‘noisier’ than any-
where else.”

*...the phones often ‘call back’ for no apparent
reason, bumping workers off computer terminals
and interrupting work.”

“People calling in would complain about the line
being busy when it wasn’t. My phone had never
even rung.”

“At times it will not allow me to pick-up calls,
callers cannot always hear me answer and (there-
fore) have to call back, and not always can |
reconnect to the caller.”

(3) Planning or system management oversights.
“I have only two incoming lines. Therefore, if
someone wishes to hold on the line while I take
another call, both of my lines are tied up.”
“...often (weekly) the system was ‘rebooted’ and
all individual programming was lost.”

“We had twelve people (in our project group), but
only ten could be one a comm-line.”

“The days I spent on overtime during the weekend
I could not call out, as the computer did not work
on Sundays. Great for emergencies, huh?”

“The conference function only worked on the
managers’ phones, as if the techs never needed to
have two engineers on (the phone) at the same
time.”

Political Aspects. This particular company is
currently undergoing a major growth period in
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which a large number of employees is being trans-
ferred from the central regional offices to outlying
facilities. Many of these facilities, while being very
modern and in many ways even a more desirable
environment in which to work are located some
distance from the hub of the central regional
complex. Not unexpectedly, this oftentimes is met
with resistance by those who are concerned about
being taken out of the decision-making limelight.
The personnel interviews indicated that the
employees in both buildings were equally disgrun-
tled over being moved out of the limelight.

However, the major technical problems in the
failure building became 2 convenient excuse for
the people in the one complex to complain loudly
about the support facilities in the new building.
There apparently was an onslaught of formal re-
quests from employees in this complex to be
transferred back to regional headquarters. There
was at least one case where the employee was
actually transferred back to his old office.

The political explanation is further supported
by noting that there was no significant difference
between either the success or the failure buildings
on the question: “How reliable does the enhanced
telephone system seem to you?” Yet, as noted
above, the change agents reported a far greater
number of complaints regarding technical prob-
lems from the failure building where the intelligent
telephone was ultimately rejected. That is, the
apparent cause (system unreliability) of the com-
plaints was equal in the two buildings, but the
outcome behavior (complaints) was noticeably dif-
ferent. Thus, there were other causes, such as
political discontent, that took advantage of the
real problem with reliability and training.

Organizational Role Aspects. The change agents
did anticipate some differences in the acceptance
level among the three levels of employees using
the new technology (management, technical and
admuztistrative). For example, many of the firm’s
- managemeni and technical personnel are also sci-
entists who operate in what some there call an
“Finstein environment” {(a think tank). These
individuals apparently often see the telephone as a
necessary evil that interrupts their “think time”;
thus no automated system would be seen as an
improvement. Our interviewees felt that indeed
managers were unwilling to use the phone, and
the questionnaire data do show lower levels of
usage for managers and technical personnel than

Tabie 5

Regression of number of functions used on time spent using
the telephone and perceived appropriateness of the new tele-
phone systemn at timse one by job category (management,
technical staff, and administrative personnel),

Management Personnel

Independent Variables: Betg P Model
df =129
Time using telephone  —-044  0.21 F=138
Appropriateness 0.48 018 p <030
R?=023
Adj. R? =0.06
Technical Staff
Independent Variables: Beta ¥4 Model
df =229
Time using telephone 0.58 0.001 F=8351
Appropriateness 037 002 p <6001
R*=1037
Adj. R®=0.33
Administrative Personnel '
Independent Variables:  Beta P Model
’ df =216
Time using telephone 0.55  0.02 F=338
Appropriateness 0.08 072 p <006
R%=030
Adi. R*=021
Table 6

Regression of perceived task benefits of intelligent telephone
on time speat using the new telephone on time spent using the
new telephone system and perceived appropriateness of new
telephone system at time cne by job calegory (management,
technical staff, and administrative personnel).

Management Personnel

Independent Variables: Beta p Model
df =28
Time using telephone  0.08  0.82 F=1.67
Appropriateness 03¢ 0.37 p <025
R? =029
Adj. R?= (.12
Technical Staff
Independent Variables: Beta p Model '
df =230
Time using telephone 0,52 0.005 F =486
Appropriateness 0.08 093 p<90.01 =
R*=0.24
Adj. R?=10.19
Administrative Personnel
Independent Variables: Beta p Model
df =220
Time using telephone  9.11 .62 F =090
Appropriateness 028 (22 p <044
R? = (.08
Adj. R?*=0.00
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for administrative personnel {(14% and 11% as
compared to 28% of an average working day,
p < 0.05), although all reported similar numbers of
functions used. :

There is also evidence of differential influences
on adoption between different job categories
(management, technical and administrative).

The reported number of intelligent telephone
functions used was not associated with time spent
using the telephone in one’s daily work routine or
with perceptions of appropriateness of the new
systems for managers, but was associated with
time spent using the phone for technical and
administrative personnel, and appropriateness for
adminisirative personnel. Table 5 shows these re-
sults,

The perceived task benefits of using the intelli-
gent telephone were also not associated with tele-
phone use and appropriateness for managers or
for administrative personnel. For technical staff,
their time spent using the phone, but not their
perceptions of appropriateness, was related to re-
ported benefits of the new system. Table 6 shows
these results.

Managers’ reported innovation behaviors or
evaluations were not related, then, to specific
phone uses or perception of the appropriateness of
the system. Perhaps this is due to the managerial
practice of having secretaries screen and place
calls. Perhaps the functions of such a system and
the kinds of benefits measured are not as ger-
maine to managerial work as they are to other
workers, For administrators, only time spent using
the phone played a role. But the use of the phone
for work-related tasks, and appropriateness of the
news system, did influence the use and benefits
reported by technical staff. That is, the relative
advantage of an innovation (functions and task
benefits) may be more salient to those who have
more specific needs for the innovation. The impli-
cation is that managers may be less appropriate,
and less motivated, users of such an organiza-
tional technology! Alternatively, technical staff are
more particular or evaluative in nature concerning
information systems, so their needs and percep-
tions are more likely to influence their adoption
behavior.

5.4. Success or Failure

The preceding analyses have shown that in
spite of very similar perceptions of the atiributes

of the intelligent telephone, similar attitudes to-
ward computers, and similar perceptions of the
benefits derived from the innovation, two similar
user groups produced quite different outcomes in
the intraorganizational diffusion process. Political
dissatisfaction from being moved out of the central
action led users in the failure building to take
advantage of real technical problems in that build-
ing and training oversights in both buildings as an
opportunity to reject an innovation introduced by
the organization. The analysis indicates that tradi-
tional diffusion theory is, indeed, not always suffi-
cient to explain the adoption or rejection of in-
novation. Other more contextual perspectives are
required o understand such processes.

However, even the analysis of the causes of
rejection does not consider the full implementa-
tion process. What happened afrer the system was
“successfully” adopted? Note that the success
building did not maintain its initial usage of fea-
tures. In fact, upon further interviewing, respon-
dents provided information that indicated that the
continued adoption by the organization was a
product of different interpretations of what con-
stituted success, and may not be strongly linked to
how users respond to the innovation over time,

For example, due o the potential benefits to
the organization through better accounting proce-
dures and cost-reducing features at the systems
level, management may well define success as
anything short of rejection of the new system.
However, the user community, not surprisingly,
appears to define success negatively as nothing
more than letting them carry on business as usual,
without creating any undue inconvenience to them
in their daily routine. This new intelligent tele-
phone system is not being used much differently
than was the prior telephone system, at least by
individual users. Further, increased use and
processing capabilities of the system were not
associated with increased dependence on the phone
system in users’ minds. The case and survey data
therefore indicate that this particular impiementa-
tion was not successful with respect to individuals’
adoption, even in the “success” building.

6. Summary

Analysis of users’ perceived attributes of an
intelligent telephone system, users’ attitudes to-
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wards the innovation, and perceived impacts of
the system was based upon a small random sam-
ple from two offices in a large firm. The results
indicate slightly favorable responses toward the
innovation and its impacts, but could not identify
perceived attributes of the innovation that dif-
ferentiated between a “successful” and a “failed”
adoption of the innovation. Further, levels of indi-
vidual usage of the enhanced telephone’s functions
could not be distinguished by attitudes, and only
slightly by the perceived increases in information
handling and phone calls. Rven $0, however, users
did not feel that it would be difficult to do without
the intelligent telephone. Greater explanation for
failure comes from an understanding of the politics
of organizational decision-making, technical diffi-
culties with the system, professional norms, lack
of training, insufficient perception of top manage-
ment support, and absence of user involvement,
Users’ attitudes about these aspects of imnplemen-
tation seem to provide the best explanation for the
clear rejection of the system in one building, Ad-
ditionally, even the criterion of “success” is con-
textual, and may be defined differently by the
organizational adopters and by end-user adopters,

These results imply several insights into the
process of diffusing and implementing organiza-
tional information systems. First, while it is obvi-
ous that technical aspects of a new system must be
reliable and somewhat transparent to users, these
aspects can easily be used as symbolic and politi-
cal rationales for resisting innovation. This is be-
cause while the innovation itself may be useful,
the accompanying organizational change may be
threatening or unacceptable to particular stake-
holders. Thus, planning and evaluation of new
media systems should assess both the climate for
change and the range of potential stakeholders in
the change [62].

Second, individual and organizational needs
play a role in assessments of innovation benefits,
The fact that respondents can report increased
usage and increased communication activity while
reporting that it would not be difficult to do
without the innovation, indicates that being able
to do more of the same faster is not necessarily a
boon. In this case, the fundamental benefits of the
innovation as implemented seem to- accrue to
organizational record-keeping, not to individual
users. Linking the telephone to the organization’s
billing routines on the mainframe is a valid and

innovative use of technology; it cannot be as-
sumed to be sufficient justification for users at-
tempting to accomplish their day-to-day tasks.
For the technology analysed here, there seem to be
few components explicitly attractive and useful to
potential adopters. Therefore, organizational
adoption and individual adoption need to be
managed and assessed differently.

Third, qualitative and quantitative analyses are
complementary approaches toward understanding
implementation outcomes. Ideally these analyses
would also include the use of computer-monitored
data which could indicate actual behavior - actual
use of the system — rather than reported use.

Finally, the implementation and the subsequent
diffusion of organizational information systems
must be seen, theoretically, as a contingent pro-
cess. A wide variety of variables has been shown
to influence success of failure. Researchers and
practitioners must manage this complexity by
means of pilot studies and systems, planning,
ongoing evaluation and feedback. The present re-
sult of “no relationship” - except for predictors
of adoption in the success building, and for tech-
nical staff - involving traditional innovation vari-
ables cannot be seen as indicating their lack of
importance to the diffusion process. Rather, this
finding must be seen as one possibility when far
stronger forces — political and task-oriented needs
-~ come into play. Traditional diffusion theory
must be augmented by implementation research
which focusses on the political and subjective
forces that come into play after an organizational
has decided to adopt an information system.
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