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Implementing Radical Change:

Gradual Versus Rapid Pace

ABSTRACT

This paper explores the question of how radical changes are implemented in

organizations. The literature either does not directly address this issue or implies that

radical change can only be implemented rapidly. In fact, to speak oi the gradual implemen-

tation of radical change may at first glance appear paradoxical: how can radical change be

implemented slowly? We examine the assumptions underlying various notions of radical

change, and suggest that it may be useful for both conceptual and managerial reasons to

distinguish, at least analytically, between the nature or degree of organizational change

(radical or incremental) and the pace or speed of its implementation (rapid or gradual).

Drawing on the findings of a field study that investigated the implementation of radical

change in systems development, we show that the gradual implementation of radical change

may not only be feasible, but also effective in some situations. Specifically, we identify

characteristics of the organizational context and the technological innovation that can

indicate the conditions under which gradual implementation of radical changes may be

appropriate.
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Implementing Radical Change: Gradual Versus Rapid Pace

There is considerable attention being paid today—both in the research and practitioner

literatures—to the importance of organizational change around the introduction of new

technology. Calls to reinvent the corporation, reengineer business processes, and redesign

work flows have become the fashionable response to 'he so-called information technology

paradox. Hammer's (1990) by now well-known dictum, "Don't Automate—Obliterate,"

accurately captures the general sentiment—to gain real benefits from investment in

information technology, managers must accomplish radical change in their organizations.

Implementing radical change in organizations is no mean feat, as several studies

comparing radical and incremental change have demonstrated (Dewar and Dutton, 1986;

Ettlie, Bridges and O'Keefe, 1984; Orlikowski, 1993; Tushman and Romanelli, 1985). In

contrast to incremental change, where established structures, processes, and knowledge are

extended and augmented, radical change replaces the status quo with a new order of things

and as a result may create serious disruptions in structures, processes, operations,

knowledge, and morale. Jobs are altered and eliminated, skills are gained and lost,

information flow is redefined and rerouted, processes are transformed and created,

responsibilities are transferred, and power bases are undermined. Managing such disruptions

becomes critical to the experiences and outcomes associated with radical organizational

change.

This paper explores the question of how radical changes are implemented in

organizations. The literature either does not directly address this issue or implies that

radical change can only be implemented rapidly. In fact, to speak of the gradual implemen-

tation of radical change may at first glance appear paradoxical: how can radical change be

implemented slowly? We became intrigued by this question during a research study of the

implementation of CASE (Coniputer-Aided Software Engineering) tools in systems

development. Orlikowski (1993) and Fichman and Kemerer (1993) have shown that a
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number of software development innovations such as CASE tools, development methodolo-

gies, and programming languages can represent radical change in the work, knowledge, and

organization of systems development. The organization we were studying was clearly

implementing a radical change in software development, represented by the adoption of the

IE methodology and lEF CASE tools. Yet, the implementation of these radical changes

appeared to be proceeding somewhat gradually. This apparent paradox prompted us to

examine the relationship between the nature or degree of change and the pace or speed of

its implementation, and in particular to confront the oft-taken-for-granted notion that

radical change can only be implemented quickly. In contrast to the expectation that the slow

implementation of radical change necessarily means reducing it to a series of incremental

changes, our research findings suggest that under certain conditions the gradual implemen-

tation of radical change may be not only feasible, but also effective.

Before considering the research study which generated these implications, we believe

it is instructive to examine some of the assumptions that underlie our understandings and

notions of radical change. In particular, an examination of both business and academic

writings on the topic suggests that there are multiple and different meanings as well as uses

of the term. Our research findings have made us realize that it is useful ior both conceptual

and managerial reasons to distinguish, at least analytically, between the nature or degree of

change (radical or incremental) and the pace or speed of its implementation (rapid or

gradual). That is, it is possible to characterize an organizational change in terms of two

dimensions, as represented by the two questions: how big is the change? [nature] and how

quickly is the change accomplished? [pace]. In this we follow Gersick's (1991) recommenda-

tion to differentiate between the processes of change (e.g., pace of change) and their

outcomes (e.g., nature of change). As our brief review of the literature will indicate, such

a distinction is not always made. We believe that disentangling these two dimensions of

change can be particularly valuable in helping us think about and deal with the implementa-

tion of radical change.



Literature Focusing on the Nature of Change Only

TTie technological innovation literature makes a strong distinction between incremental

and radical types of technological innovation (Dewar and Dutton, 1986; Ettlie, Bridges and

O'Keefe, 1984; Pennings, 1988; Tushman and Romanelli, 1985), so as to indicate "the

degree of change they create in the existing practice of the adopting organization"

(Damanpour, 1988:5-9). Incremental change amounts to an extension of the status quo, that

is, adjustments or refinements in current products, processes, relationships, knowledge, and

norms. Such changes represent "minor improvements or simple adjustments in current

technology" (Dewar and Dutton, 1986:1423). Radical change replaces the status quo,

requiring a shift to fundamentally different products, processes, relationships, knowledge,

and norms. In using the notions of radical and incremental change, these mnovation

researchers do not refer to and appear to make no assumptions about the pace with which

the change is accomplished.

Literature Focusing on the Pace of Change Only

While some researchers focus specifically on the nature of change, others focus only on

the pace of change, without making r.ny reference to the degree of change being

implemented. For example, in his research on organizational innovations. Van de Ven

(1993:286) advocates rapid implementation because the trial period of an innovation is brief:

"After the honeymoon period, innovations terminate at disproportionately higher rates, in

proportion to the time required for their implementation." Similarly, Kanter (1983) argues

that because slow implementation of change may allow resistance among workers to

accumulate, decisive and expeditious action on the part of management is required. In the

same vein but taking an opposing stance, other researchers argue that a more gradual pace

of implementing change may be more effective in general. For example, Hage and Aiken

(1970:106) suggest that the longer the implementation period, the longer the period of trial

and error, thus "the greater the chances of the new program achieving its intended



objectives." Likewise, Rogers (1983:364) notes that "too-rapid implementation of the

innovation...can lead to disastrous results" because when the introduction process is rushed,

problems that later interfere with effective use of the technology may be ignored. While

these researchers differ on whether they advocate a slow or fast pace of implementation,

they are similar to the extent that none of them specify the type or nature of change to

which their recommendations apply.

Literature Combining tlie Nature of Change and the Pace of Change

In contrast to those researchers who only focus on one or the other of the two

dimensions of change (nature or pace), a number of commentators in both the research and

business communities see these dimensions as either inseparable or as interdependent. On

the former side are researchers in organizational strategy who assume that the dimensions

of nature and pace of change are not independent. That is, they make assumptions about

both the nature of change and the speed with which change is accomplished when they use

terms such as incremental (or evolutionary), radical (or revolutionary), and quantum change

(Miller, 1982; Miller and Friesen, 1980; 1982). For example, Quinn (1980, 1982) describes

"logical incremeiitalism" as a way of constructing business strategy that combines a "step

by step" process [pace] with an "incremental" effect [nature].

While not going so far as to consider nature and pace of change as inseparable, many

writers treat these dimensions as highly interdependent. That is, they assume that only

particular combinations of these two dimensions are feasible. For example, Hammer (1990;

Hammer and Champy, 1993) has argued that a rapid implementation is the only feasible

way of accomplishing radical chanjie. He notes that "Reengineering cannot be planned

meticulously and accomplished in small and cautious steps. It's an all-or-nothing proposition

with an uncertain result" (1990:104-105). Tushman, Newman and Romanelli (1986:39)

observe that resistance to "fundamental change is natural. If frame-breaking [radical] change

is implemented slowly, then individuals have a greater opportunity to undermine the
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changes and organizational inertia works to further stifle fundamental change." Likewise,

in the area of expert systems, Sviokla (1992:30) notes that transformation technologies (his

term for radical changes) "need swift, concentrated action to make change. The benefits of

speed have been documented copiously."

With respect to incremental changes, some researchers have suggested that a gradual

pace of implementation is warranted. For example. Tyre and Orlikowski (1993, 1994) have

shown that the introduction of new production technologies may be more effectively

accomplished if executed through a series of phases. In their research they found that the

implementation and adaptation of technologies in organizations were not accomplished in

a single concentrated implementation period. Rather, these occurred episodically over a

long period of time. Comparing these research findings to practices in Japanese firms, Tyre

and Orhkowski (1993) conclude that some incremental changes to technologies and work

practices may be implemented more effectively if managed in a phased or episodic manner.

Implications for Managing Change

Despite these various discussions of implementing change, there remains little guidance

to help change managers choose an appropriate pace for the radical change they wish to

accomplish. As we saw above, many of the discussions oi pace of implementation in the

literature do not explicitly discuss the nature of change. For those authors advocating rapid

or gradual implementation, it is often unclear whether their recommendations apply to

radical or incremental innovations—or both. Those who are specific about the nature of

change when advising a particular implementation pace imply a strict coupling of rapid

implementation with radical change (Hammer, 1990; Sviokla, 1992; Tushman, Newman and

Romanelli, 1986), and phased implementation with incremental change (Tyre and

Orlikowski, 1993, 1994). Yet, there is some empirical evidence that the implementation of

radical change does not have to be done rapidly. Based on a study of 41 firms implementing

flexible manufacturing systems, Ettlie (1986) found that a gradual pace of change was
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among the most frequently cited factors contributing to the successful implementation of

radical technological changes. He argues that: "It is wise to take a strategic approach to

phased adoption and implementation for these major [radical]... changes in systems"

(1986:80). In a similar vein, Greiner (1992), has suggested that a gradual approach toward

organizational restructuring is associated with more favorable change outcomes.

The implicrtion of these various discussions and recommendations is thus ambiguous,

and the question—which pace of implementation is more effective in the context of radical

change—has not been systematically addressed. Tlie conditions that indicate a rapid versus

a gradual pace of implementing radical change remain unspecified. That is the issue we

explore in this paper.

Below we examine the details of one organization's experience in implementing a radical

change, paying close attention to the nature of the changes being realized and the timing

with which various changes were accomplished. We then interpret the findings in the context

of the rapid versus gradual pace debate, and attempt to outline some of the organizational

and technological conditions that appear to facilitate either rapid or gradual implementa-

tions of radical change. While our study examines the radical change that was associated

with the introduction of new technology (CASE tools) in systems development, we believe

that the issue of implementation pace applies more generally to other organizational

changes as well. The broader question of whether radical change associated with new

information technologies is better implemented swiftly or more cautiously is one that

transcends the particular details of the change being attempted.

RESEARCH METHODOLOGY

Our field study investigated the implementation of a set of integrated CASE tools in a

large chemical products company located in the midwest—hereafter called MidCo. We were

interested in understanding the systems development changes associated with these CASE

tools. Data were collected through on-site interviews executed during two separate visits



four months apart, follow-up telephone interviews, and a review of available documentation.

The on-site interviews followed a semi-structured interview protocol, and lasted about an

hour in length. Thirty-five respondents participated in our study, representing several

different divisions at MidCo (both business and IS) and several different organization levels

(staff, department managers, and division managers). Table 1 shows the distribution of

respondents across vertical and function:-! lines. The documentation we examined included

general information about the organization, as well as specific materials related to the

evaluation and implementation of CASE tools.

Table 1: List of Interview Respondents by Position and Function

Level in Organization



critically dependent on R«&.D effort and excellence. This understanding is reflected in the

prominence afforded R&D within the company. Nearly all executives occupying the CEO

and COO offices have come from positions in R&D, and investment in research is heavily

supported (5.1% of revenues in 1991). One executive highlighted the critical position of

R&D by noting that "Research drives the vision here—everything else is in the dust." TTie

managerial philosophy expressed by senior managers suggests a will'ngness to make current

investments in order to reap future gains. Respondents frequently mentioned MidCo as a

"[chemical] technology leader" and the firm had adopted a firm-wide quality management

program in 1987. This quality management program, based on the approach of Deming

(1962), was initiated to strengthen and sustain the company's strong performance, rather

than to resolve any particular problem areas. The Deming approach was selected because

it was seen to be consistent with MidCo's scientific and engineering culture. A long-term

goal stated by one of the executives was to achieve "a flatter, empowered organization,"

with teamwork and ready access to information across departmental lines.

RESEARCH RESULTS

Context for the Clianges in Systems Development —

MidCo's corporate IS division was centralized with approximately ninety full-time

employees, organized into six departments each headed by a department manager. Three

of the departments were application development groups which developed information

systems for specific business divisions, and three were technical support groups. The

application development groups were organized around the major divisions of the

corporation: R&D, Logistics, and an "umbrella group" of traditional business functions.'

The IS managers and staff referred to the user departments they supported as

"customers" rather than as user?. The mission of IS was described by the IS director as

follows:



To be a value-added business partner, to help our customers do their jobs—but as a partnership, not

a service to them.

Although the IS division did not directly charge the business divisions for its services, there

was nonetheless a sense of ownership by each business division for the systems requested

by them. The business divisions also assumed an informal claim over the IS staff within the

specific application development group that supported them.

IS was both similar to and different from the business. Employee turnover in IS was

very low, as in the rest of the company. The commitment to quality, innovation, and

empowerment, so prevalent in the rest of the company, also pervaded IS. For example,

there was a shared belief that the role of IS was to "empower users to do their jobs with

available information" as one senior IS inanager put it. TTie IS division differed from the

other business divisions in that it had a larger proportion of younger members and women

employees. About half of the IS employees were women, including five of six IS department

managers. An IS manager observed:

We are risk takers. We are pushy. We are very young age-wise. We have as many female as male

employees. Everyone gets an equal chance in the IS organization.

Background to the Changes in Systems Development

Prior to implementing CASE tools, MidCo was using the Method/ 1 systems development

methodology purchased froin Arthur Andersen. The Method/1 methodology provides

software development guidelines based on a set of structured, process-oriented design

principles (cf. Yourdon and Constantine, 1978). In 1987, the IS division created a Data

Administration group, which began using James Martin's (1982, 1990) data-centered

Information Engineering (IE) approach to guide their systems planning efforts. At this time,

there were no automated tools available to support the IE methodology, and manual

methods were used to perform the various IE analyses. This period coincided with the

adoption by senior MidCo management of Deming's quality management program, and the



acquisition of the IE methodology was seen as compatible with this broader quality

initiative. The deployment of IE however, did not extend beyond the Data Administration

Group, and the rest of the IS division continued to follow the Method/1 systems

development methodology.

In 1988, the IS division began experimenting with two early CASE tools. These were not

integrated CASE tools, but stand alone tools that each supported a single step of the system

development life cycle. One was an upper-CASE tool, called Information Engineering

Workbench (lEW), which was based on the IE methodology, while the other was a lower-

CASE tool, Telon, which allowed IS analysts to generate application code. Both of these

stand-alone tools received limited use within the IS division, their lack of integration with

the rest of the development life-cycle proving to be a significant drawback.

Table 2: MidCo's Selection Criteria for Choosing a CASE Tool

. (Source: MidCo Corporation, lEF Evaluation Project, December 1989, page 2.3)

• The need for complete life cycle support.

• The support of a data-driven methodology.

• The need for a fully integrated set of tools to support the life cycle.

Rekeying of data is to be minimized.

• The availability of the toolset on the PC, in particular the analysis, design,

and at least some testing.

• The enforcement of a particular methodology, eliminating the potential of

varying from a given approach.

• The support of multiple platforms.

In 1988, the Data Administration group decided to evaluate software tools to structure

their data management activities. They first reviewed and rejected a group of data dictionary

tools, and then shifted attention to a class of integrated-CASE software tools which were
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being introduced to the market at that time. At this point the Data Administration group

realized the potential of integrated tools for supporting all of IS development, and derived

a set of product evaluation criteria that reflected their new understanding of the value of

integrated CASE tools to MidCo (see Table 2). An Evaluation Committee consisting of IS

managers and senior analysts was formed in 1989 to conduct a detailed review of three

major integrated CASE tools." Based on the evaluation criteria, the committee members

selected lEF' {Information Engineering Facility from Texas Instruments) and a hand-picked

project team was assembled to perform a pilot project. After a short but intensive pilot

study, the Evaluation Committee recommended that MidCo purchase lEF and proceed with

full-scale implementation of both IE and lEF across all IS division activities. In a formal

report in December 1989, the Evaluation Committee outlined the IS division's goals for full

implementation of IE and lEF, and issued a set of detailed implementation recommenda-

tions. In their report, the committee emphasized how IE reflected and reinforced the quality

principles practiced at MidCo:

IE and quality management have many things in common and are, in fact, mutually supportive of

one another. Both are founded on teamwork and a scientific approach based on da-

ta. ...Implementing the IE approach. ..would reinforce the quality management effort and further

strengthen the quality of systems development at MidCo.
- w*.

During 1990, each of the IS division's three application development groups initiated

projects using IE and lEF. Several consultants from Texas Instruments were on-site during

this first year to provide expertise, advice, and support with the implementation. Training

on lEF was conducted in small groups, with separate courses for each of the seven steps of

the lEF methodology (see Table 3). MidCo tried to have its employees trained as close as

possible to when they needed a specific skill, an approach the respondents referred to as

"just-in-time training.
"*

At the time of our second site visit (in late 1991), lEF was being used on eight

concurrent projects by the three application development groups. While use of lEF was not

mandatory, it was "highly encouraged" by senior IS managers. These managers allowed the
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different application development groups to use IE and lEF in various and customized ways,

permitting them to deviate from the guidelines recommended by both the IE methodology

and the lEF tool. For example, in contrast to the recommended use of lEF which calls for

the derivation of a top-down enterprise-wide information model or Information Strategy

Plan (ISP), senior IS managers had decided not to require a top-down ISP for the

corporation at the outset. Similarly, most IS project managers did not insist that individual

business divisions create their own ISP before they embarked on the design and develop-

ment of a specific business system. Instead, each business division was permitted leeway to

conduct the ISP or to proceed directly to the next IE phase—Business Area Analysis

(BAA). TTie expectation was that divisions would return to complete an ISP after having

gained experience with using IE and lEF on single applications.

Table 3: Description of the Stages of Information Engineering

(Source: Texas Instruments, 1^90, Introduction to Information Engineering, pp. 3-4)

Information Strategy Planning (ISP) - Planners gain a broad view of the information needs of the

business. From this information, they create a blueprint for the future and subdivide the blueprint into

smaller segments^, , _^

Business Area Analysis (BAA) - Analysts examme a particular segment of the business called a

business area. They develop a detailed, conceptual model of this business area, based on its informa-

tion needs.

Business System Design (BSD) - Designers detail a business system within a particular business area.

They consider how the user will interact wilh the business system, without concerning themselves with

the target computing environment.

Technical Design (TD) - Designers tailor the result of BSD to a target computing environment. They

consider the hardware environment, operating system, teleprocessing monitor and database manage-

ment system.

Construction - Developers generate all the executable components of a system. These include

programs, databases, job control statements, screen formats, and transaction definitions. These pieces

enable an application system to run in the selected target environment.

Transition - Developers install a newly constaicted application system in a production environment.

This phased installation may involve replacing existing systems or portions of systems.

Production - The business realizes the full benefit of the application system. Its execution satisfies

specific business needs identified during the ISP.

12



The Nature of the Changes in Systems Development

MidCo's primary goal for investing in CASE tools was to adopt and implement the

principles of data-centered design, which IE embodied and lEF enabled. This shift from a

structured, process-centered systems development approach to a data-centered one can be

characterized as a radical change in systems development (Fichman and Kemerer, 1992;

Orhkowski, 1993). As might be expected, this radical innovation involved a number of

significant changes to the work of systems development. One IS manager commented on this

innovation by contrasting it to others she had experienced:

The change resulting from IE is the methodology, not just the automation... People didn't see a large

change with code generators, but with integrated-C'ASE— it changes the way you work.

Another IS manager noted that,

... when you talk about bringing about a major change such as CASE tools, you are really changing

the way people work.

We found evidence for three specific types of changes that were associated with the radical

innovation implemented by MidCo—changes in IS analysts' skills, changes in the role of

users on project teams, and changes in coordination across multiple project teams.

Many respondents commented that use of the CASE tools had changed their role from

application programmers to business analysts. Because the new IE-based systems

development process was more oriented toward business issues, a greater proportion of the

tasks performed during systems development focused on business analysis compared to more

traditional methodologies, including the previously-used Method/1. In addition, respondents

noted that the skills and knowledge they needed to develop systems with lEF no longer

covered areas such as programming, hardware details, and operating system specifics. For

example, respondents no longer needed their detailed knowledge of traditional programming

languages (e.g., COBOL) and database design techniques to be productive. Tlieir use of lEF

facilitated a greater focus on the business and more conceptual aspects of systems,

decreasing their prior preoccupation with technical matters.
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experience of the change by the organization and its employees. For some respondents,

particularly those employees who had already been using IE for up to two years before lEF

was adopted, the implementation of the lEF tool was seen as a continuation of a change

already begun and therefore they were willing and able to embrace it relatively easily.

For the other IS employees, who had not been previously exposed to IE, the

implementation experience was moderated by the control they perceived over when and how

they would assimilate the IE methodology and lEF tool. Not required to assimilate both

changes immediately and in full, these employees were able to more gradually accommodate

the changes. Because IS managers had provided an opportunity for employees to adapt the

implementation of IE and lEF to their own schedules, the changes were not perceived as

overwhelming or threatening—a common response to radical changes in the workplace.

The general experience of the radical changes within MidCo appeared to be surprisingly

uneventful. A striking finding was the apparent absence of resistance by both IS employees

and users. While our interviews probed for evidence of resistance, disruption, frustration,

and unanticipated problems associated with the changes, we found no such data. In fact, the

reactions of our respondents was generally very positive. One IS manager who described the

CASE implementation as "far more successful than we expected," noted that most of the

project teams were eager to try out the IE methodology and lEF tool. As she put it, "people

are clamoring for it—people want it."

The one concern we detected from a few respondents was some skepticism. However,

even this was accompanied by a willingness to stay open-minded, and to wait and see if IE

and lEF delivered the promised benefits. One senior business manager commented that "we

are taking the benefits on a leap of faith right now," but indicated that he expected to

observe benefits in the near future. He noted that other managers in his division had

adopted a "wait-and-see attitude" toward the changes. This reaction reflects the gradual

implementation strategy adopted by MidCo in that it had permitted each business division

to implement the changes at their own pace rather than forcing them all to accept and
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implement the changes immediately. The decision not to conduct an enterprise-wide or top-

down ISP for the whole business allowed each business division to control its own

implementation of IE and lEF, deciding when and whether to conduct an ISP and when to

focus on specific application areas so as to produce tangible system products. This decision

appears to have been appropriate for the MidCo organizational context, as a senior

executive explained that business managers would not be willing to wait for the completion

of a top-down ISP data model before requesting specific application systems.

Based on their first full year of experience using IE and lEF in the three application

development groups, respondents described their enthusiasm for continuing to develop

systems using the new approach. In addition, due to the greater emphasis on business

planning and analysis—which IE and lEF enable—some IS managers indicated that further

organizational changes were now possible. For example, several managers described that

some functions currently residing in the central IS group would be "dispersed to the

business divisions over the next five years." This general decentralization of IS to the

business divisions, enabled by the systems development changes of IE and lEF, had already

begun at the time of our second site visit. One IS application group—that supporting the

prominent and powerful R&D division—had been reorganized so that it was physically

located within the R&D division and reported to R&D management. IS managers

describing this transfer noted that IE and lEF had facilitated this change, because they

allowed a tighter alignment of IS and business interests, and promoted a closer working

relationship between IS and the R&D division.

DISCUSSION

Based on MidCo's experiences with implementing CASE tools, it appears that they had

implemented a radical change in their system development process, and that they hrd done

so gradually. Tlie pace of implementation we observed more closely resembled the episodic

pattern identified by Tyre and Orlikowski (1994) in that the change was implemented in
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phases, rather than the rapid and revolutionary pattern advocated by Hammer (1990) and

others. But in contrast to Tyre and Orhkowski's phases which involved only incremental

changes, each of MidCo's phases represented a radical change in systems development when

compared to the existing practice of developing systems. Further, it appears that MidCo's

radical change had proceeded relatively smoothly, without the turbulence typically associated

with radical organizational changes. In particular, the implementation of 15 and lEF did not

generate active opposition from employees in either the IS or the business divisions. On the

contrary, these changes were enthusiastically received and appeared to be causing minimal

disruption in operations and morale.

TTie MidCo study suggests— in contrast to recommendations advocating rapid

implementation of radical change—that there may be conditions where a gradual or episodic

pace of implementing radical change may be effective. Our findings emphasize the

importance of not only distinguishing the pace of implementing change from the nature of

the change, but of understanding how they relate. Where the nature of a change refers to

what magnitude of change is intended or realized (radical versus incremental), the pace of

implementing change refers to how the change is being implemented, that is, the speed with

which it is introduced (rapid versus gradual). From this perspective, tlit nature and pace of

change are seen as conceptually distinct dimensions of change, that become related in the

implementation of any particular change. How these are to be related in any particular

change project is thus a choice that should be made by the change agents involved.

The distinction between the nature of change and pace of implementing change

essentially decouples the two dimensions, allowing us to imagine the possibility of

implementing radical (and incremental) changes rapidly or gradually. Table 5 shows the

separate dimensions of nature and pace of change, and uses this as a structure for mapping

this and other research which investigates the implementation of organizational and

technological change along these dimensions. In this table, we can see that both radical and
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Table 5

The Nature and the Pace of Change:

Two Dimensions of Research on Organizational Change

Nature of Change

Radical

Incremental

PACE OF CHANGE

Gradual Rapid

Ettlie, 1986

Gallivan, Hofman &
Orlikowski, 1994



changes gradually. First, the company had a tradition of valuing investments in technology

that might not have immediate payoffs. Expectations in this research-oriented firm thus

reflected a willingness to invest time and resources to achieve long-term benefits. Second,

the corporate philosophy reflected a commitment to quality, empowerment, and learning.

As an executive observed, "we are in the learning business." The cultural norms and work

practices within IS similarly reflected Uiese sentiments, as is evident in the focus on

teamwork, user involvement, and empowering the business. Third, there was no immediate

crisis in systems development to compel MidCo to rush the implementation of IE and lEF.

The motivation to adopt radical changes in the absence of serious problems parallels the

motivation behind the company's adoption of Deming's quality management program—

a

sense that things could be better. Fourth, the company was doing well financially and so had

sufficient slack resources to implement change slowly. It could thus afford to adopt a more

measured pace and to spend time on training, consulting, experimentation, and feedback.

Clearly these characteristics will not be present in the organizational context surrounding

all new technology adoptions, and hence the experiences at MidCo do not represent a

universal strategy for achieving radical change; however they do point to some possible ones.

In this light, it is instructive to compare MidCo's experience with that of another firm

implementing IE and lEF, as described by Orlikowski (1993) in her examination of a firm

called PCC. In particular, the experiences and outcomes around the radical change

experienced by MidCo differ substantially from those experienced by PCC. Differences in

the organizational conditions around PCC's change are worth recounting as they serve as

a useful contrast to those we detected at MidCo.

Like MidCo, PCC introduced IE and lEF into its systems development activities, and

like MidCo, this represented a radical change in PCC's process of systems development.

However, the pace of implementPtion adopted by PCC managers was rapid, unlike that at

MidCo. At PCC, both IE and lEF were introduced simultaneously, thus IS and business

personnel had to learn and assimilate the data modeling concepts of the new methodology
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at the same time as they were learning to use lEF. PCC also initiated IE and lEF by

enforcing the execution of a top-down ISP for the entire business. This represented an

enormous effort for both IS and the business, because the ISP relied on design principles

that were unfamiliar to most of the participants, particularly the business users. Finally, the

IS division instituted a new policy of only developing systems in the sequence recommended

by the resulting top-down ISP. Thus, PCC's IS division changed the rules by which it

delivered service to the business divisions and it did so abruptly. Not surprisingly, these

changes precipitated strong resistance from business managers and users, which threatened

to undermine the entire change initiative. At MidCo, in contrast, the new rules for

delivering systems services to business divisions were implemented gradually, with much less

disruption.

This contrast between MidCo and PCC suggests that a significant benefit associated with

a gradual implementation of radical change may be that it is often experienced as more

palatable. Tliis may significantly reduce the level of user resistance to the change. When

combined with other aspects of the organizational context such as a nurturing and self-

developing culture, a resource munificence, and an orientation to innovation and

experimentation, these may add up to an effective set of conditions for implementing radical

changes over a longer period of time.

Characteristics of the Technological Innovation

Prior research on the management of technological innovation suggests that characteris-

tics of the innovation itself may also influence the pace of implementation, not just the

context into which it is being introduced. One such characteristic is the extent to which a

particular technological innovation can be subdivided into smaller components—a concept

that has been variously labeled divisibility (Rogers, 1962; Leonard-Barton, 1988), trialability

(Rogers, 1971), and reversibility (Walton, 1975). Leonard-Barton (1988) differentiates the

concept of divisibility into two subconstructs—modularization and individualization. Tlie
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former allows for segmenting the innovation or the change program into discrete chunks,

while the latter allows the innovation to be implemented into parts of the organization in

sequence.

Examining the gradual implementation process at MidCo in terms of these concepts,

we see that it was both modularized and individualized. Table 4 shows that different

components of IE and lEF were implemented over time and the various divisions and

project teams chose to use these as appropriate. Within each application development

group, the adoption of IE and lEF represented radical innovations to software development,

because when compared to the previous systems development approaches in use, they were

"clear departures from existing practice" (Dewar and Dutton, 1986: 1423). Each implementa-

tion phase was thus still a radical change, not an incremental one. The fact that one group

preceded another in adopting the lEF tool for performing strategic systems planning did not

render the change an incremental one, since it did not reduce the scope of the required

change to a "minor improvement or simple adjustment in current technology" (Dewar and

Dutton, 1986:1423). Hence, contrary to the possible interpretation that MidCo had simply

achieved an overall radical change through a series of incremental changes, we believe that

MidCo was adopting a series of radical changes through gradually implv.menting them into

distinct work groups. Tlie radicalness (Damanpour, 1988) of changes in developers' work

processes, knowledge, and coordination efforts was not diminished by MidCo's phased

implementation tactics which were facilitated by the innovation's divisibility. The strategy

of decomposing a radical innovation into discrete phases for separate work groups

(individualization) or into separate components (modularization) does not necessarily

transform a radical change into a series of incremental ones.

Research suggests that the divisibility of an innovation increases the likelihood of more

effective implementation for three reasons. First, as Rousseau (1989:43) notes, introducing

changes "one by one.. .increases employee confidence in their abilities to learn and use new

systems." Hence, the users are more willing to participate in the change since the stakes are

22



reduced and the costs to them are decreased.

Second, divisibihty provides opportunities for experimenting with the innovation and

making changes to it. As Leonard-Barton (1988:613) notes, "Divisibility is an important

implementation characteristic because it allows trial of a new technology for the purposes

of feedback and learning." For example, Tyre and Orlikowski (1993, 1994) show how

discrete episodes of change—which they label "windows of opportunity—allowed users to

accumulate particular problems or desired enhancements to their technology or work

procedures until they were ready to make changes. Without this pacing of issues, users felt

too overwhelmed and too busy to take the time to fix all their problems at once. Likewise,

Leonard-Barton's (1988a) notion of cycles of mutual adaptation recognizes that when a

technology is first introduced, misalignments always exist between the technology and the

organization. Such misalignments cannot all be resolved up front, and it is only over time,

through iterative cycles of change that the technology and the organization can be aligned

with each other.

Third, users will be better able to assimilate the innovation, because they can implement

it in a piecemeal fashion and hence can control the pace of the changes they experience.

Leonard-Barton recommends that, where ."^.n innovation is modularizable, thrtt sponsors and

champions "allow user managers some control over the pace of change, by presenting the

potential for implementation in phases, rather than all at once" (1988:626).

These notions of windows of opportunity, cycles of mutual adaptation, and controlled

change suggest that significant benefits in learning, participation, and flexibility may be

afforded by a gradual pace, whereas such benefits may be forfeited in the rush to implement

rapidly. This clearly happened at MidCo, where the use of IE and lEF was encouraged but

not enforced from the top, and where divisions were allowed to adopt this software

development innovation at their own pace over a period of time rather than all at once.

With regard to the generality of the gradual approach to implementing radical change,

we recognize that not all innovations may be divisible to the degree observed at MidCo. In
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evaluating the various strategies involved in divisibility, however, it is useful to consider

separately an innovation's modularization and its individualization. While not all radical

innovations may be modularizable, since, in some cases, the new processes, knowledge, and

structures are so interdependent that they must be implemented as a whole (e.g., the

paradigm shift associated with a radically new scientific theory), many more innovations can

be individualizable, that is, phased in into discrete work units or sites in sequence. Many

authors have, in fact, advocated such an implementation strategy to allow an organization

to learn from the implementation experiences of the early adopters of the radical change.

For example, Opper and Fersko-Weiss (1992) recommend a staged implementation of new

technology, using distinct phases of experimental and expanded pilot studies, where each

pilot draws on the previous one's experiences. Other researchers have described the benefits

of vicarious learning (Leonard-Barton, 1990:186) through which potential users of a new

technology can acquire the know-how and know-why of earlier adopters—either within the

same organization or externally (through product user groups).

Managerial Intentions

In this paper we have been considering the question of how to implement radical

organizational change. Implicit in this question is the assumption that there is an intention

by the stakeholders—usually managers—to accomplish radical change. Thus our focus is

specifically on the question of how to implement intended radical change. While there are

many instances where a series of small incremental changes can, when aggregated over an

extended period of time, result in a radical change (e.g., species differentiation [Gould,

1989] and meteorology [Gleick, 1987]), these are examples of unintended changes. We

certainly believe that unintended changes are inevitable whenever shifts occur in physical,

biological, or social systems. And sometimes the accumulation of quantitative shifts may at

some point transform an entity into a qualitatively different one (Oilman, 1971). However,

in the context of trying to understand how to manage organizational change, we are
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concerned with change that can be planned, guided, and controlled—that is, intended

change. As a result, we have not, and cannot within the scope of this paper, consider the

question—how to implement unintended radical change.

In the case of MidCo, managers of the IS division clearly had intentions for the nature

of the change—wanting to radically change the way of developing systems and delivering

service to their clients. TTieir intentions for the pace of implementation reflected an

understanding of their organizational context. In particular, they realized that requiring

radical changes to be implemented all at once would run against the grain of MidCo's long-

standing participatory and learning-oriented culture. Hence, they encouraged the

involvement of the divisions in realizing the intended radical changes by allowing them to

design and control their own process for implementing and adopting the radical changes

represented by the IE methodology and IE CASE tools.

While MidCo's managers utilized their company's favorable conditions for gradually

implementing radical change, there certainly are conditions where pursuing such a gradual

pace would be counterindicated. In particular, where a company or department is facing a

crisis, whether an external competitive threat or an internal crisis of legitimation or

production, managers' intentions are focused on survival, and hence they are likely to

initiate a rapid implementation of radical change. Likewise, where a company or department

has a track record of not being able to sustain a change process over an extended period

of time, or where there is limited organizational capacity for change (Pettigrew, Ferlie and

McKee, 1992), managers may believe it is prudent to implement as much change as is

possible as quickly as possible. Under these conditions, managers' intentions for rapid

implementation would seem appropriate given that the opportunity to change anything later

may be lost as enthusiasm wanes, skepticism grows, resistance accumulates, resources are

reallocated, and champions are reassigned.
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CONCLUSION

The research we reported in this paper drew on a field study to analyze one

implementation of a radical organizational change. We suggested that the pace of

implementing change (rapid versus gradual) should be distinguished, at least conceptually,

from the nature of change intended (radical versus incremental), and the two considered

as separate choices facing change agents. Recognizing this distinction is particularly valuable

as it affords researchers and practitioners a broader perspective from which to evaluate or

manage change processes. It allows researchers to explain, for example, why two apparently

similar technology implementations—the radical changes implemented in PCC and

MidCo—resulted in two quite different experiences and outcomes. It allows practitioners

to treat these two concepts as separate choices to consider when embarking on a change

program. An examination of the particular organizational and technological conditions offers

some guidance for deciding how a radical change would be more effectively implemented.

While our articulation of the concept of implementation pace extends understanding of

organizational change, there are limits to the current research. It is based on a single field

study, conducted at only two points in time, around a particular change, and the

implementation process was acknowledged by our respondents as still in progress.

Nevertheless, we believe that the findings of this research have some interesting implications

for researchers and offer new ways of thinking for practitioners.

Despite the common wisdom that radical change can only be implemented rapidly, we

suggest, on the contrary, that under certain conditions it may be implemented episodically.

Based on an analysis of the implementation of CASE tools in one organization, we found

that a gradual implementation pace was a useful strategy for achieving radical change in the

software development process. While more research is clearly needed to examine this

finding in other settings and with other technologies, we believe that this finding is insightful

as it suggests that there is more than one way to accomplish radical change. We outlined

a number of conditions: characteristics of the organizational context (such as a culture that
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values continuous improvement, a strategy that invests over the long-term, an absence of

crises, and sufficient slack resources), and characteristics of the technological innovation

(such as divisibility) that may represent important indicators of the feasibility of a gradual

implementation pace. While these organizational and technological conditions require

further empirical exploration, they nevertheless can begin to guide change agents in

fashioning an appropriate implementation strategy lo accomplish intended radical change.

We believe that the findings and argument presented above represent a useful starting

framework for helping researchers and practitioners think about and evaluate the

implementation of intended radical change around new technology in organizations.
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ENDNOTES

1. The business functions included in the umbrella group r.re Finance, Sales, Marketing,

and Human Resources. MidCo's three other IS departments handle technical IS

functions—data administration, technical support and operations.

2. The three integrated CASE tools reviewed were Arthur Andersen's Foundation,

Knowledgeware's lEW and Texas Instruments' lEF. The version of lEW available at

that time was a new release with more functionality than the version MidCo had

experimented with previously. Unlike its predecessor, the new release claimed to be

integrated and capable of supporting the entire system development life cycle.

3. The lEF CASE tools from Texas Instruments consist of a set of integrated software

routines for identifying business needs, designing, developing and maintaining computer

information systems. lEF also includes a central repository of standard data definitions

(or data dictionaiy). It is an integrated CASE technology, because it supports all the

phases of IS development, and the work generated in one phase is used in later phases.

lEF is strongly influenced by the IE methodology developed by James Martin (1990).

4. There was also an lEF overview course taught to MidCo's IS managers and many of the

business division managers, in order to familiarize them with the new systems

development process that would be used in the firm. In addition, some business users

were also trained when they were designated to participate on a specific IS project.

5. The Joint Application Design (JAD) process involves assembling a broad range of

representatives from user and IS groups, and collectively generating ideas, defining

requirements, and negotiating the specifications for system design (Davidson, 1993).
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