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Abstract 

This paper explores the concept of frames of reference by examining stakeholders 
assumptions regarding but transcending their technological frames. Specifically, 
the concept of technology frames (Orlikowski and Gash 1994) is expanded in order 
to identify stakeholders' assumptions regarding the complementary organizational 
changes necessary to implement successful technological change. Through analysis 
of data from a case study, the paper identifies inconsistencies among various 
stakeholders' reports of a change initiative and then identifies a possible resolution 
to these discrepant reports through an analysis of how stakeholders develop 
characteristic frames which shape how they understand the goals of the 
technological change efforts, the set of complementary organizational changes that 
are required, and their assumptions about what constitutes progress toward 
achieving these goals. 

1. INTRODUCTION 

Organizations today recognize the importance of simultaneously harnessing new technologies and 
changing the organizational parameters in order to support more streamlined, effective operations 
(Hammer and Champy 1993; Henderson and Venkatraman 1993). For example, many firms today 
have heeded the call for business processing reengineering, investing significant efforts to achieve 
radical changes, while recognizing that the required changes will be neither painless nor fast. The 
increasing popularity of business process reengineering coincides with managers becoming 
increasingly skilled at implementing technology-based change, reflecting a more sophisticated 
understanding that assimilating new technology involves much more than physically installing new 
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hardware and software and then training workers to operate it (Walton 1989). Instead, 
organizations increasingly recognize that changes in technology and work processes are, 
fundamentally, cultural changes, and that preparing organizational members for such cultural 
changes is a long-term undertaking that can best be accomplished in stages over time. 
Furthermore, some change managers recognize that users' and managers' expectations must be 
set during the preliminary phases of technology assessment and evaluation prior to formal adoption 
and, even then, the values and assumptions that users and managers have toward their own roles, 
their co-workers, and the clients they serve will influence how they assimilate these technological 
changes. 

Yet not all managers and employees in a given organization will share the same beliefs about a 
given technology, nor about how a major technological and organizational initiative should be 
implemented. Various stakeholder groups, by virtue of their position in the organization (Isabella 
1988), their education and prior socialization (Van Maanen and Schein 1979) will embody different 
expectations for organizational change and may, in fact, perceive and interpret the same events 
as signifying different- even contradictory - implications for the organization. For example, 
IS developers, given their distinct job duties and the knowledge about technical issues, may 
perceive progress where users see inaction, or they may perceive success where line managers 
see failure. 

2. PRIOR RESEARCH ON TECHNOLOGICAL FRAMES 

A recent contribution to social cognitive theory by Orlikowski and Gash (1994) has offered the 
concept of a technological frame as a way of characterizing the mental models that organizational 
members hold about specific technologies. They defme a technological frame as "that subset of 
members' organizational frames that concern the assumptions, expectations and knowledge they 
use to understand technology in organizations." Although frames are mental models that exist 
at the individual level, they are often shared across groups, based on similar professional training, 
socialization experiences (VanMaanen and Schein 1979) and career stage (Isabella 1988). 

The concept of frames both supports and extends research by other authors which has shown that 
diverse stakeholder groups hold divergent concepts about information technology. In particular, 
Kling and Gerson ( 1978) developed their social world of computing theory to illustrate that system 
developers, users, and line managers each hold unique assumptions about information technology 
(Zuboff 1988). Orlikowski and Gash expand on this concept by showing evidence from an 
empirical study of the adoption of Lotus Notes that three sets of assumptions about technology 
are important in shaping group members' behavior. "Domains of technological frames" is the label 
they introduce to describe these sets of assumptions, which include individuals' beliefs about the 
technology itself, about the firm's technology strategy, and about technology-in-use. The latter 
domain (technology-in-use) refers to users' beliefs about "how the technology will be used on a 
day-to-day basis, and the likely or actual conditions and consequences associated with such use." 
Such domains of assumptions shape members' interactions with, expectations for, and evaluation 
of these new technologies. These authors conclude that the notion of technology frames is useful 
because these shared frames exert a powerful influence on people's behavior- not only in terms 
of how they learn to use a technology, but under what conditions they regard it as appropriate 
to use, and their anticipated outcomes for doing so. 
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In particular, it is useful to understand the frames held by various individuals and shared across 
stakeholder groups because it is possible for these frames to be incongruent with the technology 
itself- that is, members' frames do not accurately reflect the technology - or they may be 
inconsistent across groups. For example, diverse stakeholder groups may have inconsistent 
frames, which may lead to difficulties in implementing or using the technology. When this occurs, 
some technologies may fail to achieve the intentions held by technology designers or management 
sponsors (Orlikowski 1992a), as shown by a case study of one firm's adoption of the Lotus Notes 
groupware product (Orlikowski I 992b ). The concept of technological frames is useful for both 
researchers and practitioners because it allows them to predict and explain the likely outcomes 
of technological implementation and, in principle, to take action to avert potential problems 
(Ginzberg I 98 I). 

In addition to describing three domains of frames, Orlikowski and Ga~h show that the use of 
certain technologies may require changes to users' frames of reference, specifically first-order and 
second-order changes - that is, minor efficiency changes, or major transformation changes, 
respectively (Bartunek and Moch 1987). In fact, it is this difficulty in implementing technologies 
that require radical, second-order, or paradigm change which may, at least partially explain the 
failure of users to assimilate a new technology into their daily routines (Orlikowski 1992b). In 
contrast, achieving first-order or incremental change is far easier (Bartunek and Moch I 987), since 
it requires no major realignment of frames. Such an approach can help to explain successful 
outcomes, whether the implementation represented a simple, first-order change (Gallivan eta!. 
1993) or a radical change approached through gradual, phased implementation (Gallivan, Hofman 
and Orlikowski 1994; Ettlie 1986). 

This paper will borrow the concept of frame from Orlikowski and Gash as an analytic construct 
which shapes meaning and behavior. Since the purpose of this research was not to investigate 
individuals' understanding of a new technology itself but rather their notions of the organizational 
change processes required to effectively deploy the new technology, this research will expand on 
the concept of a technological frame to consider respondents' understanding of the broader set 
of organizational changes necessary for IS developers and managers to harness the potential of 
a new technology (client/server). 

There are three reasons for our modification of the original domains of technological frames to 
include complementary organizational changes. First, this construct emerged from the field study 
described below. Second, this introduces a broader range of assumptions that matter to 
organizational members and which appear to influence their beliefs about the likely outcomes of 
change. Third, understanding stakeholders' frames surrounding the required organizational 
changes can facilitate a comparison of such frames prior to actual implementation, or in the 
absence ofan actual implementation altogether. Such a comparison of members' assumptions 
about the required, organizational changes that must accompany technology deployment may 
identify inconsistent expectations for change, and may serve as a caution light before significant 
resources are invested in implementing the technology (Ginzberg 1981 ). 
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3. PRIOR RESEARCH ON RESKILLING IS PROFESSIONALS 

This paper describes a case study conducted as part of a larger research project examining the 
organizational and technological change processes within the information systems (IS) departments 
of four firms with regard to their adoption of new software process innovations (Fichrnan and 
Kemerer 1993). This larger research project has investigated the hiring, training and other learning 
approaches necessary to ensure that IS developers can employ a set of software process 
innovations including client/server technology, object-oriented development, and graphical user 
interface (GUI) development tools. These changes have often been described in the computer 
trade press using colloquial terms such as retooling or reskilling (Ziff 1993). These terms suggest 
that what is required is the replacement or realignment of existing IS staff resources. Given their 
implicit emphasis on hiring and training, these labels suggest a relatively straightforward approach 
to upgrading a firm's human resources. The metaphor is one of replacing an old machine 
component with a new one whether this means replacing an old developer with a new one, or 
replacing obsolete technical tools with new ones (while retaining the same people). Such 
mechanistic images of change belie the complexity of the organizational changes that must occur 
in order to fully exploit the potential of the software process innovations, since many other changes 
must occur at the individual, department, and organizational levels. Although several authors have 
suggested that the culture of the IS organization must change (DeFiore 1995), to date there has 
been little empirical research to demonstrate how such fundamental changes can actually be made. 
Instead, the widespread metaphors of retooling IS professionals create a one-dimensional image 
of change - that of firms using hiring and technical skills training with none of the upheaval 
experienced with other radical change initiatives. Such images are oversimplified, and possibly 
misleading to IS practitioners, since research on a prior generation of software innovations (CASE 
tools) has shown changes in the culture, skills, roles, and work processes of IS departments are 
difficult to achieve (Orlikowski 1993 ). 

Perhaps, because these metaphors for changing IS departments are so simplistic and due to the 
ease with which those firms profiled in the computer trade press made these changes, the true 
challenges that organizations face when implementing these software innovations have not been 
examined in depth, either in the trade press or the academic literature. Ironically, it is the IS 
consultants who have focused significant attention on these issues, both in practitioner-oriented 
journals and on the lecture circuit (DeFiore 1995; Swanborg 1993; Raphaelian 1993; Stokes 
1993a, 1993b; Farwell et al. 1992), rather than IS academics, with the exception of some recent 
work by Nance (1994, Nance and Sessions 1994). 

Another relevant line of research to implementing radical change in the IS organization is that of 
business process reengineering, since we can consider these challenges to the skill requirements, 
roles, work processes and culture to represent a reengineering of the IS function. Yet this 
literature, too, has not shed light on understanding how ntdical change actually gets implemented. 
As suggested by several recent critiques of the rhetoric of the BPR literature (Craig and Yetton 
1994; Jones 1994; Keidel 1994; O'Neill 1994), this literature has focused almost exclusively on 
the ideal, end state of reengineering, rather than on the processes required to transform the 
organization to be able to achieve the new ideal. Craig and Yetton have portrayed this as a 
preoccupation with "design" over "implementation" issues. There has been little emphasis or. 
explaining how the mental frames of employees are changed or how their skill sets are upgraded 
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to prepare for their new jobs. The only reference to "skills" or "training" found in either of the 
two reengineering bibles (Hammer and Champy 1993; Davenport 1993) focus on selecting the 
right people to participate in the reengineering design, rather than on the skills and training of 
employees that must be considered during implementation. Ironically, the basic tenets of 
reengineering are premised on mdical changes to managers' and employees' skills and work 
processes. While creating a good design is, admittedly, an important component of reengineering, 
it is during implementation that the mettle of this design will be tested and, more importantly, it 
is at this stage that the importance of individual, group, and organizational learning can become 
the primary barriers to success (Craig and Yetton 1994). 

The litemture on managing technology implementation has paid somewhat more attention to those 
influences which shape outcomes (Orlikowski 1993; Leonard-Barton 1988a, 1988b; Ettlie 1986; 
Gallivan, Hofinan and Orlikowski 1994), although it generally notes only the presence or absence 
of a formal user training progmm during technology implementation, without explaining the nature 
of the training approach nor the mechanisms though which new skills are reinforced on the job, 
outside the classroom. A few exceptions (Orlikowski 1992b; Olfman and Mandviwalla 1994) have 
remarked on the nature of the training approach, demonstrating that the training approach can 
shape (or fail to shape) users' frames regarding a new technology. These researchers also provide 
a possible explanation for users' subsequent behavior, both in terms of how much they use a new 
technology and how differently they use it (compared to prior work methods) to streamline or 
to tmnsform their work processes. As suggested earlier, this challenge is significantly greater when 
the technology calls for second-order change than for first-order change (Gallivan, eta!. 1993). 

Research on the implementation of new technologies (such as groupware) has shown that, in the 
absence of conceptual training (which attempt~ to shape users' frames around a particular model 
of a new technology), users will simply attach a familiar technology frame to the system 
(Orlikowski 1992b; Bullen and Bennett 1990). Where the goal of technology implementation calls 
for transformation or radical change, the outcomes of this inability to reshape users' frames may 
lead to results that differ from the designer's or management sponsor's intentions (Kraut, Dumais 
and Koch 1989). In general, the shortcomings of training that focuses on teaching mechanical 
or procedural routines may result in users' inability to grasp the larger purpose and significance 
of the technology. Users may thus be unable to transfer their rote skills to new problems and 
scenarios (Sein and Bostrom 1990). Empirical studies have shown that both procedural and 
conceptual training may be required for new patterns of behavior to consolidate over time (Olfman 
and Mandviwalla 1994). 

This study sought to understand how various stakeholders understood the process of 
organizational change surrounding the adoption of new software process innovations in the firm 
(client/server development) and how their respective fmmes int1uenced their beliefs about the 
activities that constituted progress toward achieving the objectives of the change effort. Results 
from the study demonstrate extreme differences among the various stakeholder groups over 
seemingly trivial issues as to whether there exists an IS reskilling initiative. Such contradictory 
stakeholder views of the change initiative might suggest that some parties had withheld critical 
information during the field study- an interpretation that might call for more interviews to isolate 
the source of the missing, erroneous, or inconsistent data. Yet another way to understand this 
quandary, and the primary insight of this paper, is that a more fruitful way of analyzing the 
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contrasting information gathered from the various stakeholder groups is to consider the different 
frames they hold with respect to the anticipated technological changes, as well as their assumptions 
about organizational changes that must accompany technological change to achieve the desired 
outcomes. This concept of organizational complements emerged from the field study analysis that 
follows, and coincidentally, reflects the key assumptions of a new theory called business value 
complementarity (Barna, Kreibel and Mukhopadhyay 1995; Barna, Lee and Whinston 1994; Barna 
and Whinston 1994), which proposes a set of organization design decisions (or variables) that must 
accompany technological change in order to achieve a set of objectives. 1 Whereas stakeholder 
experiences with the results of the change initiative do appear to be directly contradictory with 
each other, the analysis of their experiences through the perspective of technology frames -
particularly stakeholders' assumptions about organizational complementarities - thus allows for 
the coexistence of divergent views of the technological change and IS reskilling initiatives. 

4. RESEARCH QUESTIONS AND METHODOLOGY 

The research presented here was conducted as part of a larger study on the implementation 
approaches used for "reskilling" IS professionals to perform systems development work using a 
set of software development process innovations (Fichrnan and Kemerer 1993) such as 
client/server technology, object-oriented development, and GUI development tools. Field studies 
were conducted in four companies that were in the process of implementing these innovations and 
modifying the skill set of their IS staff to utilize these new tools and methods. One of these field 
studies, TechCo, is presented here. TechCo was the first case study completed and, for this 
reason, the framework that emerged is a preliminary one. The research questions that motivated 
the study were: 

- What types of learning processes do IS developers engage in to acquire new skills for 
performing systems development work (e.g., formal classroom training, self-study)? 

- How do IS developers experience these different learning activities (in terms of usefulness 
for learning to perform client/server development)? 

- Do IS developers' roles change as new technologies for performing system development 
are implemented and what are the drivers behind such role changes? 

Data were collected through semi-structured interviews with twelve respondents drawn primarily 
from the IS organization of a single case site, TechCo (a pseudonym). Since the study focused 
on reskilling IS professionals, most respondents were IS developers or first-level managers within 
the IS organization itself (seven out of twelve). The remaining respondents were from functions 
closely related to IS, such as technical training and change management (two from each, 
respectively), and one user analyst from a system implementation project. Each respondent was 
interviewed once for 60 to 90 minutes and questions were tailored to individual respondents based 
on their organizational level, job duties, and specific involvement in the process of implementing 
client/server development and the organization's IS reskilling initiative. 

'The notion of complementarities is derived from economic theory (Edgeworth 1881) and has been empirically 
demonstrated in research on information technology investments (Milgom and Roberts 1990). 
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Due to the framing of this research as a study of IS reskilling, the initial interview was conducted 
with the staff manager responsible for TechCo's IS reskilling initiative and she served as the 
primary contact person for the study. Six of the remaining respondents were IS developers and 
project managers suggested by her. The last five respondents were based on referrals made during 
the first set of interviews. The interviews were not tape recorded, but detailed notes were 
recorded during each interview, then reviewed and analyzed at the conclusion of each day. This 
analysis summarized each respondent's knowledge and exposure to the IS reskilling initiative and 
any other experience with client/server technology (e.g., participation on project teams using the 
technology, individual reading, or classes taken outside the firm). Beyond the interviews, 
additional materials about TechCo and its IS department were collected through public sources 
(such as online databases) and proprietary sources (such as company reports and IS department 
newsletters). 

Data were analyzed through qualitative analysis techniques, first by developing a chronological 
history of the IS organization, including the structure, technologies used, relationships between 
the IS and business groups, the culture, and events leading up to the current change initiatives both 
at the firm level and within the IS organization. 

Individual respondents were aggregated into subgroups for more detailed analysis, based on 
functional boundaries, using the notion of "critical social groups" (Kling and Gerson 1978). 
Rather than using a traditional clustering of respondents into managers, users, and technologists 
as the critical groups, because this study focused on the implementation of a reskilling program, 
the relevant stakeholder groups were I) managers of the reskilling initiative, 2) prospective 
participants in the reskilling initiative, and 3) other IS stakeholders not directly affected by the 
reskilling initiative. 

Based on this initial grouping of stakeholders, a more in-depth analysis into the experiences and 
attitudes of each respondent was conducted. This analysis wa~ not entirely inductive or grounded 
(Strauss and Corbin 1990); instead, it used a set of pre-existing categories (Orlikowski and Gash's 
three domains of technology frames) but supplemented with an inductive analysis of respondents' 
responses which did not fit into one of these prior domains. Once the concept of organizational 
complements to technology change emerged as an additional frame that shaped respondents' 
perceptions of the reskilling initiative, the specific organizational activities that respondents 
believed were required to successfully harness the potential of client/server technology were 
mapped to an existing set of categories suggested by Leavitt ( 1965) and subsequently expanded 
by Rockart and Scott Morton (1984). These categories are individual skills, roles, management 
processes, organizational structure, strategy, culture, and technology.2 These themes were 
contrasted among the three stakeholder groups, using cross group comparison techniques 
suggested by Eisenhardt (1989, p. 540), which draw on the cross case analysis techniques from 
Miles and Huberman ( 1994 ), although the comparisons were for different stakeholder groups 
within the same case study. 

'Note that the categories Rockart and Scott Monon use are similar to the seven organization design variables identified 
by Barua and Whinston ( 1994) in their theory of business value complementarity. The latter theory includes seven 
"organizational design variables"- organizational structure, decision authority structure, coordination mechanisms, 
incentive and reward systems, business processes, management processes, and information technology. 
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The remainder of the paper is structured as follows. First, background information about the 
context in which the technological and organizational changes occurred is described, followed by 
the results from the three stakeholder groups. For each group, their intentions and expectations 
for the IS reskilling initiative, for technological change, and for the organizational complements 
to these changes are described. Following this, the discussion section will first identify the 
contradictions between these diverse accounts and then, by incorporating the notion of 
stakeholders' frames, will seek to resolve the inconsistencies between them. 

5. RESULTS 

5.1 Organizational History and Context 

The field study was conducted at TechCo, a large telecommunications utility which operates in 
one region of the U.S. TechCo was formerly one of the regional Bell telephone operating 
companies. Both the regulated utility industry in which TechCo competes and the finn itself are 
undergoing tremendous change. Impending competition with new service providers is driving 
TechCo to remake itorelffrom a sluggish, oversized, monopoly into a smaller, more agile, market
oriented competitor. In the past, service rates (prices) were determined by a regulatory 
commission, based on formal rate requests submitted by TechCo, and the firm held a monopoly 
in one of the most heavily populated regions of the country. Given this lack of competition, 
market sensitivity and cost controls were not important drivers. 

5.2 Corporate Culture 

Historically the corporate culture was paternalistic and rule-bound.3 Several respondents described 
the firm as "a pension company," implying that it provided lifelong employment for its workers, 
with several respondents adding that "there is the belief that the company owes me something." 
Many of the management nostrums of the previous decades did little to invigorate the finn. For 
example, one manager described the efforts to introduce then-fashionable notions of empowerment 
to the firm; unfortunately, the concept was interpreted to mean entitlement. According to this 
manager, employees believed they were entitled to job security, excellent fringe benefits, and the 
expectation that their salaries - like the regulated service rates -would rise over time, since 
both were protected from market forces. There was a well-established hierarchy, and people knew 
their position within it. One respondent said, 'This firm was designed as a cross between the 
Catholic church and the Prussian Army. I am serious -we have levels of management like you 
wouldn't believe." 

In addition to being hierarchical and a protected monopoly, there were well-established procedures 
for everything. One IS manager said, "In the past, things changed much more slowly. Our culture 
was 'you don't rattle anybody's cage'." One colorful catch phrase describing employee resistance 

'In addition to the interviews, some of the information in this section was drawn from sources about the company that 
were in the public domain. This includes a set of articles written about the company and published in a national outlet 
and excerpts from the CIO's speeches that appeared in the computer trade press. Publication sources are omitted to 
protect the firm's confidentiality. 
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to change was the phrase bell-head mentality- a twist on the pejorative term "blockhead" and 
simultaneously a reference to the finn's origin as one of the regional Bell telephone operating 
companies. Stability, hierarchy, and lifetime employment characterized the nature of the employee
employer bond at TechCo. 

5.3 Recent Company Changes 

Rapid change is now the order of the day at TechCo. Regulatory changes scheduled for 1996 will 
permit other new competitors to enter TechCo's former monopoly service market and TechCo 
has recently engaged both a premier strategy consulting and systems integration finn to drive a 
series of reengineering projects, with substantial anticipated headcount reductions on the order 
of 20% of the firm's total workforce. TechCo is trying to make the layoffs painless at first by 
offering a carrot, in the form of generous voluntary retirement to more senior employees and 
managers, with the veiled threat of a stick, forced layoffs, which may soon follow if insufficient 
numbers of employees choose the voluntary severance offer. 

Not only are the long-term consequences of the reengineering and downsizing anticipated to be 
dramatic, many respondents in the study were living with its repercussions on a daily basis. Almost 
every respondent interviewed for this study had experienced one or more of the following changes 
within the weeks prior to their interviews; some had experienced all three: 

- they began reporting to new bosses, 
- new subordinates began reporting to them, 
- they assumed job duties from departing co-workers. 

The general perception of respondents was that the bond of paternalism which had been 
symbolized through the promise of lifetime employment had clearly been severed and employees 
were fearful of the changes that were to follow with the reengineering and downsizing. In the 
words of one employee, "We've had more change than we can handle. Senior management says 
'we don't have the time to go slowly.' But people can't adjust to change that rapidly. We are 
changing the culture of the company ovemighL" 

5.4 Overview of IS Organization 

The IS organization is itself divided into several autonomous groups or portfolios, each reporting 
to a functional business department of the company (Finance, Engineering, Customer Service). 
Historically, the work ofiS professionals was focused on technology rather than on understanding 
the users' business needs, and this bias is still reflected today by the fact that developers call 
themselves "programmers," despite the fact that their titles were changed years ago to "systems 
analysts." The IS employees have historically been buffered from users by the existence of a 
separate career path called "methods analysts," who assumed responsibility for business analysis, 
procedure writing, and user training related to system implementation. In effect, the creation of 
the "methods analyst" role at TechCo shielded the "programmers" from users, permitting them 
to focus on technology issues. 
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At TechCo, the IS organization traditionally suffered from a poor reputation of being slow, overly 
bureaucratic, technically-oriented and isolated from the business divisions. One senior IS executive 
drew an analogy between the weak relationship IS has with its internal customers (users) and the 
company's poor communication with their customers: 

I've been surprised by the distance between the IS organization and the cus
tomer .... As for our culture, the IS organization is like a monopoly within a 
monopoly .... Everything I could say about TechCo, I could say about the IS 
function in the company. We're both facing the same challenges- a super-high 
novelty rate, unprecedented change, regulatory issues, and new lines of business.4 

Several respondents said that "the IS group was not fast enough in the past," nor were they 
customer oriented. Many respondents faulted the IS department for using technology standards 
- including their structured systems development life cycle - as a barrier to being more 
customer-oriented or efficient Several other respondents validated this perception of "the IS 
organization being unable to deliver," which resulted in many business departments deciding to 
bypass them by hiring their own IS contractors to develop systems for them. This was exacerbated 
in the late 1980s, when the IS organization lagged in responding to the PC revolution. With IS 
still mired in a mainframe mentality, these business divisions increasingly bought their own 
workstations, software, and consultants to develop their systems, but without following any 
standards. Such systems were designed as standalone, departmental systems, yet when the need 
arose for data integration across functions, this lack of adherence to standards led to fmgerpointing 
and recrimination between IS and the business groups. The IS department refused to support 
systems that had been developed by outside consultants. 

5.5 Precursors to Adoption of Client/Server Development 

Until very recently, the skill base of the IS workforce at TechCo was exclusively mainframe
oriented. At the time of the field study, nearly all production systems were ffiM mainframe 
applications written in COBOL or PUl, using either IMS or DB-2 databases. Some respondents 
mentioned efforts to standardize on new methodologies and tools during the late 1980s (such as 
data modeling and Knowledgeware's Information Engineering Workbench CASE tool), but after 
some initial enthusiasm, these efforts were abandoned. There was no standard set of tools or 
system development methodology in use across the IS groups. 

Four important events occurred in 1992 that set the stage for the department's subsequent move 
toward client/server technology. First, the IS department replaced the 3270 "dumb" terminals 
on every programmer's desk with new workstations, but this was neither preceded nor 
accompanied by any training program. As a result, several programmers lacked any knowledge 
of or incentive for using the new workstations. One IS manager recalled how the hardware was 
rolled out to IS developers: "They said 'there you are, go to town.' They wanted you to get on 
board with using the PC, but they didn't tell you how." 

'"This quote is borrowed from a 1993 speech presented by the CIO shortly after his arrival and is excerpted from an 
IS industry newsleuer. It is tilled "Meeting the Challenge of Rapid Change: The Evolving Role of IS in 
Telecommunications." 
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The second event occurred later in the year, when a series of videotaped training classes were 
made available to IS employees. These classes covered a variety of personal productivity software 
packages, including several software packages that could be substituted for each other. 5 These 
training classes were voluntary, although some IS managers encouraged their staff to take as many 
of them as possible. During this time, IS still continued to build systems in traditional ways, with 
developers using terminal emulation with their workstations to connect to the mainframe. 

Third, a new CIO was hired to lead the firm. In an unusual move, the firm hired an outsider, a 
fairly young, aggressive executive with significant experience in the for-profit sector. The fourth 
event was the administration of a skill survey to IS staff, which was conducted to gather data to 
validate the new CIO's concern that the IS staff was lagging behind in its knowledge of emerging 
technologies - such as distributed hardware and client/server development. The results of the 
survey confirmed the CIO's misgivings and led to an increased reliance on hiring outside consulting 
firms and individual contractors to supply the necessary skills in emerging technologies. 

5.6 Adoption of Client/Server Development and IS Reskilling 

In the next subsections of the paper, the contrasting perspectives from three stakeholder groups 
will be presented regarding the goals and progress achieved to date in implementing client/server 
development and IS reskilling. The three stakeholder groups are the Change Management 
specialists, IS employees and managers, and a misceUaneous group of respondents who are outside 
of the group of IS staff targeted for reskilling. 

Stakeho!Jer Group 1: Change Management Specialists. The first stakeholder group consisted 
of members of Tech Co's Change Management Group, an internal staff function within the IS 
organization charged with overseeing the reskilling of TechCo's IS staff. The very existence of 
a separate Change Management Group reporting directly to the CIO revealed a positive and 
progressive approach toward IS reskilling. Furthermore, the names of the sub-departments within 
Change Management highlighted the intended approach to managing change. Within the Change 
Management Group are the Employee Investment Group and the Communication Group. The 
very title employee investment group was carefully chosen to signify that reskilling should be an 
investment in each employee. Similarly, the Communication Group was created to foster two-way 
communication between the CIO and the IS staff. The latter department published a monthly 
newsletter which one respondent dubbed "the mouthpiece of the CIO." 

The Change Management specialists envisioned their mission as facilitating a cultural change 
within IS and doing so through a partnership with each IS department manager and his or her staff. 
Part of the cultural change meant breaking away from the paternalistic notion that "the company 
will take care of me," by instead creating a sense of shared responsibility among the Change 
Management Group and each IS manager and employee. The firm's investment in new skills was 
something that could benefit each employee and thus each employee was expected to be an active 
participant in it. The reskilling initiative was a change management program directed at every 

'These included two word processing packages (Microsoft Word for Windows and WordPerfect); two spreadsheet 
packages (Microsoft Excel and Lotus 1-2·3); two graphics packages (PowerPoint for Windows and Harvard Graphics); 

and Lotus Notes. 
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member of the IS organization- managers in particular- and the key mechanisms for achieving 
a reskilled technical and managerial force relied on individual mentoring and skills assessment 
conducted with one's immediate supervisor, followed by training. 

Most importantly, the managers in the Employee Investment Group recognized that the change 
being introduced at TechCo transcended a simple change in the technology for producing software. 
Instead, the effort encompassed a broader set of cultural changes. These managers described a 
broad transformation of tbe IS organization, including the opportunity to become more customer
oriented, for the employees to learn new technical skills, software development life cycle skills, 
project management skills, and new approaches for collaborating with users. 

Finally, the Employee Investment Group, which was overseeing the reskilling program, was neither 
a technology standards group nor a training department, since TechCo already had departments 
dedicated to both of those functions. According to one respondent, the purpose was not to 
administer a training program, but rather "to create the [career] development opportunity to 
happen by figuring out tbe skills gaps that exist and allowing project team training to occur at the 
right time." 

It was the intention of the Change Management Group to fulfill this vision by creating a process 
in which career mentoring could occur and to disseminate a set of structured tools to facilitate 
the skills assessment process, in particular a skills assessment database. This database was an 
important tool in the process, since it would allow IS managers to "inventory their employees" 
by creating a database containing information both about current skills and future skill require
ments. The database was envisioned to serve as a tool to facilitate identification of any resulting 
gap and to document remedial actions to fill these gaps.6 

Stakeholder Group 2: IS Managers and Employees. TechCo's second stakeholder group consists 
of IS staff and first-line managers. A total of seven interviews with these IS stakeholders were 
conducted between one and three months after the interviews with the Change Management 
Group. The experience and outlook of six of these IS members are summarized here. 7 In contrast 
to the image of partnership, communication, and mentoring portrayed by the previous stakeholder 
group, a major surprise was encountered with this second stakeholder group. These respondents 
were either completely unaware or skeptical about the existence of a Change Management Group 
addressing the issue of reskilling and, secondly, they had their own definition and approach to 
reskilling that differed from that of the first stakeholder group. 

"lne skills database was purchased in mid-1993 and scheduled to be implemented in late 1993. Due to the changes 
occurring within the IS organization - notably the voluntary layoff (spring 1994) and subsequent forced layoff 
(scheduled for fall 1994 ), a decision wa~ made to delay implementation of the skills database in order to avoid having 
employees equate the skills inventory with the layoffs. IS management also recognized that they could minimize their 
implementation effort by postponing implementation until after the layoffs, since this would result in a reduced employee 
population size for whom skill profiles would be developed. 

'One additional IS respondent had recently been relocated from the IS organization to a special strategic reengineering 
project. Due to her experience and outlook, which diverged quite dramatically from the six respondents described in 
this section, she is incorporated into the third stakeholder group. These differences may have resulted from her access 
to confidential information about the corporation's goals due to her involvement in the reengineering team and exposure 
to working directly with both strategy and systems integration consultants. 
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Of the six IS members in the second stakeholder group, only two were even vaguely familiar with 
the fact that plans for an IS reskilling initiative were "in the works" within the Change Manage
ment Group. A more common stance among these stakeholders when they were questioned about 
the reskilling initiative was either ignorance or disbelief. One manager, in fact, commented, "I 
don't believe that TechCo has a grand plan to reskill iL~ IS workforce. I don't believe that TechCo 
is taking reskilling seriously." 

Furthermore, when asked about the career counseling process that managers were expected to 
engage in with their staff, responses were inconsistent regarding whether IS managers traditionally 
had engaged in such mentoring activities, or whether managers were themselves prepared to offer 
such direction and advice to their subordinates regarding personal development. Given that most 
IS managers had spent even more years in the rule-bound hierarchy at TechCo, some were in 
greater need of skill development than their subordinates. Several respondents suggested that IS 
managers could not be counted on themselves to fulfill the mentoring role envisioned by the change 
management specialists. 

Instead, most IS staff defined reskilling to be their own autonomous efforts to learn about, and 
experiment with, anything related to developing systems on distributed hardware - whether 
experimenting with front-end GUI-based application development tools (such as PowerBuilder) 
or back-end server software (such as SQL). In the absence of any firm-defined standards for 
developing client/server systems, IS employees had broadly defined client/server reskilling as 
anything related to PC-based system development.8 In the absence of any firm-sponsored 
standards or mandate to reskill, IS employees were engaging in two types of reskilling, both in 
a bottom-up mode, with little direction or structure from their division's IS management or from 
the Change Management Group. 

There were two types of reskilling occurring within the IS organization which are labeled here 
project-driven and career-driven. Neither resembled the vision described by the Change 
Management Group of top-down, goal-directed, standards-compliant training. Furthermore, none 
of this training was in response to skills assessment or career mentoring that had been conducted 
with the person's supervisor (as envisioned hy Change Management), because such skills 
assessments were not being conducted. 

Project-drivenreskilling occurred where developers had been assigned to new projects where 
they were expected to evaluate, recommend for adoption, and learn to use new client/server 
tools, yet where they lacked previous experience or formal training. In such cases. IS staff 
were engaged in a self-directed program of reading, hands-on practice, and trial-and-error 
learning about the new hardware and software development approaches. 

'"This contrasts with the traditional definition of client/server technology, which requires a specific configuration of 
computer processes that is divided between a user workstation (the client) and a central database management system 
(the ser\'er). Normally the user inlerface and application programming logic reside on the "client" workstation and the 
database resides on the server. Most personal computer workstations, even those connected by a LAN, are thus not 
diem/server systems. 
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Career-driven reskilling. The second type of reskilling was also initiated by the individual, 
but it differed in purpose and form. The purpose, in this case, was a more general desire to 
keep up with changes in emerging technology; the form was through taking a course outside 
the workplace, through a local university's extension program. This is labeled career-driven 
reskilling, since the IS respondents pursuing this option explained their reskilling motives in 
terms of their desire to keep their resumes up-to-date. For example, when asked why he was 
taking the six-month part-time university extension course on client/server development, one 
IS manager replied "just open up the newspaper," referring to the wealth of help-wanted 
advertisements requiring skills in client/server development. Whether or not these respondents 
fell victim to future layoffs, the new skills would help to bolster the demand for their skills (and 
likely salary) in the future job market. 

Despite some obvious differences between the project-driven and career-driven reskilling efforts, 
they share four common features. The first is that employees are able to reskill themselves without 
any explicit direction from the firm, that is without the firm needing to identify a set of standards 
to follow for client/server hardware, software, or methodology. The second shared feature is the 
belief that motivated IS employees are better off resk.illing without explicit direction about 
corporate standards, specific skills, and required training courses. Several respondents ascribed 
a "survival of the fittest" motif to reskilling, suggesting that the very initiative shown by an IS 
employee to reskill can serve as evidence of his or her dedication. This image alone may boost 
the employee's long-term job prospects at TechCo. For example, one IS manager, when asked 
her opinion about the Change Management Group's proposed structure and skills database for 
identifying skills gaps, said: 

Fearles.lpCople are those who will roll up your sleeves and go. People who want 
to be fearless don't need someone telling them what types of skills they need to 
have. The employees [their co-workers] don't want someone who is too passive 
either [in terms of requiring specific direction]. 

The third shared feature is the IS developers' belief that reskilling is about learning new technical 
skills, and does not extend to the more fundamental transitions regarding the roles, culture, 
structure, or business skills of IS employees. Given this assumption regarding reskilling, their 
chosen path made sense (individual, bottom-up learning) because reskilling is synonymous, in their 
minds, with new technical skills, which may be learned through hands-on, individual effort. 
Reskilling is not a broad cultural transformation of the work process, which would certainly 
require some top-down vision, leadership and coordination. Finally, reskilling should serve short
term objectives (such as completing a required project or updating one's resume with marketable 
skills), rather than being part of a broader, long-term transformation of how the fitm would 
develop information systems in the future. 

Stakeholder Group 3: "Outsiders" to the Reskilling Initiative. The third set of stakeholders 
consisted of a variety of respondents who were involved with TechCo' s IS organization, but were 
not intended subjects for the resk.illing initiative. In terms of research chronology, these 
respondents were the last ones interviewed, having been recommended to the researcher by 
stakeholders in group two. Given the range of respondents in this stakeholder group (two 
technical trainers, one user analyst, and one IS manager involved in the strategic reengineering 
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project) and their status as outside of the intended audience for the IS reskilling initiative, the term 
"outsiders" will be used to refer to them collectively, indicating that they were beyond the intended 
target population for the IS reskilling initiative. 

The "outsider" stakeholder group held one set of expectations in common with each of the other 
stakeholder groups, while also offering divergent views of what IS reskilling would require. The 
commonalities are identified first, followed by the differences. Like the members of the first 
stakeholder group (Change Management), the outsiders suggested a vision of a radically 
transformed IS function- one where the culture, skills, roles, and structure of the IS function 
would be radically different than they exist at present. Like the members of the second stakeholder 
group (IS members), they were unfamiliar with the vision for skills assessment and top-down 
culture change within the IS group that had been conceived by the Change Management Group. 
When questioned about this initiative during these interviews, they were bluntly skeptical, as 
revealed by the earlier quote: "I don't believe that TechCo has a grand plan to reskill its IS 
workforce. I don't believe that TechCo is taking reskilling seriously." Yet, despite these 
similarities, the area in which this third stakeholder group diverged from the previous two groups 
was truly quite shocking. They believed there would be little or no in-house IS development at 
TechCo in the future, and that most IS staff would see their present jobs eliminated in the near 
future. The stark predictions for the IS organization held by these stakeholders was revealed by 
the following statement: 'There is no future for IS in this company. I don't see one. There may 
be a small portion of people with very specific skills, [but] I can't tell you [what those will be]." 

A second respondent confirmed this prediction, describing that "traditional IS work as we know 
it today [applications development and maintenance] will no longer exist." These stakeholders 
described a radically downsized IS organization where application packages are purchased, then 
external consultants with expertise in reengineering and systems integration will modify and 
implement the packages. Their vision left little room for the legions of existing IS staff who 
currently perform system development and maintenance work. One of these respondents was able 
to envision a limited role for TechCo's in-house IS staff, who will become system baby-sitters
basically a deskilled (not reskilled) role of operations support. These system baby-sitters will 
monitor the operation of packaged application software on distributed systems and will simply 
relay any problems to the application software's vendor, who will, in turn, diagnose and resolve 
these problems. 

Based on the input from these stakeholders, it was unclear whether they had some "inside scoop" 
on the plans and visions ofTechCo's senior IS management, or whether they had simply acquired 
a pessimistic outlook about TechCo's long-term commitment to its IS staff. It is also unclear 
whether these stakeholders' expectations about how reskilling would be implemented differed so 
dramatically from the other stakeholder groups because they knew that senior IS management 
lacked faith in the ability of IS staff to learn and change, or whether they believed that senior 
management wanted to simply take the easy route of relying on outsourcers, with the uncertain 
implications for TechCo' s long-term human resource policies. 

There is limited evidence for the "inside scoop" explanation (i.e., that the "outsider" stakeholders 
had inside information that others lacked). One informant, the IS manager who described her 
experience working on the reengineering project with strategy consultants, explained TechCo's 
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need to hire external consultants because TechCo "didn't have people that could talk to users to 
get the requirements from them." Moreover, after spending a year on the reengineering project, 
this thirteen year IS veteran added that "I acquired most of my present skills from the consultants." 
Her comments underscored the fundamental challenge of trying to develop these communication 
and business analysis skills among an entrenched workforce that perceives its role as limited to 
technology. Obviously, it is a much quicker solution for a business that must change technology 
direction suddenly to simply buy the necessary skills from external consultants. 

6. DISCUSSION: THE RESKILLING PROGRAM
PHANTOM OR FACT? 

The three stakeholder views ofTechCo's plan for implementing client/server development and 
for reskilling its IS staff are, at best, inconsistent and, at worst, contradictory. The first 
stakeholder perspective (that of the Change Management Group) describes a reskilling initiative 
that will rely on a three-way partnership among themselves, the IS managers, and the developers. 
This vision for IS reskilling seeks a major transforiTilltion in the skills and roles of developers, as 
well as changes in the organizational culture such as how developers interact with users, are 
rewarded, learn new skills, etc. Their vision for how this radically new strategy will be 
implemented featured both centralized and decentralized attributes. The centralized attributes were 
the purchase and planned deployment of a skills assessment database to create an inventory of skill 
information and to identify remedial actions required. The decentralized attributes were the 
mentoring and career development activities, which they expected would occur within every IS 
workgroup, with no oversight from the Change Management group. 

The second stakeholder group's perspective suggests a narrower view of changes that are required 
to update the skills of IS - basically limited to technical skills -without any broader implications 
for changing the culture, roles, or developer interaction with users. These stakeholders' 
assumptions about the strategy for achieving these skill changes are that these modest changes 
can occur through a fragmented series of bottom-up, individual efforts to experiment with and 
learn new technologies. It ignores changes other than technical skills and changes that are more 
long-term in nature. While this second stakeholder vision of reskilling (to update technical skill 
sets) is not mutually exclusive with the first vision (to transform the IS culture), since one is really 
a subset of the other, nevertheless there is a fundamental irony. Was there a reskilling initiative 
and, if so, why did no one outside of the Change Management Group know about it? 

The third perspective, that of describing a vision of transformation largely achieved through 
increased reliance on external consultants, combined with dramatic layoffs and new, deskilled roles 
for existing IS staff, is also inconsistent with the spirit of the reskilling initiative envisioned by the 
Change Management Group. The only way this discrepancy could be reconciled is to assume that 
the "career development counseling" and "skills assessment" that IS managers will conduct for 
their staffs are largely to prepare them for their transition to unemployment, or to provide 
assistance in fmding a job elsewhere. Yet, could this truly be what the Change Management Group 
had in mind when they spoke of broad-based career development counseling between each 
manager-subordinate dyad? Was the real purpose behind the Employee Investment Group merely 
softening the blows that would result from future lay-offs, the group's title notwithstanding? In 
fact, there is tremendous irony in the organization creating an "Employee Investment Group," 
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when the third stakeholder perspective is that the fmn plans to divest itself of nearly all its IS 
development staff. Similarly, one might question the sincerity of organizational units with names 
such as "Communications Group" or "Change Management Group" when, from the perspective 
of the IS respondents, there has been little either communicated or changed by these respective 
staff groups. 

7. EXAMINING STAKEHOLDERS FRAMES 

Although the preceding discussion highlighted the contradictions between the various perspectives 
of change offered by the three stakeholder groups, it is possible, through examining more carefully 
the language that various stakeholders use and the beliefs they hold in talking about the impending 
change effort, to show that these perspectives appear to be contradictory because they are 
grounded in different assumptions, each of which can be traced to distinct experiences and 
historical precedents across the stakeholder groups. Here we can invoke the concept of members' 
frames of reference, not only to characterize their beliefs about technological change, but to 
capture their assumptions regarding the organizational compleml!ntarities required to achieve 
technological change (Barua, Kriebel and Mukhopadhyay 1995; Barua and Whinston 1994). 

The Change Management specialists used the term reskilling to refer to a host of organizational 
changes, of which migrating to new technology was merely one small part Instead, their frames 
of what "IS reskilling" constituted is a much broader set of changes, beginning with new ways 
of organizing and serving users, and pervading all the constructs of the Rockart and Scott Morton 
framework, including organizational culture, technical and non-technical skills, roles, technology, 
management processes, and strategy. Furthermore, their assumptions about the mechanisms 
required for implementing this vision were to create a shared partnership with all the members of 
the IS function and then allow career mentoring activities to cascade down the organization 
through a series of face-to-face meetings, beginning with the most senior IS executives on down 
to the junior programmers. Given their assumptions about reskilling IS - that it requires a broad, 
cultural transformation - then any efforts which may facilitate this transformation, such as 
preparing IS managers for the impending cultural shift, would constitute progress toward the goal 
of reskilling, even if the objectives of the change and detailed implementation plans were not 
communicated to the IS workforce. 

In the second stakeholder group, the members' frames for understanding IS reskilling suggested 
that it is merely an updating of technical skills, one involving a substitution of new technical skills 
for old ones (e.g., replacing COBOL with PowerBuilder as the programming language and 
replacing IMS with SQL as the database). In fact, given this framing of resk.illing as a simple 
substitution of new technical skills for old, there are few complementary changes required to 
achieve it. For example, there are no required changes in the communication skills or industry 
knowledge on the part of IS employees, nor in such intangibles as their individual roles, 
interactions with users, the department's culture, management strategy, etc. There is further 
evidence that the IS stakeholders' assumptions about what constitutes reskilling and how each 
employee should approach it are based on their prior experiences at TechCo with learning technical 
skills- specifically, their experience with learning to use PCS and personal productivity software, 
both of which occurred in 1992. As described above, the 1992 roll-out of PCS was characterized 
by the absence of any mandates to learn the new tools and the individual autonomy to select which 
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software packages to learn (from the multiple "standards" that had been identified for word 
processing, spreadsheets, etc.) The underlying message that had previously been communicated 
was that it was not necessary to have a uniform set of technology standards or a mandated set of 
training courses. Furthermore, the prior adoption of PCS had reinforced to IS developers that 
learning need not be coordinated- either across various subgroups within the IS department or 
across the knowledge domains for learning (the various skills to be learned). Each employee could 
simply do it on his or her own, learning whatever new technical skills they desired, and in whatever 
sequence they chose. Given this prior experience of what reskilling is about (substitution of new 
technical skills for old) and how it is accomplished (through individual autonomy and initiative), 
the IS stakeholders later recognized that they were free to reskill- or not - as they saw fit. 
Due to this frame about how reskilling occurs, the IS stakeholders interpreted any learning attempt 
-such as reading a trade magazine or hands-on practice with any PC tool- as progress on their 
part, regardless of whether the learning was related to client/server, as narrowly defined, or related 
to a tool that had been - or would ultimately be - designated a standard for the firm. Since 
multiple PC and software standards had been acceptable in the recent past, respondents perceived 
that any tool learning they engaged in was a form of reskilling. 

Finally, the description of the perceptions of the third stakeholder group (the "outsider" group) 
suggests that they share some assumptions with the Change Management group - namely, that 
some radical transformation is required, but with diametrically opposite beliefs about how this 
transformation would be achieved. The issue of whether the members of this "outsider" 
stakeholder group were actually "insiders" in terms of knowing something more about senior 
management's true intentions for investing in or divesting IS employees is a moot question. It 
was not possible, during the course of this research, to corroborate the suspicions of this 
stakeholder group. Perhaps more importantly, the question that matters is not simply "was the 
outsider stakeholder group more accurate than the other stakeholder groups?" but rather "how 
were the frames they held regarding senior IS manager's likely course of action consistent with 
their own experiences of how radical change gets implemented at TechCo'!" 

Like the other stakeholder groups, these members' own prior experiences were the key to their 
future expectations, since their assumptions about the future were shaped by their own past 
experiences. These stakeholders had each observed that the outsourcing of work to consultant~ 
was feasible, fast, and a likely-to-be-repeated option. Each of these stakeholders had also 
experienced first-hand the outcomes of outsourcing as a short-term success in project milestones 
and reduced headcount costs, accompanied by dramatic layoffs and uncertain implications for 
human resources long term.9 Thus, these stakeholders had concrete experience with senior 
management's increased reliance on outsourcing and lay-offs as the route to change, which shaped 
their beliefs that management would accomplish the challenge of reskilling IS through similar 
tactics. 

'Specifically, the two IS training depanmcnt members had watched their depanment reverse, over a period of three 
years, from a training portfolio where ''70% of the training classes were taught in-house and only 30% outsourced to 
a situation where nearly everything 100% was outsourced." They had also experienced, over the weeks preceding our 
interviews, the dramatic layoffs in their own depanment, amounting to what one called "the virtual decimation of the 
IS training depanment." The other two stakeholders here (the user and the IS manager on the reengineering project) 
had recently completed a successful project that relied on systems integration consultants. Each of these projects was 
anticipated to streamline business operations, thus reducing the workforce in a specific business unit. 



A radical change initiative: a cognitive frames analysis 125 

8. LIMITATIONS AND CONTRIBUTIONS OF THE RESEARCH 

Further research is required to understand how each set of stakeholder frames will play out in the 
future, since we lack information about which of these different perspectives on TechCo's 
reskilling initiative will become the reality. One of the limitations of this research is that it was 
conducted without input from the CIO or other senior IS executives. Senior IS management 
represents a fourth important stakeholder group, with frames about IS reskilling that very likely 
differ from the other stakeholders. Furthermore, senior IS management, by virtue of being the 
dominant coalition (Child 1972) in the firm, differs from the other stakeholder groups in terms 
of having the formal authority to impose their vision of change over the others. While the absence 
of this powerful stakeholder perspective clearly leaves us with many questions, it also has created 
the paradoxical benefit that by not knowing which scenario of IS reskilling will likely occur, we 
are able to examine the evidence for each of the other stakeholders' frames of reference and, by 
identifying past experiences which shape and reinforce them, to explain their present expectations 
and behavior. If instead, this field study had begun by querying the CIO and other senior IS 
executives about their assumptions and intentions for IS resk.illing, then this may have biased the 
research, since the presumption would be that senior management's plan would be implemented. 
Thus, by not gaining this senior management perspective, the research was free to carefully analyze 
the frames of the less-powerful stakeholder groups. 

Given this constraint and the opportunities it has facilitated, there are four contributions that this 
paper offers. The first is a contribution to theory, namely, expanding upon Orlikowski and Gash's 
concept of technological frames to illustrate stakeholders' frames about the set of organizational 
complementarities necessary to successfully implement technological change. A~ discussed 
previously, certain stakeholders perceived a great number of complements as necessary to benefit 
from new technology while others perceived none. The second contribution is a reiteration of 
Orlikowsk.i and Gash's theoretical statement: that participants in a change initiative will bring to 
bear their previous experiences with developing frames of reference around organizational change, 
and that in the absence of any clear, concrete message or vision from the organization which alters 
these frames of reference, that stakeholders will continue to act toward and evaluate the firm's 
progress toward its goals, based on the initial frames they hold. 

The third contribution is the corollary to this; that, where possible, organizations should seek to 
reorient members' frames regarding the goals of change to ensure that these frames are consistent 
with the frames held by senior management, organizational change specialists, technology 
designers, etc. For example, in the case ofTechCo, the Communication Group within Change 
Management could have more effectively communicated their views about the extent of the 
anticipated transformation. By communicating their assumptions about the organizational 
complements required for the reskilling initiative to succeed, the Change Management Group may 
have better shaped the frames and expectations of IS staff and managers regarding the goals of 
the change effort and the sacrifices required of them. 

There may be times when achieving such a reorientation is difficult or impossible. For example, 
the literature on organi1..ational change is replete with scenarios where individuals, groups, and 
organizations a~ a whole have been unable to question and change their frames where necessary 
(Bolman and Deal 1991; Starbuck 1989; Dougherty 1992). Yet there have been some success 
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stories where frames have been altered or "realigned" (Nadler and Tuslunan 1989; Bartunek 1987; 
Poole, Gioia and Gray 1989; Isabella 1990). As discussed above, specific types of training have 
been successfully shown to shape the frames of potential users so that they can better learn to use 
new technologies (Santhanam and Sein 1994). Similarly, organizational development consultants 
have used a variety of techniques to prepare organizational participants for major changes, such 
as "frame-bending" exercises (Nadler and Tushman 1989) and identifying individuals' threshold 
for change through measuring their personal resilience profile (Conner 1992). 

Fourth, while this paper describes only one case study, it was conducted as part of a larger study 
of organizational change around IS reskilling to understand how skill and role changes arc 
experienced by members of an organization. This paper has suggested that such changes are 
defined in terms of the frames that stakeholders hold about the goals of the change effort and that 
their evaluation of progress toward these goals rests upon their implicit understanding of what 
types of skill changes are necessary (e.g., whether technical, interpersonal, project management, 
or business-related}, and how broad are the organizational complementarities required. The 
insights offered in this paper may help to shed light on different stakeholders' divergent 
explanations of whether there exists a change initiative at all, which activities are within the scope 
of the initiative, and whether the organization has made progress toward achieving its goals. 
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