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Abstract. Measuring information technology payoff continues
to be a challenge for organizations. Considering the impact of
complementary investments on IT payoff has been proposed by
recent studies. This paper examines the impact of one type of
complementary investment on IT payoff: organizational change
management initiatives to support IT implementation. The paper
reports a case study of Cisco Systems’ IT investment in an oper-
ating systems upgrade of over 34,000 computer systems in 117
countries. The findings of the exploratory case study indicate that
planned communications and change management strategies de-
veloped by their Organizational Change Management group led
to the smooth implementation of the upgrade process and con-
tributed to the payoff from the IT investment, measured in terms of
client satisfaction with the process and system and reduced cost
and time to upgrade all systems. The findings were supported by
pre- and post-implementation surveys of clients, analysis of the
change management initiatives and their impact on the process,
and comparison of actual and budgeted costs for the project.
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1. Introduction

Companies in the forefront of e-business today must
invest in new applications while continuing to upgrade
existing infrastructure to enable application sharing and
communication among internal members as well as
business partners. Given that IT projects can involve
large investments and they often compete with other

projects for funding, senior managers want to insure
they provide expected returns. However, measuring IT
investment payoff remains a challenge for businesses
(Bannister, 2001; Harker, 1995). Our understanding of
IT’s role in creating business value is still incomplete
and requires further research on factors that contribute
to successfully converting the IT investment into busi-
ness value (Brynjolfsson and Hitt, 2000; Kohli and
Devaraj, 2003).

The challenge in measuring the impact of IT em-
anates from the complexity arising from process and
business changes that co-occur in and outside the or-
ganization (Barua, Lee, and Whinston, 1996; Davern
and Kauffman, 2000; Powell and DentMicallef, 1997).
Past studies have treated IT investment as a “black box’
with little consideration for complementary changes in
the organization. Complementary changes are defined
as changes in business processes and human capital
(Davern and Kauffman, 2000) or reporting structure
(Barua, Lee, and Whinston, 1996) to harmonize the in-
vestment in information technology. IT payoff is gen-
erally considered as the value to the organization re-
turned by the investment in information technology.
Accounting for the complementary changes within the
organization has been suggested as fundamental to our
understanding of the role of IT in adding value to
organizational initiatives (Powell and DentMicallef,
1997).
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Investments in complementary assets are critical to
understanding the return on IT investments (Davern
and Kauffman, 2000). In particular, the management
of change in the implementation of technology is a
complementary investment that has generally been
overlooked in the IT payoff literature. As the rate of
change accelerates, the orderly and coordinated imple-
mentation of technology has become a leading cause
of system failures. One-third of customer relationship
management (CRM) implementations yield no return,
another third yield only minor benefits (Coffee, 2001).
Ninety percent of enterprise resource planning (ERP)
implementations end up late or over budget (Fryer,
1999).

The change management and IT project imple-
mentation literature suggests that the most successful
projects stress the importance of (1) overcoming re-
sistance to change and (2) effective communications to
manage the change process (Cobb, Folger, and Wooten,
1995; Lucas, Ginzberg, and Schultz, 1990; Wanberg
and Banas, 2000). Strong sponsorship, clear expecta-
tions, user involvement, and skilled change agents can
help overcome resistance to change. Effective commu-
nication strategies should be relevant to each stake-
holder. While there have been studies indicating the
importance of these critical success factors leading to
successful projects, there has been limited research
linking these changes with actual payoff metrics. We
propose that there are some distinctive similarities be-
tween managing organizational change and other com-
plementary changes such as organizational reporting
structure, reward systems and process redesign. Just
as these changes contribute to IT payoff, preparing
and managing such change enables the IT and IT-led
changes to take hold.

The objective of this paper is to examine the role
and impact of the management of change on the payoff
from the implementation of an operating system up-
grade in alarge multi-national organization thatis at the
forefront of e-business. Given that the implementation
of the change management process as a complement
to IT investment was a new initiative, the availability
of metrics and related data were limited. Hence, we
take a pragmatic approach to assessing IT payoff by
drawing upon the organization’s change management
experience, identifying exploratory areas to substanti-
ate the expected outcomes and providing suggestions
for future studies.

Section 2 summarizes the literature and presents
our framework for relating change management to IT

payoff. Section 3 provides background for the case.
Section 4 describes metrics to assess the impact of the
change management efforts on the implementation of
the system upgrade. Section 5 concludes with sugges-
tions for future research.

2. Literature Review and Framework

Literature on IT payoff suggests the need to consider
complementary organizational change in order to mea-
sure IT payoff. The IT project implementation and
change management literature support the importance
of change management tools in promoting organiza-
tional change. We develop a framework for assessing
the impact of change management on IT investment
payoff.

2.1. IT payoff

IT payoff literature has struggled to explain the mixed
results in studies over the past decade. For example, IT
has demonstrated significant business value in strate-
gic business applications such as EDI (Mukhopadhyay,
Kekre, and Kalathur, 1995), institutional decision sup-
port systems (Kohli and Devaraj, 2003), and opera-
tional systems (Mukhopadhyay, Lerch, and Mangal,
1997). However, a number of studies have also indi-
cated that IT’s performance has been less than stel-
lar (Sarker, 1999; Strassmann, 1985). Although many
researchers have recognized the need for consider-
ing organizational factors in addition to IT invest-
ment (Brynjolfsson, 1993; Byrd and Marshall, 1997;
Dewan and Min, 1997; Grover et al., 1998; Mahmood
and Mann, 1997), few have considered them (Barua,
Kriebel, and Mukhopadhyay, 1995; Devaraj and Kohli,
2000; Mukhopadhyay, Kekre, and Kalathur, 1995;
Weill, 1992). The process of IT investment leading to
payoff should be examined in greater detail because
an investment in IT need not imply that it was imple-
mented appropriately. Many IT initiatives fail because
they focus on implementing the solution rather than the
adoption of the solution or tool and the corresponding
business value.

Among the reasons for equivocal results has been
the absence of contextual conditions (Barua, Lee, and
Whinston, 1996; Barua and Mukhopadhyay, 2000;
Powell and DentMicallef, 1997). Soh and Markus
(1995) propose that the IT investment process should
be broken down further to examine if it created the
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appropriate IT assets, and if such assets lead to the ap-
propriate IT impacts. Other studies have examined the
context of IT payoff by examining redesigned busi-
ness processes when complemented with IT payoff
(Davern and Kauffman, 2000; Devaraj and Kohli, 2000;
Mooney, Gurbaxani, and Kraemer, 1996). Neverthe-
less, opening the ‘black box’ of the process of payoff
provides insights into how IT adds value and which or-
ganizational imperatives lead to the most value from IT.

Considering the social subsystem of managing
change in IT implementations can provide much
needed direction for what enables IT payoff. In particu-
lar when the IT related change is in high-risk initiatives,
managers may be well advised to ensure that technical
as well as contextual conditions such as receptivity to
change are optimized. Clearly, payoff from IT is de-
pendent upon its successful implementation of change
management within the organization. Many change-
related technology projects fail because they focus pri-
marily upon deploying the technology. Not enough em-
phasis is placed on how people need to change how
they work to adopt the new tool in their day-to-day
work. There is a need to focus on the process; not
just the tool. Further, the payoff metrics depend upon
the type of value derived from IT. For instance, recent
studies have emphasized that IT payoff can be mani-
fested in productivity, profitability or consumer value,
but not necessarily all three (Hitt and Brynjolfsson,
1996). Other studies have indicated that IT payoff met-
rics can also be found by examining the motivation of
people, improvement in organizational processes and
tasks (Chan, 2000; Lippitt, 1982; Lippitt, This, and
Bidwell, 1971), and developing lasting relationships
with customers (Kohli et al., 2001).

2.2. IT project implementation and change
management

Researchers have used a number of different mea-
sures to evaluate the success of an information sys-
tems project including system use, user satisfaction,
attitudes toward the system, degree to which the
system accomplishes its objectives, and payoff to the
organization (Lucas, Ginzberg, and Schultz, 1990).
Factors found to affect the success of an IT imple-
mentation project are top management support (Lucas,
1981), user involvement (Baronas and Louis, 1988;
Baroudi, Olson, and Ives, 1986; Debrabander and
Edstrom, 1977; Ives and Olson, 1984), management
of user expectations (Ginzberg, 1981), and user partic-
ipation (Mumford and Henshall, 1979). Involvement

in the implementation process must be viewed in light
of the communications patterns that exist between
users and IT professionals (Debrabander and Edstrom,
1977). Software projects are fundamentally dependent
upon effective communication among people (Boehm,
1988). Implementation of new information systems is
as much a social and organizational process as the en-
abling technology deployment and success can be mea-
sured by both attitudinal and non-attitudinal variables
(Lucas, Ginzberg, and Schultz, 1990).

Part of the social process of new system implemen-
tations involves adoption of the new solutions, which
requires rigorous organizational change. The organiza-
tional change literature suggests that greater employee
acceptance of change is associated with receipt of in-
formation about the change plan, participation in the
change process, self efficacy for dealing with proposed
changes, available support, and personal impact (Cobb,
Folger, and Wooten, 1995; Wanberg and Banas, 2000).
Attempts to change attitudes by providing information
are only viable if users are involved in the implementa-
tion process (Bell, Harrison, and McLaughlin, 2000).

Sponsorship from top management is key to the suc-
cess of every change initiative. The lack of sponsorship,
or a champion at high levels in the organization, will
make it almost impossible to succeed (Baron, 1999).
If high-level sponsorship is lacking, there are three op-
tions for dealing with change management:

(1) Educate the sponsor about his/her role by contract-
ing with them and clearly defining their role in the
change;

(2) Replace the sponsor with someone else who can be
effective in the role; or

(3) Prepare for potential failure of the initiative.

The importance of change management has also
been recognized in the business process reengineer-
ing literature. Change management involves effectively
balancing forces in favor of a change over forces of re-
sistance, which is most successfully accomplished with
facilitators in the change environment (Guha et al.,
1997). Business process reengineering success is fa-
cilitated with open communication. Successful busi-
ness process change projects, in which IT frequently
plays a change agent role, establish an objective and
unbiased team or individual that continues to push the
organization and line functions to find new innovative
processes. An important ingredient is an atmosphere of
open communication, participation, and cross training.
In a study of business process reengineering projects,
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four of the top five most severe implementation prob-
lems concerned change management, such as commu-
nicating, organizational politics, and commitment to
new values (Grover et al., 1995).

How does an organization insure that the factors
critical to the success of IT implementations are nur-
tured? The organizational development (OD) disci-
pline offers specific programs for effective change
interventions (Castle and Sir, 2001; Cummings and
Huse, 1989). Organization development is the planned
process of developing an organization to be more
effective in accomplishing its goals. It focuses on
developing the structures and systems within the orga-
nization, with primary emphasis on human resources,
to improve organizational effectiveness. The planned
change approach is influenced by Lewin’s theory of
change (Lewin, 1951). Lewin’s theory suggests three
sequential phases of the change process: unfreezing,
moving, and refreezing. The first stage, unfreezing, cre-
ates a climate for change. The moving stage involves
analysis, design, and installation. The final stage, re-
freezing, institutionalizes the change. Researchers have
found that successful projects tend to conform more
closely to the prescriptions of the Lewin model (Grover
et al., 1995). One of the underlying principles of the
planned change model is the sharing and communica-
tion of information about the change (Cummings and
Huse, 1989). Change management is the process of
reducing resistance to the change and increasing sup-
port/commitment for it, whether that be a change in
process, structure, technology, reward systems, man-
agement practice, or culture (Castle and Sir, 2001).

Major change occurs when people perceive a sig-
nificant departure from their expectations about is-
sues or events in which they are invested. The change
load that is required in organizations that adopt
e-business is quite overwhelming. Losses in produc-
tivity, quality, profits and profitability—and in terms of
employees—are becoming prohibitively high. Most
people find it uncomfortable to face situations filled
with ambiguity because of the loss of predictability.
On the other hand, people are attracted to situations
that are familiar because they allow the feeling of be-
ing in control. But people don’t have to like the change;
they simply need to accept the change. Resistance to
change is normal and should always be anticipated as
a natural human behavior. However, with decreasing
trust in the workplace and declining leadership credi-
bility, the work of communicating change is becoming
increasingly difficult and challenging (Baron, 1999).

2.3. Framework for assessing the impact of change
management on IT investment payoff

Management of organizational change entails an
assessment of the preferences and expectations of the
affected parties. Meeting or altering such expectations
becomes critical to the change process. Initiatives to
promote revision of preferences, communication of
new expectations, and activities to reduce resistance to
change are complementary investments that can lead
to organizational change. The resulting measurement
of IT payoff thus achieved can be attributed, at least
in part, to the complimentary investment in change
management.

Fig. 1 shows our framework for assessing the im-
pact of change management initiatives on payoff from
IT investments. Creating and fostering change agents,
involving users in the process, and providing commu-
nication and feedback regarding the change are change
management activities that we propose contribute to or-
ganizational change. These change management tech-
niques lead to reduced resistance to change and initia-
tion of activities to stimulate change as well as sustain
the change momentum. These organizational changes
facilitate the implementation process, contributing to
the IT projects’ payoff, which can be measured in terms
of improved computing capabilities, increased produc-
tivity, and reduced cost. It is expected that discernible
payoff following change management techniques can
reduce implementation time and cost, and increase user
satisfaction not only with the implementation process
but the final information system.

In the following case study, we apply this framework
to a global organization’s IT investment in upgrad-
ing the operating systems of all their workstations to
Microsoft’s Windows 2000 (Win2K). The workstations
were critical to the employees’ ability to partner with

Payadt
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Fig. 1. Impact of change management on IT investment payoff.
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their customers in the e-business environment. Up-
grading these workstations constituted a major change
for this organization because it disrupted the activi-
ties of all its employees. While the Win2K upgrade
did not change the company’s business processes, it
did significantly affect individual productivity. If the
upgrade did not occur smoothly, significant productiv-
ity loss could occur. In addition, this upgrade marked
the first time that employees were mandated to use a
proprietary system, which was a significant cultural
change for this company. Thus, study of this IT in-
vestment and the organizational change initiatives that
were used will provide insights into the IT payoff black
box.

3. Case Study Background

Cisco Systems, Inc is the worldwide leader in network-
ing for the Internet. Cisco’s Internet Protocol-based
(IP) networking solutions are the foundation of the In-
ternet and most corporate, education, and government
networks around the world. Cisco provides the broadest
line of solutions for transporting data, voice and video
within buildings, across campuses, or around the world.
Headquartered in San Jose, California, Cisco also has
major operations around the world (www.cisco.com).
Cisco’s CEQ, John Chambers, points to two key rea-
sons for Cisco’s enormous success—(i) the use of the

Internet and technology within the company and (ii) In-
formation Technology (IT) partnering with businesses
to ensure that technology is used efficiently.

In August 2000 Cisco began considering standard-
ization of its desktop operating system software in or-
der to integrate internal communications among 48,000
employees in more than 100 countries around the
world. Upgrading and standardizing all PCs and en-
couraging both PC and Unix users to move to Windows
2000 posed significant challenges as there were issues
of stability and reliability in the current environment.
The operating system upgrade posed a change risk for
Ciscobecause if not managed properly, it had the poten-
tial for negative impacts on customer service, employee
satisfaction and systems reliability.

4. Measuring the Impact of Change
Management Initiatives on IT Payoff

In this section we describe how we analyzed the im-
pact of change management activities on payoff for the
Win2K upgrade. We used the framework introduced
in Section 2 to guide our analysis. Metrics used to
assess each of the components of the framework are
summarized in Table 1 and described in the sections
below. IT investment metrics include deployment quan-
tities and costs. The IT implementation process is mea-
sured by time and cost of upgrade and client support

Table 1. Metrics for measuring the impact of OCM'’s activities for deployment of Win2K at Cisco

IT implementation

IT investment process management

Investment in change

Organizational change Payoff

Deployment data: Time to upgrade Number and type of change
Number and type initiatives implemented
of workstations
upgraded and
refreshed

Deployment $ Cost to upgrade Training and facilitation

hours spent by OCM
(FTEs, labor $)
Support

Number of inquiries during
upgrade process

Satisfaction with system
and migration process

Usage of scheduling tools Revenue, profitability,

productivity statistics

Reduction in number and
duration of support calls
with new operating system

Changes in user expectations Reduction in cost and time
and resistance to change to implement all upgrades
and time to upgrade
each computer (client
downtime)

Increase in stability and
functionality of operating
system

Response to targeted
communications
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during the upgrade. Change management investment
initiatives include the number and types of changes and
the costs of facilitating these initiatives by OCM. Each
of these initiatives can facilitate organizational change,
which contributes to payoff. Metrics for organizational
change and payoff are listed in the last two columns of
the table.

4.1. The IT investment
The adoption of Windows 2000 as the operating sys-
tem standard at Cisco required upgrade of more than
34,000 computer systems at 300 locations in 117 coun-
tries. The total budgeted cost was estimated to be
$18.6 Million or $529/computer. In addition, the up-
grade was determined to be complex due to the variety
of ways in which a computer could be upgraded.
Clients (computer users) whose lease had expired or
whose equipment was more than two years old would
receive new laptops to insure all users met the basic
hardware standard of 350 MHz CPU or better with 128
Mb memory. This process was called refresh. Other
clients would have their computers rebuilt with Win2K.
This process was called UIP (upgrade in place). Dur-
ing the overall project, more than 19,000 computers
would be UIP (upgrade in place) and more than 12,000
computers would be refreshed or supplied to new hires.
The technicians conducted some upgrades, while oth-
ers were self-initiated by clients.

4.2. IT implementation

The overall project lasted 9 months. Installation began
in September 2000 with a pilot upgrade of 3150 com-
puters. The core deployment process ran from January
to April 2001 and during those four months, Windows
2000 was installed on 24,000 systems at 270 locations
in 100 countries. The deployment schedule is shown in
Fig. 2.

Deployment was accomplished using:

® Fixed Deployment Depots for large campuses (up to
600 machines per day).

e Roaming Depots (Depots in a Box) for smaller sites
and sales offices.

* Home Systems brought to UIP Depot.

® Mail in Depots for mobile users and telecommuters.

® Client Self-Installations—Reserved for high tech
clients; web-initiated.

The deployment process used in each of these cases
involved the following steps:

R 2001
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Bhnte Ematt
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Fig. 2. Windows 2000 deployment activities and schedule.

1. Copying all user data such as internet favorites and
client “personality” settings such as display prefer-
ences to a server

. Installing hardware specific software

. System naming and adherence to local security
policies

. Migrating data from old laptop

Language customization

. Application installation and restoration

. License tracking

. Restoration of system settings and transfer of local
email.

9. “Day-after” support

W N

The process was completed within 4 hours. Tech-
nicians trained on the use of the tools performed the
work. Project Managers monitored the effort and en-
sured the highest level of quality measured in terms
of technical accuracy and client satisfaction. For mail-
in depots, special shipping arrangements with FedEx
allowed for only weekend down time.

4.3. Change management initiatives

The Windows 2000 deployment project was facilitated
by the Organizational Change Management Group
(OCM), which was formed in June 2000. Headed by
a Senior Manager of Change Management, the group
grew to 14 employees within one year. OCM con-
sisted of IT communication and organizational change
management specialists. The mission of OCM was to
implement solutions to make business strategies hap-
pen through people. The objectives were to increase
productivity by creating a collaborative environment,
improve client communication and perceptions of
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IT, increase cross-functional communication, expand
leadership capability, move IT to strategic business
partner, and provide change management and commu-
nication consulting.

Given the challenges in moving to open standards
in the Cisco environment, employee resistance was in-
evitable. Positive sponsorship was critical to plan and
implement the change and OCM worked to help cre-
ate internal sponsors for the change. OCM determined
and instituted the best methods for keeping all clients
current on deployment plans. Effective communica-
tion strategies were important to impact people’s de-
cisions and behaviors. It was critical to provide people
with ongoing information. Since individual employees
initiated registration for Windows 2000 upgrades, the
company had to foster an environment to encourage
them to do so. If the upgrade process took too long
or was too inconvenient, individuals would not be in-
clined to volunteer to participate. This would increase
the implementation time. Communications had to be
timely, accurate, simple, and credible, relevant to each
stakeholder’s own situation, and available through dif-
ferent communication channels. OCM provided quick
feedback mechanisms for clients and kept all support
groups informed.

As shown in Fig. 2, OCM conducted two email sur-
veys with PC and Unix clients to understand client us-
age, needs and concerns. A total of 2177 Unix clients
and 10,252 PC clients responded to the surveys. PC
users were generally satisfied with Microsoft OS and
Office products. Unix users favored maintaining an
open standards policy including continued support of
the Linux platform. It was clear that whatever appli-
cation was chosen, it would lead to some discontent.
Clients also had different preferences for the conver-
sion. While most clients were open to administering
the upgrade themselves, about one-third of PC users
preferred conversion by the IT department.

The information gathered from these surveys guided
a series of 25 global focus group interviews to conduct
in-depth analyses of client opinions. Three audiences
were involved: PC only users, Unix only users, and
Dual system users. Focus groups were held in a total
of 11 locations in nine countries with a total of 174
Cisco participants. The debate about open vs. propri-
etary standards focused on the Cisco culture, which
fostered the concept of empowerment—freedom of
choice. For Unix users, freedom of choice meant choos-
ing the “right” application tool for the computing job.
PC users were content to allow a proprietary system to

make selection choices for them, because it increased
their freedom to get the job done in ways they deemed
most effective, and for them an open standard environ-
ment was inefficient. Focus group participants felt that
the method and location of how Windows 2000 was de-
ployed should be the choice of the user. Offering clients
multiple ways to do their jobs was an essential and val-
ued part of Cisco culture. Some clients did not want the
IT department to handle the installations. Capabilities
for classroom lessons or tutorials were required for self
upgrades.

The information gained from the surveys and inter-
views was used to structure the implementation pro-
cess. Key elements of the Cisco culture guided the
process: (1) clients could not live without their laptop;
(2) policies, procedures, services and support were web
enabled, and (3) strong focus on client satisfaction. The
IT strategy was to reduce cost of support and deploy-
ment, minimize client down time and deployment time,
increase functionality with Win2K, and increase stabil-
ity of the laptop.

OCM implemented pilot studies in order to gain
commitment and internalize champions and advocates,
and improve communication. Input from surveys ad-
ministered to these participants after the pilot imple-
mentation was used to refine the process and create key
messages to encourage clients to upgrade their systems.

OCM established a partnership with the Helpdesk/
Global Technical Response Center to coordinate Win-
dows 2000 messages. They also implemented an on-
line Windows 2000 registration tool (Floodgate) mak-
ing it easier for clients to determine what was re-
quired for their own deployments. Floodgate automat-
ically determined a client’s eligibility for “Refresh”
or “Upgrade in place”, allowing the client to arrange
the upgrade around his or her schedule, enabling cen-
tralized registration tracking, and providing efficient
communication.

OCM responded to over 3,000 asset management
inquiries. Feedback mechanisms were revised through
the process. For example, in the 3rd quarter they insti-
tuted a different web based email client to better co-
ordinate responses to inquiries. Once this was accom-
plished, OCM was able to transition client response
activities to external resources and focus more on mar-
keting communications.

The focus groups and surveys provided input to
OCM and Cisco regarding different stakeholder’s is-
sues and motivations. This information enabled OCM
to develop targeted communications throughout the
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deployment process. These communications encour-
aged employees to participate in the Windows 2000
upgrade. Communication channels included announce-
ments from managers, meetings, flyers, web site case
studies, email aliases, and web sites encouraging feed-
back and questions. OCM was very sensitive to com-
munication messages and their impact on clients. Dur-
ing second quarter of the rollout, OCM recognized
that some senior managers were sending conflicting
messages to their staff and took action to rectify this
problem.

OCM helped conclude the project by conducting a
communication program around “no support of Win 95
starting in May”. Senior management announcements,
posters, and flyers supported this program. OCM also
managed communications around a program to re-
deploy surplus equipment or return it to leasing agents
for credit. The IT department also developed a virtual
store to resell items returned via building sweeps and
mail-in campaigns. This enabled them to successfully
complete the project.

Table 2 summarizes all the specific change man-
agement initiatives made by OCM to accompany the
upgrade. It summarizes the organizational changes re-
sulting from these initiatives, which are described in
greater detail in the next section. For example, the
announcements and communications increased client
participation with fewer problems, which reduced im-
plementation time and costs. The surveys and focus
groups changed opinions regarding the importance of

standards, increasing willingness to adopt the standards
and upgrade. This not only increased client willingness
to use standard systems but also reduced implementa-
tion time and cost.

4.4. Organizational change

OCM initiated the surveys and focus groups to under-
stand which system(s) clients preferred and why; gauge
client reaction to proposed changes and scenarios; de-
termine how clients preferred to be trained on changes
and upgrades; and understand client needs and prefer-
ences. Prior to participation in the focus groups, two
thirds of the participants felt that an open system was
best for Cisco. At the focus group sessions, all partici-
pants viewed a video explaining the different options.
After viewing the video, some participants changed
their opinions and all had the opportunity to learn more
about available options. This reassured the clients that
their opinions were considered. They felt that Cisco
was interested in their preferences, options, and job sat-
isfaction and was willing to include them in decision-
making and as a result, they were more willing to par-
ticipate. They understood the case for new technology
and were more willing to adapt and use it. There were
expressions of appreciation that the IT department was
soliciting and listening to the opinions of its employees
through meetings such as the focus groups. Thus, the
surveys and focus groups led to more positive opinions
regarding the standards and increased willingness to
adopt.

Table 2. Proposed impact of change management initiatives on organizational change and IT payoff

Change management initiative

Organizational change

Impact on IT payoff

Create internal sponsors

Communication (announcements, case
studies, web sites) to impact decisions
and behaviors

Email surveys and focus groups

Pilot studies and client satisfaction
surveys

Providing feedback to clients through
web sites

Help desk partnership

Scheduling application

Communications targeted to project
completion

More acceptance of change

Increased participation
Fewer implementation problems

More positive opinions regarding
importance of standards

Increased willingness to adopt

Changes to implementation process

Development of sponsors

Changes to implementation process

More acceptance of change
Increased registration

More participation

Enhanced impact of IT assets
Reduced implementation time
Lower implementation costs

Reduced implementation time

Enhanced use of upgraded systems
Reduced implementation time/cost

Increased client satisfaction
Reduced implementation time
Increased client satisfaction
Reduced implementation time

Increased client satisfaction
Reduced time to complete project
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The pilot studies not only provided information
about how best to accomplish the upgrades, it also
helped create advocates and sponsors. Along with
client satisfaction surveys and web site communica-
tions, input was received and used to change the up-
grade process to make it more efficient and effective.
The Help Desk partnership led to greater acceptance of
change.

The targeted communications, along with the web-
based tools that were instituted to support questions,
caused people to question and learn about the im-
plementation process. OCM found that hand holding
was an important part of the Cisco culture. More than
20% of clients who upgraded in place required fur-
ther clarification on the process prior to registering
for their upgrade. Between November and February,
they received almost 1700 inquiries. Between February
and May, there were 1900 inquiries. The Floodgate
scheduling tool made it easier for clients to plan for
their upgrades. After Floodgate was installed, the de-
ployment rates increased. Problem resolution was ac-
complished within 1-2 days. Deployment rates were
dependent upon user initiation of the process. Thus,
ease of use of the scheduling tool caused more clients
to get problems resolved and initiate the upgrade pro-
cess. Targeted communications were also important to
provide impetus for the clients to begin the process.
Fig. 3 shows the organizational change resulting from
the release of Floodgate on January 15 as well as several
major communications efforts of OCM. Directly after
the release of Floodgate, the number of upgrades in-
creased. In addition, there was a significant increase in
the deployment numbers at the very end of January and
through mid February. This reflects the impact of the
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Fig. 3. Number of Windows 2000 upgrades in San Jose.

late January major announcement made by Pete Solvik,
CIO & SVP, IT, regarding the deployment. Then, on
1/26/01, management emailed a high profile commu-
nication to all managers in San Jose. In addition, during
that week, the internal web site highlighted the impor-
tance of this change. The large increases in the number
of deployments during those weeks reflect the impact
of these communications on the number of registrations
for upgrades.

4.5. Payoff

There are two types of payoff associated with this
project. First, there is the payoff from investment in
Win2K technology itself. Second, there is the payoff
from OCM’s efforts in terms of an efficient and effec-
tive implementation process.

4.5.1. Payoff from investiment in Win2K technology.
Payoff from deploying Windows 2000 to all users in-
cludes improved communication capabilities and lower
costs. Payoff can be measured by operating cost re-
ductions, improved client satisfaction, and cost of
implementation.

Total cost of computer ownership per user per year
was estimated to be $7,674 for Windows 95 versus
$4,830 for Windows 2000, a savings of $2,844 per
computer per year. The lower costs for Windows 2000
reflects reduced costs for personalization and account
creation which were automated for Windows 2000, de-
crease in cost due to extended lease periods, and de-
crease in support calls due to greater stability of Win2K.
It was estimated that there would be a savings of 1000
calls/month for every 5000 users with Win2K due to
its increased stability.

While it is difficult to measure improved communi-
cation due to the standardized operating system, it is
possible to gauge its contribution through client satis-
faction. Satisfaction with Win2K was measured at two
points during the implementation process through sur-
veys, one directly after the pilot and one during the main
implementation. Average response to “I am pleased
with the Windows 2000 operating system” was 4.18 af-
ter the pilot (277 respondents) and 4.02 after upgrades
from Nov 2000 through February 14, 2001 in San Jose
and Americas (872 respondents) on a five point scale
with 5 = strongly agree. Prior to the implementation of
Win2K, less than one half of Windows 95 users were
satisfied with their operating system.

The total global labor and equipment costs for
16,393 windows upgrades and 7830 IBM refresh (core
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deployment) was $12.8 million or $529 per computer.
Total project costs were $5.8 million under budget.
In fact, the total global cost, including Asia Pacific
and Europe, Middle East, and Asia, was less than
the budgeted cost for the US and Americas alone. It
is expected that these lower costs were enabled by
the organizational change resulting from the change
management initiatives instituted by the Organizational
Change Management group.

4.5.2. Organizational change management’s contri-
bution to payoff. OCM'’s role in increasing payoff
to Cisco was to maximize the positive client experi-
ence during the deployment so as to improve clients’
perceptions about the outcome (use of Win2K) and to
decrease operating costs by contributing to a more ef-
ficient implementation process. Their stated objectives
were to reduce the cost of support and deployment,
minimize client down time and deployment time, in-
crease functionality with Win2K and increase stability
of the laptop. To accomplish this, they provided con-
venient scheduling, minimized time the clients were
without PCs, increased system stability and function-
ality, supported flexible security, and preserved clients’
applications and data settings. Their activities insured
that all employees updated their computers in a timely
manner so that full benefits could be realized and imple-
mentation time and cost minimized. With many clients
initially resisting this change, a stalled or longer in-
stallation could have resulted in higher costs of imple-
mentation, greater resources to support users, and dis-
ruption of business activity. OCM’s activities enabled
the core deployment to be completed within 4 months
and total project within 9 months, contributing to the
ability to complete this project more than 30% under
budget. Table 2 summarizes the impact of organiza-
tional change resulting from specific change manage-
ment initiatives on IT payoff. For example, increased
client participation and initiation of upgrades led to
reduced implementation time. More positive opinions
regarding the importance of standards led to enhanced
use of upgraded systems.

Although we were not able to collect specific data
to support our proposition, we believe that both the
web-based registration tool and the web sites enabling
customer feedback contributed to the short deployment
time (four hours). With Floodgate, the web based reg-
istration tool, asset reconciliation and upgrade were ac-
complished in a relatively short time period. Problems
were typically resolved within 1-2 days. The web based

Table 3. Client satisfaction with deployment process

Item description Core* Pilot**

Overall, I feel that the Windows 2000 4.02%% 4.37
migration process was successful

I found the overall migration process 3.59 3.96
convenient

My data migrated successfully 3.98 4.16

My data migrated correctly and I was 3.80 3.99
able to locate files easily

The Depot/Refresh process was completed 3.73 3.90
in a reasonable amount of time

I found the IBM technicians satisfactory 3.97 421
in their responsiveness

I found the IBM technicians satisfactory 3.97 421
in the quality of their work

I am pleased with the Windows 2000 4.02 418

operating system

*Core survey administered to individuals receiving upgrade from
November 2000 through February 14, 2001; 872 respondents.
**Pilot administered to 613 users; 277 respondents.

*#*5 point scale, 5 = agree strongly.

tools for providing feedback and responding to ques-
tions also enabled quick problem resolution. This led
to less downtime and loss of productivity. The OCM
group was able to facilitate the resolution of problems
generally within 2-3 business days.

Client satisfaction with the migration process is also
a useful metric of the impact of OCM’s efforts. Client
satisfaction results are shown in Table 3. Overall clients
were very pleased with the migration process. This was
due to the efforts of having dedicated change commu-
nication experts on this initiative. Even though clients
were initially resistant, they were offered an opportu-
nity to voice their opinions and be heard. OCM then
used focus groups to develop advocates for change.
Client expectations were managed throughout the pro-
cess. Effective communication strategies kept clients
apprised of the need to initiate the deployment. The
deployment tools insured an efficient process while
enabling some hand holding of clients. The resulting
client satisfaction metrics reflect these efforts.

5. Conclusions, Limitations and Future
Research

5.1. Conclusions

Through this case study we have demonstrated the need
for examining change management initiatives to facil-
itate IT investment and implementation. In doing so,
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we drew upon the literature that suggests that effective
implementation and change management is a require-
ment for successful information systems implementa-
tion. With the OCM, targeted initiatives were launched
to facilitate IT investment in the operating system up-
grade. Our findings show that management of change
played a significant role in planning, organizing, com-
municating and executing the corporate wide upgrade
of the workstation operating system at Cisco. Data
collected at various stages before and during the IT
implementation indicate that investing in planning of
IT-related change can improve client satisfaction and
reduce the likelihood of resistance from those affected
by the change.

This case study contributes to the IT payoff field
in the following ways. First, it stages organizational
change management as a complementary investment
in change and a facilitator of IT payoff. Second, by
utilizing the process approach to establish a link be-
tween IT investment and the payoff, this study identi-
fies the intermediate steps that lead to payoff. Third,
it establishes the metrics required for assessing the ef-
fectiveness of change management in contributing to
organizational change and subsequently payoff from
the IT investment.

5.2. Limitations

Due to the nature of the case study, we were limited by
the level of detail in the data and metrics available for
analysis. While the IT investment data were available,
the metrics for how Cisco measured the success of the
investment were not clear. Similarly, helpdesk data for
support requests were available but due to inadequate
detail, it was not possible to identify whether such sup-
port requests were due to or in spite of the operating
system upgrade. Therefore an individual’s request for
support could not be related directly to their stage in
the change process. Further, attitudinal data of partic-
ipants during the change process such as resistance to
change and attitude towards project as a function of
change management activities were unavailable. As is
the case with most studies that examine complementary
investments and organizational change, it is difficult to
isolate the effects of the change management process
from the rest of the activities affecting the IT invest-
ment. However, the fact that the project was accom-
plished under budget and ahead of schedule with satis-
fied users is an indication of the unusual success of the
managed change project.

5.3. Future research

Future research can design and execute empirical stud-
ies using metrics of organizational change and pay-
off. Change management combined with project im-
plementation management can ensure that resources
are applied to assist in accomplishing IT objectives.
We outline several areas for future research resulting
from the above-mentioned limitations of this study.

First, process level data should be gathered so that
the process of IT investment and payoff can be tracked.
In doing so, the impact of specific change manage-
ment initiatives on organizational performance can
be measured, while controlling for other initiatives.
Second, metrics need to be developed and captured
so that the intensity of change management can be
assessed. This will answer questions such as: What
constitutes change? What type of change requires a
change management process? By tracking implemen-
tation data, the organization can determine appropriate
training needs for certain users.

Future studies can examine which communication
modes are suitable for different IT projects. Future re-
search can also gather additional attitudinal data such as
resistance to change and attitude towards project after
specific change management initiatives by: (i) Survey-
ing employees involved to measure the effectiveness
of each step in the change process and (ii) Performing
controlled experimentation by comparing projects with
and without change management initiatives. This can
be accomplished by choosing sites within a company
that are subject to different types of OCM interven-
tions, perhaps at different times. These suggestions for
future research will further the examination of the role
of change management in IT investment, particularly
in e-business environments, where managed organiza-
tional change can assist as a facilitator of IT payoff.
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