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The Enterprise System Experience—
From Adoption to Success

M. Lynne Markus and Cornelis Tanis

“[T]he notion that a company can and ought to have an expert
(or a group of experts) create for it a single, completely
integrated supersystem—an ‘MIS—to help it govern every
aspect of its activity is absurd.” (Dearden, 1972, p. 101)

For some 20 years after John Dearden wrote these words, history proved him right.
Today, however, there is a booming market for software packages claiming to provide
a total, integrated solution to companies’ information-processing needs. Even compa-
nies that choose not to adopt such packages are pursuing aggressive strategies of
systems integration by redeveloping custom software and adopting technologies such
as data warehousing. Integrated enterprise systems deserve serious research atten-
tion because of their great potential for financial, technical, managerial, human, and
strategic benefits, costs, and risks.

This chapter provides a theoretical framework for analyzing, both retrospec-
tively and prospectively, the business value of enterprise systems. We first describe
the historical context in which enterprise systems emerged. Next we identify the
key characteristics of enterprise systems, discuss the reasons companies do and do
not adopt them, and summarize arguments about why enterprise systems are an
important topic for research. We then analyze enterprise systems in terms of the
concept of success. We argue that the many facets of success create difficulties for
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both academics and practitioners and require a framework for understanding the
“enterprise system experience.” Essential elements of this framework include
phases, starting conditions, goals, plans, and quality of execution. We conclude with
suggestions for future research.

HISTORICAL CONTEXT OF ENTERPRISE SYSTEMS

Whether because the capacity of computers and programming languages was too
small or organizations were content to manage themselves along narrow functional
lines, the 1970s vision of a single integrated information system for the enterprise
remained a mirage for the majority of computer-using organizations. Instead, organi-
zations created “islands of automation” (McKenney & McFarlan, 1982). When compa-
nies identified a new application for IT, they programmed a discrete new information
system. If the new system had something in common with existing systems, it was
loosely interfaced (sometimes manually) rather than integrated tightly with these ex-
isting systems. As a result, combining information about sales or manufacturing with
accounting data was difficult and error prone. Analyses could be performed easily
only at a summary level; detailed transaction-level analysis required special ad hoc
programming or manual record sifting. Multiple systems contained the same data
elements; because duplicate data entry promoted errors and because systems varied
in update schedules, the data in different systems often did not agree. Decision
making was stymied. Corporate restructurings necessitated major reprogramming
(or were abandoned as technologically infeasiblel). The total organizational costs of
maintaining this loose patchwork of redundant and overlapping systems grew, eclipsing
the funds available for building new ones (Lientz & Swanson, 1980). In short, organiza-
tions finally began to experience the burden of not having pursued the dream of “one-
company, one-system.”

But the dream did not die among members of the information systems commu-
nity. Throughout the 1980s and 1990s, software entrepreneurs in Germany, the
Netherlands, the United States, and elsewhere were developing integrated software
packages in which multiple functional applications shared a common database.? A
single transaction such as a sales order could “flow through” the entire applications
suite, automatically updating financial and inventory records without additional data
entry and feeding various planning and decision support systems. As the vendors
enhanced the functionality of their integrated packages, they claimed with some (but
not total) truth that their products met all the information-processing needs of the
companies that adopted them. These packages became known as enterprise resource
planning (ERP) systems, and they include some that have developed out of the
administrative (financial and human resources) side of the business (e.g., SAP and
Peoplesoft), as well as some that grew from materials resource planning in manufac-
turing (e.g., Baan).

Software packages have always been more acceptable for smaller enterprises
than for large ones for a variety of historical, technical, and economic reasons. There-
fore, integrated packages made relatively little headway in the largest organizations
until the mid-1990s, when vendors began to offer versions for the client/server archi-
tecture. For some time, companies had been aware that the client/server architecture
afforded advantages relative to mainframe-based applications. The latter had much
higher operating costs, and they did not support graphical user interfaces for business
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applications. Many companies tried redeveloping their core transaction systems for
the client/server architecture, only to discover that the process was extremely expen-
sive and highly failure prone; packages as an alternative to in-house (re)development
started to become an appealing option, even in large companies. Packages got a huge
boost as companies began to realize the full impact of the Year 2000 (Y2K) problem—
and came to see packages as a solution. (Other reasons for ERP adoption are dis-
cussed later.) Suddenly, nearly everyone got on the ERP bandwagon.

By 1998 approximately 40% of companies with annual revenues of more than
$1 billion had implemented ERP systems (Caldwell & Stein, 1998). ERP vendors
began aggressively targeting smaller firms because they represent a much larger
market. In aggregate, the ERP marketplace is huge. SAP Inc., the largest ERP system
vendor, had 1997 revenues of $3.3 billion (Davenport, 1998). A research firm recently
predicted that the ERP market would reach $66.6 billion by 2003 (AMR Research,
1999).3 The ERP systems and services market has cooled somewhat at present be-
cause many companies have already implemented ERP in response to Y2K concerns.
Nevertheless, interest in related enterprise systems such as sales force automation,
supply chain integration, and product configuration remains strong.

Enterprise systems are clearly a phenomenon in the IT marketplace. Their
potential significance for computer-using organizations cannot be overstated. They
represent a nearly complete rearchitecting of an organization’s portfolio of transactions-
processing applications systems to achieve integration of business processes, systems,
and information—along with corresponding changes in the supporting computing plat-
form (hardware, software, databases, telecommunications). On a societal scale, the en-
terprise system phenomenon seems to be about a complete renewal of enterprise IT in-
frastructure.* The potential consequences—economic, technical, and social—of this
development are indeed significant. Two small examples will illustrate this point. One
ERP implementation enabled a 70% reduction in accounting personnel by eliminating
duplicate data entry and many consolidation tasks (Larsen & Myers, 1997). And ana-
lysts have speculated that widespread adoption of the same ERP package by the firms
in a single industry (an observed phenomenon for semiconductor manufacturers)
might lead to the elimination of process innovation—-based competitive advantage
(Davenport, 1998).

Despite the potential benefits of widespread IT renewal, the process to date
has been far from smooth. Some organizations have utterly failed in their attempts
to install ERP systems (Bulkeley, 1996). Others have achieved some benefits despite
decidedly rocky beginnings (Cole-Gomolski, 1998; Stedman, 1998a, 1998b, and 1998c;
Stedman, 1999b). Many have failed to achieve the hoped-for financial returns on their
ERP investment (KPMG, 1998; Stedman, 1999a).

Of course, companies have had similar difficulties with each new wave of infor-
mation technology since the first mainframe systems (McKenney, Copeland, & Mason,
1995). It takes years at best to realize some envisioned IT-enabled changes in organi-
zational processes and performance, and there are many ways to fail along the way.5 So
one wants to know how, if at all, the enterprise system experience is similar to, or dif-
ferent from, experiences with any other type of information technology, such as
decision support groupware, and workflow. In the IS field, theory and empirical find-
ings related to this question are highly dispersed. Similar concepts are discussed
under different names, such as implementation and adoption. Conceptually related
ideas have generated literatures with little overlap; for example, the research litera-
ture on IT impacts remains quite distinct from the literatures on system development
methodologies and on the payoffs from IT investments. Because the enterprise system
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experience cuts across all of these “islands of ideation,” it is time to take an integrated
view. This chapter attempts an integration of the diverse bodies of knowledge bearing
on the enterprise system phenomenon.

ENTERPRISE SYSTEMS

In this section, we identify the key characteristics of enterprise systems, list reasons
companies do and do not adopt them, and summarize arguments about why enter-
prise systems are an important topic for research. Enterprise systems are commer-
cial software packages that enable the integration of transactions-oriented data and
business processes throughout an organization (and perhaps eventually throughout
the entire interorganizational supply chain). In our definition, enterprise systems
include ERP software and such related packages as advanced planning and sched-
uling, sales force automation, customer relationship management, and product con-
figuration. Organizations that adopt enterprise systems have a wide range of options
for implementation and ongoing operations, from do it yourself, through selective
external assistance, to total outsourcing.

CHARACTERISTICS OF ENTERPRISE SYSTEMS

Enterprise systems have several characteristics, each with important implications
for the organizations that adopt them.

= |ntegration. Enterprise systems promise “seamless integration of all the in-
formation flowing through a company—financial and accounting information, human
resource information, supply chain information, and customer information” (Daven-
port, 1998, p. 121). However, it is extremely important to note that achieving this
integration depends on “configuring” (setting up) the system in particular ways. Con-
figuration in this context® means choosing which package modules to install and
setting software parameters to represent, for example, the company’s products, cus-
tomers, accounts and the particular arrangement of business processes, such as cen-
tralized or decentralized warehousing and purchasing. An additional important part
of the configuration task is capturing configuration decisions and their rationale.
The quality of such documentation is essential to the organization’s ability to make
future changes efficiently and effectively.

= |t is possible, especially in large, complex organizations, to configure enter-
prise systems so that the benefits of integration are not achieved. For ex-
ample, companies may purchase and install only the “financials” modules of
an enterprise system, thus depriving themselves of the potential advantages
of integrating accounting data with sales, manufacturing, and distribution
data. Furthermore, an organization may allow each of its business units to
adopt a different enterprise system or to configure the same enterprise
system however they see fit, with the result that it is not possible to obtain
integration benefits from common purchasing or better decision making.7

= Packages. Enterprise systems are commercial packages; that is, they are
purchased or leased from software vendors rather than being developed in-house
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from scratch. This has two important implications for the organizations that adopt
them.

* First, the IS life cycle is different.® Rather than designing a system to meet
the organization’s idiosyncratic ways of working, the adopters of an enter-
prise system often adjust the organization’s ways of working to fit the package
(because modifying packages has numerous negative consequences). Conse-
guently, package adopters sometimes forgo or curtail the analysis of current
information requirements and business processes that is a hallmark of the
traditional IS life cycle. Furthermore, the process of configuring an enterprise
system for an organization differs substantially from software programming.
Programming involves creating new software functionality. Configuration in-
volves adapting the generic functionality of a package to the needs of a partic-
ular organization (usually by setting parameters in tables). Configuration is
often performed by teams of end-users with IS specialists working primarily
on infrastructural issues.® In other words, enterprise package implementation
obsoletes some of the IT skills commonly found in IT adopting organizations
and requires the acquisition of new skills. In particular, enterprise systems put
a premium on skills related to (1) mapping organizational requirements to the
processes and terminology employed by the vendor and (2) making informed
choices about the parameter setting.°

= Second, organizations that purchase an enterprise system enter into long-
term relationships with software vendors. It is true that some organizations
purchase an enterprise system with the idea that they will modify the pack-
ages to suit idiosyncratic needs. But doing so reduces their ability to benefit
from vendors’ continued development of the packages, and it may create de-
pendency on outside contractors who specialize in enterprise software cus-
tomizations. (Vendors generally do not undertake to support or maintain
customers’ modifications of their software.) Consequently, many organiza-
tions depend on the vendor for continued enhancement of the package
(for example, redeveloping the software for future computing architectures).
As a result, purchasers of an enterprise system may need to become active in
user organizations, a mechanism by which software buyers collectively try to
influence the vendor’s plans for package maintenance and enhancement. Be-
cause of their dependence on vendors, organizations are vulnerable in the
event that their chosen vendor goes out of business or lacks the resources for
continued technical development. Furthermore, they are committing them-
selves to upgrading the software periodically if they hope to avoid major con-
version headaches.™

= Best Practices. Because they are designed to fit the needs of many organiza-
tions, enterprise systems are built to support generic business processes that may
differ quite substantially from the way any particular organization does business.
By talking to many businesses and looking to academic theory (or to APICS)12 about
the best way to do accounting or manage a production floor, the vendors of enter-
prise systems have crafted what they claim to be “best practices.”13 Best practices
represent a powerful reason to adopt enterprise systems without modifying them
because few organizations claim to have redesigned all their business processes for
cross-functional efficiency and effectiveness—which was the stated purpose of busi-
ness process reengineering (Hammer, 1990). But to realize the advantages of the
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best practices embedded in enterprise systems, most adopting organizations must
commi1t4 themselves to some degree of business process reengineering (Connolly,
1999).

= There is great debate about the relative advantage of doing business process
reengineering15 before, during, or after enterprise system implementation.
But there is general consensus that business process change adds consider-
ably to the expense and risk of the implementation of enterprise systems. The
principal reason is the difficulty of managing large-scale human and organi-
zational change. For example, four business functions are involved in the
early phases of aircraft design and manufacture: contract management,
project accounting, project management, and estimating. In traditionally or-
ganized aerospace firms, these four functions may be performed by different
organizational units with consequent recycling and layers of approval. Baan's
software for aerospace and defense industries requires (by means of screen
design and software processing logic) that all four functions be performed by
an “integrated product team” comprising all four sets of skills. Enterprise sys-
tems have many such embedded business practices, the details of which may
vary from vendor to vendor. Some organizations rebel against the inflexibility
of these imposed business practices; even when organizational leadership
accepts the need for change, the process of implementing enterprise systems
can involve considerable change in organizational structure, job design, work
sequencing, training, and so on.

= Some Assembly Required. At one level, the claim of enterprise systems to be
“integrated” is wildly overstated. What is integrated is the software, not the com-
puting platform on which it runs. Empirically, enterprise system—-adopting compa-
nies have had great difficulty integrating their enterprise software with a package
of hardware, operating systems, database management systems software, and
telecommunications suited to their particular organizational size, structure, and
geographic distribution.’® And this is only one of the integration challenges associ-
ated with enterprise systems. Marketing claims aside, in today’s state of the art, no
single enterprise system meets all the information-processing needs of the majority
of organizations.

< In many cases, enterprise system—adopting organizations will need to inter-
face the package to the company’s own proprietary “legacy” systems, for
which the enterprise system does not provide an adequate replacement. The
organizations may also need to acquire and interface the package to any
number of “bolt-on” applications from third-party vendors for various tasks.!’
Sometimes the adopting organization may turn to a third party that has inte-
grated the enterprise package around the special needs of a particular in-
dustry segment.® Finally, some organizations adopt a “best-of-breed” strategy
in which they try to integrate several enterprise packages from different ven-
dors, each designed to be the best fit in its class with the needs of the adopting
organizations. Examples of companies that have adopted the best-of-breed
approach are American Standard Companies (Bashein et al., 1997) and Star-
bucks (Aragon, 1997).

= Evolving. Finally, like all of IT, enterprise systems are rapidly changing.
First, they are changing architecturally. In the 1980s enterprise systems were
designed for the mainframe system architecture. Today, they are designed for
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client-server architectures. Some vendors have just released Web-enabled versions
of the software; most vendors have object-oriented versions under development.
Baan is pursuing a strategy of “componentization,” consisting of an open backbone
to which the offerings of other vendors can be connected. The functionality of enter-
prise systems is also evolving. Today, enterprise software vendors are releasing ex-
tensions to their core products19 designed to handle “front office” (i.e., sales man-
agement), “supply chain” (i.e., advanced planning and scheduling), data warehousing,
specialized vertical industry solutions, and other functions. Enhancements such as
customer relationship management and electronic commerce are in the works. Ser-
vice arrangements are also changing. Some services firms offer packaged implemen-
tation services; others (often called application service providers) are offering ongoing
enterprise software functionality on an outsourced basis. Enterprise systems termi-
nology will undoubtedly change, too; only time will tell whether the extensions con-
tinue to be identified as something different from enterprise systems or are eventu-
ally folded into the enterprise system rubric.

= However things are called, many people now regard enterprise systems (or
enterprise integration achieved in other ways) as the organizational infra-
structure that will support future value-generating applications, such as
linking the organization’s operations with those of suppliers and customers,
leading to substantial reductions in duplicated activities across firms.

REASONS FOR ADOPTING ENTERPRISE SYSTEMS

Given the richness of enterprise systems in terms of functionality and potential
benefits to adopting organizations, it should not be surprising that companies are
adopting these systems for many different reasons® (Ross, 1999). Some companies
have largely technical reasons for investing in enterprise systems. Examples are
the desire to reduce mainframe system operating costs, the need to solve the Y2K
and similar problems, the need for increased systems capacity to handle growth, or
the need to solve the maintenance headaches associated with aging legacy systems.
Other companies give largely business reasons for adopting enterprise systems. For
example, the company may need but not have, due to limitations in its legacy sys-
tems, the ability to present “one face to the customer” or to know whether it has fin-
ished goods inventory or planned production capacity “available to promise” to the
customer on a regional or global basis. Many companies have both technical and
business reasons for adopting enterprise software.

Both small and large companies can benefit both technically and strategically
from investments in enterprise systems. Generally, the needs and opportunities of
small companies are a subset of those facing large companies. For example, in addi-
tion to problems stemming from unintegrated legacy applications, large companies
(particularly those that have grown through acquisition or have had a highly
decentralized IT management regime) may also have the headaches of maintaining
many different systems of the same application type. In large companies, it is not
unheard of to find, say, 42 different general ledger packages or 22 separate pur-
chasing applications in use at the time of adopting an enterprise system. Boeing, for
example, had 14 bill-of-material systems and 30 shop-floor control systems before
the company adopted ERP (Schneider, 1999). (See Table 10.1 for a summary of
reasons that companies give for adopting enterprise systems.)
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TABLE 10.1 Reasons for Adopting Enterprise Systems

Small Companies/
Simple Structures

Large Companies/
Complex Structures

Technical reasons

Business reasons

Solve Y2K and similar problems
Integrate applications cross-
functionally

Replace hard-to-maintain
interfaces

Reduce software maintenance
burden through outsourcing
Eliminate redundant data entry
and concomitant errors and
difficulty analyzing data
Improve IT architecture

Ease technology capacity
constraints

Decrease computer operating
costs

Accommodate business growth
Acquire multilanguage and
multicurrency IT support
Improve informal and/or
inefficient business processes
Clean up data and records
through standardization
Reduce business operating and
administrative expenses
Reduce inventory carrying
costs and stockouts

Eliminate delays and errors in
filling customers’ orders

Most small/simple company
reasons plus

Consolidate multiple different
systems of the same type
(e.g., general ledger packages)

Most small/simple company
reasons plus

Provide integrated IT support
Standardize different
numbering, naming, and
coding schemes

Standardize procedures across
different locations

Present a single face to the
customer

Acquire worldwide “available
to promise” capability
Streamline financial

consolidations
e Improve companywide
decision support

for merged businesses

It is important to take into account these wide variations in motivation to
adopt enterprise systems when attempting to assess or explain their impacts and
downstream consequences. Some goals are much more ambitious than others; if
companies are like people, those with more ambitious goals are likely to achieve
more than companies with less ambitious goals, but they are less likely to realize
their full aspirations, and they may encounter many more difficulties along the way.
Furthermore, enterprise systems may be better suited to realizing some goals than
others. For example, the largest companies may face technical capacity constraints
that prevent full data integration. Clearly, what companies think they are about
when they adopt enterprise systems must figure somehow in the ways they ap-
proach the enterprise system experience and in the outcomes they achieve.

REASONS FOR NOT ADOPTING ENTERPRISE SYSTEMS

Of course, not all organizations adopt enterprise systems, even when they have
some or all of the listed motivations for adopting. Some who do adopt enterprise



Chapter 10 181

systems choose to use only certain modules, relying on legacy systems or new
custom development for their remaining needs. And some who do adopt discontinue
implementing or using these systems for a variety of reasons.?

One reason for nonadoption, partial adoption, or discontinuance is lack of “feature-
function fit” between the company’s needs and the packages available in the market-
place. “There are very few companies that don’t have specialized processes dictated by
their industry,” according to one consultant (Slater, 1999). Many ERP system manu-
facturing modules were developed for discrete part manufacturing; these systems do
not support some processes in process industries (e.g., food, paper), project industries
(e.g., aerospace), or industries manufacturing goods with dimensionality, such as
clothing and footwear. When organizational size and scale of operations are taken into
account, there simply may be no commercially available package suitable for a partic-
ular organization.

More commonly, the organization may choose to adopt only certain parts of an
enterprise system or may modify the system to improve feature-function fit. Con-
sider examples of the implementation of SAP R/3 from Visio (a software company)
(Koch, 1997). The first example concerns “deferred channel revenue.” The article
implies that Visio met this need with legacy code.

Many software companies “dump” extra product with distributors at the close of a
quarter so that they can pump up weak sales revenue totals. The downside of the
strategy is that some of the extra software may flood back to the company in unsold
returns. . . . To break the cycle, Visio tracks sales through to the retail outlets and com-
pares the retail sales with the number of units shipped to distributors each month. If
the retail stores sell less than Visio anticipated, Visio defers some of the revenues from
the sales . . . ; if sales are up, it adds back some deferred revenues from previous
months. . . . Unfortunately for Myrick and the Visio team, it's a complex and fairly
unique way of handling revenues—two attributes that really annoy R/3. (Koch, 1997)

The second situation in which SAP R/3 did not meet Visio’'s needs concerns
Visio’s method of handling inventory.

Visio outsources its manufacturing. . . . But R/3 doesn't let companies track something
they don't own outright, and it doesn’t recognize inventory that has no assigned value,
like trial software, marketing handouts and other freebies. The consultants offer Visio
two massively unpopular choices: Visio could assume ownership of the inventory
throughout the manufacturing cycle, or it could send two invoices . . . [to customers]. . . .
[The consultant] agrees to absorb the cost of fixing the inventory ownership process,
ultimately conceding that sending two invoices to customers each month was unaccept-
able. (Koch, 1997)

The consultants apparently found a way to change the process with a bolt-on that
did not require expensive and risky modification of the SAP code itself.

In addition to the lack of feature-function fit, a second major set of reasons for
nonadoption, partial adoption, or discontinuance of enterprise systems concerns com-
pany growth, strategic flexibility, and decentralized decision-making style. Dell Com-
puter Corp., for instance, planned full implementation of SAP R/3 but stopped after
the HR module. The CIO claimed that the software would not be able to keep pace
with Dell’s extraordinary growth rate (Slater, 1999). Visio cited strategic flexibility as
a reason for performing sales commission analysis outside of its enterprise system:

“I wanted to retain the flexibility to change the commission structure when | needed to
because it’s such a critical process. It was my understanding that it might take awhile
to do that within SAP and that once it was done, it wouldn’t be so easy to change.”
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Because the commission structure is so closely linked to the organizational structure of
the sales groups, Buckley and Myrick decided to keep commissions analysis out of R/3.
(Koch, 1997)

Companies that continually change their organizational structures and business
models and particularly those that are not run “in a very top-down manner” may
find enterprise systems unsuitable as a corporate solution (Bancroft, Seip, &
Sprengel, 1997).22 For example, at Kraft Foods Inc., a highly decentralized company
that is gradually moving toward a “one-company” philosophy, enterprise systems
were viewed as a culturally inappropriate strategy for systems integration (Bashein
& Markus, 2000).

A third factor in the nonadoption of enterprise systems is the availability of
alternatives for increasing the level of systems integration. Data warehousing, a
bundle of technologies that integrates data from multiple source systems for query
and analysis, provides what some describe as the “poor man’s ERP.” The usefulness
of data warehousing as an integration strategy is limited by the quality of the
source systems. Nevertheless, it can provide enormous relief for some organizations
suffering from some of the technical problems shown in Table 10.1. Data warehousing
was the integration strategy favored by Kraft Foods Inc. (Bashein & Markus, 2000).

Another alternative to enterprise systems involves rearchitecting in-house
systems around a layer of middleware that isolates application systems from stores
of “master data.” When Dell abandoned SAP R/3 as its integration strategy, the
company “designed a flexible middleware architecture to allow the company to add
or subtract applications quickly and selected software from a variety of vendors . . .
to handle finance and manufacturing functions” (Slater, 1999). Consultants say
that rearchitecting systems with middleware is a viable alternative to enterprise
systems when a company is basically satisfied with its software functionality and
wants only to improve software integration and upgrade the user interface. This
strategy is widely adopted in the financial services industries, where enterprise sys-
tems have made relatively few inroads (other than for administrative systems).

Discussions of reasons for not adopting enterprise systems usually conflate the
issues just mentioned above with three other issues—cost, competitive advantage,
and resistance to change. For example, Allied Waste recently announced plans to
“pull the plug” on a $130 million computer system (Bailey, 1999). The reason given
was that SAP was “too expensive and too complicated to operate.” Yet it also seems
clear that the software no longer fits the management style and structure of the
company, as it presumably did at the time the decision to adopt SAP was made. Ap-
parently, Allied Waste grew rapidly in the 1970s and 1980s when the firm was ac-
quiring hundreds of trash haulers. When industry profits suffered, the company re-
sponded by cost cutting through centralized operations, a style of management well
supported by SAP. Today, the company is moving toward much greater management
decentralization. In this case, cost reasons, it seems, are tightly bound up with is-
sues of management culture.

Some analysts have cited competitive advantage as a major reason for not im-
plementing enterprise software (Davenport, 1998). Here, too, it is difficult to disen-
tangle competitive advantage from explanations based in fit. If a company claims it
will lose competitive advantage from adopting an enterprise system, it is also saying
that it does things differently than the enterprise system does. The question here is
whether lack of fit reflects an organization’s “value-adding best practice” (albeit dif-
ferent from best practices in the software) or a costly inefficiency that the organization
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is culturally unwilling to give up. Not surprising, vendors are more likely to cite “re-
sistance to change” (or “lack of top management commitment”) than they are to cite
“competitive advantage” or “lack of feature-function fit” as a major reason for non-
adoption of enterprise systems. In practice, careful analysis is necessary to determine
whether or not an enterprise system is a good solution in a particular situation—and
what the scope of the implementation project should be.

RECAP—IMPORTANCE OF ENTERPRISE SYSTEMS
Enterprise systems are an important topic for IS research for several reasons.

1. Financial Costs and Risks. Installing an enterprise system is an expensive
and risky venture. Large companies have been spending on the order of hundreds of
millions of dollars to make the technical and business changes associated with enter-
prise systems. There have been several visible enterprise systems failures, and nonaca-
demic studies have questioned the financial and business payoffs from enterprise
system projects. Therefore, enterprise systems raise questions that have long been
studied in the IS field under the following labels: the payoffs from investment in infor-
mation technology,?® IS project success and failure,? and IS implementation process
and change management?® (training,?® user involvement, communication, etc.).

2. Technical Issues. Enterprise systems are technically challenging. Among
the more important technical areas of research around enterprise systems are the
“development” life cycle for enterprise system packages; software selection ap-
proaches; enterprise modeling and software configuration tools and techniques;
“reference models” for particular industry segments, systems integration strategies,
and systems and software architectures; and data quality, reporting, and decision
support for enterprise systems.

3. Managerial Issues. Enterprise system projects are managerially challenging
since they may involve parties from many different organizations and cut across the
political structures of the organization. Furthermore, enterprise systems have im-
portant implications for how companies should organize and manage their informa-
tion systems functions. Finally, enterprise systems raise interesting challenges in
terms of personnel and skill acquisition and retention. Therefore, the following areas
of research are invoked by enterprise systems: IT project management;27 IT project
sponsorship and user involvement; 1S-business relationships, vendor management,
structuring the IS function and IT management more generally, and IS personnel
management.?®

4. 1T Adoption, Use, and Impacts. Enterprise systems have been widely adopted
across organizations, and the adoption of these technologies may spread further. How-
ever, it is not yet known how widely these technologies have been assimilated
(Fichman & Kemerer, 1997)29 in organizations, for example, how extensively they are
used within the organization, how faithfully they are used, and how effectively they
are used. Furthermore, these systems have large potential impacts30 at all levels of
analysis: individual and societal (employment, occupational structure, skills required,
and quality of work), work system (cooperation, business process efficiency), organi-
zational (competitive advantage, business results), and interorganizational (impact
on supply chain, industry structure). For example, at the individual level, enterprise sys-
tems may entail a substantial increase in the visibility of an individual's performance,
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leading to changes in the accountability and control regimes in the organization. In
addition to the general topics of IT adoption, use, and impacts, enterprise systems are
linked to research on business process reengineering, interorganizational information
systems, and the strategic use of information technology.

5. Integration. Finally, enterprise systems suggest some unique questions not
easily subsumable within existing bodies of information systems research. First, to
what extent are enterprise systems bound up in a complete restructuring of organi-
zations and industries around the capabilities of information technologies? Second,
to what extent are we observing a structural change in the provision of IT services,
from predominantly in-house to predominantly outsourced? What is the emerging
role of the so-called system integrators (such as Andersen Consulting and I1BM)?
How should organizations manage a long-term IT development trajectory involving
heavy dependence on external products and service companies? Third, what are the
pros and cons of the enterprise systems approach vis-a-vis other strategies for achieving
integration around information technology, such as rearchitecting systems around
middleware and the object development paradigm or the looser integration strategy
implied by data warehousing?

In short, the enterprise system phenomenon has strong conceptual links with
just about every major area of information systems research. In addition, the phe-
nomenon suggests the potential value of entirely new research directions.

The enterprise system phenomenon is so all-encompassing for organizations
and their key business partners that it virtually demands a framework by which to
understand it as a whole. As suggested, many bodies of literature and, hence, many
theories are relevant to understanding important pieces of the enterprise system
phenomenon, but what is lacking is an overarching framework within which many
specific questions can be asked and their answers integrated. Our purpose in the
remainder of this chapter is to propose such a framework. The framework is de-
signed around the perspective of an enterprise system-adopting organization.31
That is, the framework is designed to shed light on the questions facing the execu-
tive leadership of an organization considering whether, why, and how to participate
in the enterprise system experience and what to do at various points in the process.

FRAMING THE ANALYSIS OF ENTERPRISE SYSTEM SUCCESS

This section sets up the description of our framework. We first address the questions
the framework is designed to answer: What is success with enterprise systems? Why
does success not always occur? What can be done to improve the chances of success?
In other words, success is the key outcome of interest in our framework. In academic
terms, it is our dependent variable.** More specifically, we define the success out-
come as a multidimensional concept, a dynamic concept, and a relative one (to the
concept of “optimal success,” representing the best an organization can hope to
achieve with enterprise systems). Next, we briefly review several broad categories of
theoretical perspectives that purport to explain how and why enterprise systems
success occurs. Of three categories of theories, we choose the “emergent process” type
and, in particular, a specific theory of the business value of information technology
as the basis for our framework. In the following section, we develop the framework
more fully.
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THE IMPORTANT OUTCOME:
SUCCESS WITH ENTERPRISE SYSTEMS

KPMG Management Consulting’s recent report Profit-Focused Software Package Imple-
mentation showed some worrying results. Eighty-nine per cent of respondent companies
claimed that their projects were successful, but only a quarter had actually obtained and
quantified all the planned benefits. (KPMG, 1998)

To us, this quotation illustrates a fundamental gap in both practical and aca-
demic thinking about information systems—Ilack of consensus and clarity about the
meaning of “success” where information systems are concerned. People rarely define
terms such as success and failure; when they do, they invite endless complaints. For
instance, one article in the trade press criticized a nonacademic study of enterprise
system success for defining a project as a failure if project goals changed within a
year (Ferranti, 1998).33 Furthermore, people legitimately use a number of different
definitions of success. As the KPMG quotation suggests, one can define success
in terms of the implementation project (did the company succeed in getting the system
up and running within some reasonable budget and schedule?) or in terms of business
results (did the company succeed in realizing its business goals for the project?). The
same ambiguity is clear in academic writing on the topics of information systems
success and/or effectiveness. For example, one of the few academic studies of an en-
terprise system experience to date shows that success can look very different when
examined at different points in time, on different dimensions, or from different points
of view (Larsen & Myers, 1997).3

Our purpose is not to argue that one definition of success is inherently supe-
rior to another. Instead, we are claiming, first, that the key questions about enter-
prise systems from the perspective of an adopting organization’s executive leadership
are questions about success, for example: Will our investment pay off? Did our
investment pay off? How should we go about implementing enterprise systems to
achieve our goals? What can we do to increase the chances for success and avoid the
risk of failure? Second, we are claiming that no one measure of enterprise system
success is sufficient for all the concerns an organization’s executives might have
about the enterprise system experience. Instead, enterprise systems—adopting orga-
nizations require a “balanced scorecard” of success metrics addressing different di-
mensions (financial, technical, human) at different points in time. Based on our ob-
servations of enterprise systems projects, we argue that a minimum set of success
metrics includes the following:

« Project Metrics. Performance of the enterprise system project team against
planned schedule, budget, and functional scope. These are the classic performance
measures applied to project managers.

= Early Operational Metrics. How business operations perform in the period
after the system becomes operational until “normal operation” is achieved. Specifi-
cally, these metrics include some normally used to track the business as well as
some unique to enterprise systems. Examples include labor costs, time required to
fill an order, customer calls unanswered, partial orders filled, orders shipped with
errors, inventory levels, and so on. Although the “shakedown phase” of an informa-
tion systems project is transitional by definition, it is critically important for the im-
plementing organization for several reasons, some of which have been well docu-
mented by others (Tyre & Orlikowski, 1994). When the business performs very
poorly during the shakedown phase, the organization may lose business, sometimes
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permanently, when the organization has yet to experience any major benefits to
offset the large up-front investment. Exceedingly poor performance can lead to in-
ternal or external pressures to disinstall the system and in extreme cases can tip
the organization into bankruptcy, as happened to Fox-Meyer Drug (Bulkeley, 1996).
Consequently, organizations should include early operational performance in their
definition of enterprise system success and should aggressively manage to minimize
early operational problems and to resolve them quickly.

= Longer-Term Business Results. How the organization performs at various
times after normal business operation has been achieved. Examples of relevant
metrics include return on investment, achievement of qualitative goals such as “one
face to the customer,” better management decision making attributable to higher-
quality data, continuous improvement of business metrics after operations return
to normal, maintenance of internal enterprise system competence (among both IT
specialists and end users), ease of upgrading to later versions of the enterprise system
software, and so on.*®

The foregoing discussion makes it clear that the success (or failure) of enter-
prise systems is not a monolithic concept. Rather, it is multidimensional and rela-
tive. It is relative, first, to the time at which it is assessed. For example, in our
conversations with executives and integrators, we identified some companies with
disastrous project and shakedown metrics but high levels of subsequent business
benefits from enterprise systems. Conversely, we found companies with acceptable
project and shakedown metrics that could not identify business benefits from in-
stalling the system. Similarly, an enterprise system that gives competitive advan-
tage today may not do so tomorrow when competitors catch up and having such a
system becomes a cost of doing business (McKenney et al., 1995).

Second, success is often judged relative to the organization’s unique goals for
the system. Two organizations with identical improvements in inventory carrying
costs can be judged successful in different ways if the one’s goals were to replace its
legacy systems (more successful than expected) and the other’s were to achieve an
increase in market share (less successful than expected). At the same time, the com-
pany’s goals, taken alone, make a poor standard against which to judge success.
First, the company’s goals may be insufficiently ambitious if they are compared to
the inherent capabilities of enterprise systems and how well the organization needs
to perform given its competitive position. For example, a company that is losing
market share because it cannot promise delivery on a global basis would be “leaving
money on the table” if it adopted an enterprise system solely to solve the Y2K
problem and implemented it so that available-to-promise capability was not pos-
sible.® For another example, highly decentralized businesses may achieve less than
is theoretically possible with enterprise systems if they configure the software so
that each product business unit presents its own separate face to the customer. Con-
versely, the success of a company that achieved more with an enterprise system
than it expected at the outset should be judged against a higher standard of perfor-
mance than its unambitious goals. It might better be judged against the average
business benefits realized by similar firms in its industry.

To accommodate the multidimensionality and relativity of enterprise system
success from the adopting organization’s perspective, we define a standard of optimal
success, which refers to the best outcomes the organization could achieve with en-
terprise systems, given its business situation, measured against a portfolio of proj-
ect, early operational, and longer-term business results metrics. Optimal success
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can be far more or less than the organization’s goals for an enterprise system. Fur-
thermore, optimal success can be dynamic; what is possible for an organization to
achieve may change over time as business conditions change. What we want the
framework to help us predict or explain is an organization’s actual achievement of
an enterprise system’s success (a scorecard of measures, assessed relative to optimal
success—the best possible outcome). Looking ahead to the framework itself, we
hope to show how and why an organization’s decisions or actions at one point in
time (e.g., during the “project”) can result in optimal (or less than optimal) outcomes
subsequently (e.g., during “shakedown”).

We realize that organizations do not usually set out to achieve optimal success
with information technologies; good enough is usually good enough. We also realize
that optimal success is a theoretical abstraction that may be neither achievable in
practice nor measurable in empirical research. Nevertheless, we believe the concept
is theoretically useful because it “factors in” unintended positive and negative con-
sequences of enterprise system adoption and organizational realities that are not
fully reflected in the organization’s enterprise system goals.

THEORETICAL PERSPECTIVES ON
ENTERPRISE SYSTEM SUCCESS

Having defined the outcome of interest, we need a theory to explain it. An accepted
classification scheme (Markus & Robey, 1988, derived from Kling, 1980, and Pfeffer,
1982) parses academic theories of IT-related outcomes into rational actor, external
control, and emergent process theories. Rational actor theories emphasize the
great, but bounded, ability of organizations and decision makers to realize their
goals. An example of such a theory is the technology acceptance model (Davis,
Bagozzi, & Warshaw, 1989),37 which includes the factors that enter into an indi-
vidual’s choice of technology for particular tasks when faced with alternatives. On
the plus side, rational actor theories highlight peoples’ motivations and the actions
they take to achieve their goals. Therefore, these theories tend to be very appealing
to practitioners. A drawback of rational actor theories is that they downplay influ-
ential forces beyond the decision maker’s control; furthermore, these theories accept
managers’ goals as givens without questioning their suitability relative to external
constraints.

The second type of theory—external control theory—emphasizes the inex-
orable environmental forces, such as the trajectory of technological development or
competitive industry forces. Academics employ external control theories when they
claim that information technology alters industry structure or changes decision-
making processes in an organization. A strength of external control theories is their
explicit acknowledgment that organizations and people have less than perfect
ability to make their goals a reality; on the downside, they minimize the ability of
exceptional people and companies to change our world.

The third type of theory—emergent process—emphasizes the often unpre-
dictable interactions between people in organizations and the environment. Emer-
gent process theories assume that people try to achieve goals but acknowledge that
the outcomes are often different from those intended—sometimes better and some-
times worse. External forces sometimes make a mockery of peoples’ goals and actions,
but sometimes the forces line up to favor the most unlikely goals. A prominent
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example of an emergent process theory in the IS field is structuration theory (De-
Sanctis & Poole, 1994; Orlikowski & Robey, 1991). A strength of emergent process the-
ories is that they account for mutual influences between the organization and its en-
vironment. Weaknesses include their greater explanatory than predictive power and
the prominent role they assign to chance: Decision makers prefer prescriptive models
that favor skill more than luck and that promise successful outcomes to those who
follow the rules.

For a theory to be useful to practitioners, it must address their goals and
“motivated behavior” (actions they can and do take with the intent to achieve their
goals).38 For a theory to fit the facts (not all companies are successful with enter-
prise systems, and not all the blame can be laid to their goals or actions), it must
also address relevant factors that lie outside peoples’ direct control. (For example,
did the vendor actually deliver on the promise to release required functionality on a
specified date? Is the software sufficiently bug free to support reliable operations?)
Because emergent process theories combine goals and actions with external forces
and chance, we chose this theoretical structure for modeling the enterprise system
experience.

More specifically, we build our framework on a particular emergent process
theory designed by Soh and Markus (1995) to explain how information technology
creates (or fails to create) business value.** This theory contributes three key points
to an understanding of the success of enterprise systems. First, it argues that the
necessary conditions for a successful outcome (in their model, high-quality informa-
tion technology “assets”) are not always sufficient for success. Occasionally, an IT
investment on track for success is derailed by an external event (e.g., competitors’
responses) or changing external conditions (e.g., recession). Chance and random-
ness can play an important role in the outcomes achieved.

Second, the Soh and Markus (1995) framework describes the “IT investment to
business value” process as a series of three linked models that correspond to the
phases of a typical IT investment, roughly speaking, system development, imple-
mentation, and ongoing operation. (See Figure 10.1.) The outcomes of one phase
became starting conditions for the next. Thus, decisions and actions in a phase may
increase or decrease the potential for success (“optimal success”) subsequently.
Furthermore, because each phase generally involves different groups of people, the
framework directs attention to communication difficulties that accompany “the hand-
offs” from one phase to the next.

Third, the Soh and Markus (1995) framework explains the outcomes of each
phase as resulting from interactions between external conditions and the activities
that characterize the phase. This means that both uncontrollable events and choiceful
human actions can influence outcomes. At the same time, events and actions may be
unsynchronized, and delayed effects may result in unresolved problems (or even op-
portunities) requiring action down the road. Thus, problems can accumulate, cas-
cading toward a wildly unsuccessful outcome.

Two important changes are needed to adopt the Soh and Markus (1995) frame-
work to the enterprise systems experience. First, the outcome variables need to be
changed from business value (and other intermediate outcomes) to success as de-
fined earlier. Second, the framework requires the addition of an initial phase that
includes the important organizational decisions and actions before the project offi-
cially starts. In many organizations, executives, technical specialists, and consul-
tants can spend considerable time (and money) making decisions about whether,
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why, and how to undertake enterprise systems. For instance, any of the following
may occur before a project manager is named and a budget is approved: documenting
current business processes, analyzing the potential for improvement, comparing
processes with the “reference models” or “best practices” embedded in enterprise sys-
tems software, selecting software, deciding which software modules to implement in
what sequence, and deciding how to roll out the new functionality to various busi-
ness units. Therefore, we identify a new first phase, which we call chartering. The re-
maining three phases in the enterprise system experience cycle (the project phase,
the shakedown phase, and the onward and upward phase) correspond loosely to the
three phases in the Soh and Markus model (see Figure 10.2).
In the next section, we describe our framework in greater depth.

THE DYNAMICS OF ENTERPRISE SYSTEM SUCCESS

An organization’s experience with an enterprise system can be described as moving
through several phases, characterized by key players, typical activities, characteristic
problems, appropriate performance metrics, and a range of possible outcomes. Each
enterprise system experience is unique, and experiences may differ considerably,
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depending, for example, on whether the adoption of the enterprise system is initiated
by IS specialists or by businesspeople, involves external consultants or is done largely
in-house, follows a process of strategic IT business planning or business process
reengineering or does not follow such a process, and so forth.

Table 10.2 summarizes the four “ideal” phases of the enterprise system experi-
ence c:ycle,40 and the phases are briefly described in the following section. It is im-
portant to note that organizations recycle through the phases when they undertake
major upgrades and/or replacements of their enterprise systems.

THE PHASES DESCRIBED
The Chartering Phase

The chartering phase comprises decisions leading up to the funding of an enterprise
system. Key players in this phase include vendors, consultants, company executives,
and IT specialists, although the precise constellation of players may vary. (Some-
times vendors sell directly to company executives, with minimal IT involvement;
other times the decisions are driven by IT specialists, with minimal executive in-
volvement.) Key activities include building a business case for enterprise systems,
selecting a software package (though this decision may be deferred until the project
phase), identifying a project manager, and approving a budget and schedule. A large
number of errors or problems can arise during this phase. The business case for in-
vesting in an enterprise system can be incomplete or faulty; the organization may
seriously underestimate the need for business and organizational change in conjunc-
tion with the software implementation; objectives and metrics for the initiative may
be left undefined (Ross, 1999). The outcome of this phase may be a decision not to
proceed with the enterprise system or a decision to proceed. If the latter, the char-
tering decisions passed on to the next phase may be sound or unsound. An example
of an unsound charter is a build-to-order company purchasing an ERP package
designed for a make-to-stock business (Slater, 1999). Another example is the decision
not to allocate sufficient resources for change management and training (Ross,
1999). A third is the decision of a decentralized company to require more standard-
ization of business processes than is necessary to achieve business benefits (Daven-
port, 1998). Still another is the choice of a highly inexperienced project manager.

The Project Phase

The project phase comprises activities intended to get the system up and running in
one or more organizational units. Key players include the project manager, project
team members (often nontechnical members of various business units and func-
tional areas), internal IT specialists, vendors, and consultants. Again, the constella-
tion will vary, depending on the decision to do the project in-house, with outside as-
sistance, or on an outsourced basis. Key activities include software configuration,
system integration, testing, data conversion, training, and rollout. Again, a large
number of errors and problems can occur. Project teams may be staffed with inade-
guate representation; teams may lack requisite knowledge and skills; teams may
embark on extensive, unnecessary modifications; data cleanup, testing, or training
may be inadequate. In addition, of course, the business conditions characterizing the
chartering phase may have changed: The company may have fallen into financial
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distress, it may have merged with another company, or it may have shifted business
models. Some projects are terminated owing to cost or schedule overruns or severe
technical problems. Others result in the rollout of the operational enterprise system
functionality to one or more organizational units. If the latter, the enterprise
system functionality, operational performance, and organizational preparation may
be sufficient to fit the organization’s goals and/or needs, or they may be insufficient
for “success.”

The Shakedown Phase

The shakedown phase is the organization’s coming to grips with the enterprise
system. The phase can be said to end when “normal operations” have been achieved
(or the organization gives up, disinstalling the system). The project (or consulting)
team may continue its involvement or may pass control to operational managers
and end users and whatever technical support it can muster. Activities include
bug fixing and rework, system performance tuning, retraining, and staffing up to
handle temporary inefficiencies. To a large extent, this is the phase in which the
errors of prior phases are felt—in the form of reduced productivity or business
disruption—but new errors can arise in this phase too. For example, operational
personnel may adopt workarounds to cope with early problems and then fail to
abandon them when the problems are resolved. Similarly, the organization may
come to rely excessively on knowledgeable project team members rather than
building the enterprise system knowledge and skills in all relevant operational
personnel. As mentioned, some enterprise systems are terminated during the
shakedown phase, as in the case of Fox-Meyer Drug (Bulkeley, 1996). Alterntively,
organizations may achieve (or declare) “normal operations.” If the latter, the im-
pacts attributable to the organization’s use of the system may fit its goals or busi-
ness needs, or they may fail to do so.

The Onward and Upward Phase

The onward and upward phase continues from normal operation until the system is
replaced with an upgrade or a different system. It is during this phase that the
organization is finally able to ascertain the benefits (if any) of its investment. Key
players include operational managers, end users, and IT support personnel (in-
ternal or external). Vendor personnel and consultants may also be involved, partic-
ularly when deliberations about upgrades are concerned. Characteristic activities of
this phase include continuous business improvement, additional user skill building,
and postimplementation benefit assessment; however, these “typical” activities are
often not performed. A common problem of the onward and upward phase is the loss
of knowledgeable personnel who understand the rationales for prior configuration
choices and how to improve the business processes through the use of the system.
Several ultimate outcomes are possible: The organization may be unwilling to un-
dertake further improvements or upgrades. The organization may decide that its
investment has been unsuccessful in meeting goals or business needs. Or the orga-
nization may decide its experience has been a success. If the latter, the organiza-
tion’s competitive position may or may not have been improved as a result of its use
of enterprise systems.
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TOWARD A PROCESS THEORY OF
ENTERPRISE SYSTEM SUCCESS

Each enterprise system experience runs a different course, but across the varia-
tions, regularities can be found.

= Many different things can go wrong in each phase of the enterprise system
experience cycle. Furthermore, not all problems or errors are immediately detectable
(and, hence, they are not all immediately correctable).

= There are several possible outcomes for each phase. One is an “optimal” out-
come, for example, in the chartering phase, the decision to proceed with an enter-
prise system project that has a sound business case. A second outcome is a “termi-
nation” outcome, such as the decision not to proceed with the enterprise system
because analysis revealed an unacceptable business case. A third outcome might be
called “continuation with undetected and uncorrected problems” or “unresolved ex-
perience risk.”*! The subsequent phase inherits these unresolved risks.

= This third outcome is analogous to what sociotechnical systems theorists
call a “variance” (Taylor, 1993). Variances in production processes are deviations
from standards in the inputs to a production activity (e.g., raw material quality de-
fects). Variances are not necessarily detected right away; if they cause problems,
they may do so only much later in the production process after much money has
been expended in working the raw material. Similarly, requirements definition er-
rors in software development may not show up until the system is put into produc-
tion. Unresolved variances in each phase of an enterprise system experience are
passed on to the next phase, where they may or may not be detected and appropri-
ately resolved (depending on probabilistic processes). So, for example, some vari-
ances in the chartering phase may remain uncorrected until they show up in the on-
ward and upward phase as a lack of business benefits. In general, the cost of fixing
problems increases with delays in recognizing and correcting variances.

= Generally speaking, different actors are involved in different phases of the
enterprise system experience cycle. While there may be some continuity across
phases (for example, oversight by an executive steering committee during the proj-
ect phase), handoffs to a different group of people (with different specialties, experi-
ences, and skills) increase the likelihood that variances passed on from earlier
phases will not be caught and resolved until they create significant problems.
For example, project teams rarely catch and correct significant errors (e.g., failure
to match the project to business strategy) in the business case that forms their
“charter.”

= Of course, not all variances end up causing problems and requiring fixing or
rework. Whether or not variances cause problems depends on probabilistic processes
such as bad luck, changing business conditions, interactions with other variances, and
so on. For example, a badly configured enterprise system requiring expensive rework
may not be a problem if the organization’s financial position remains sound. Further-
more, it is possible for external conditions and the organization’s decisions and actions
to interact in such a way that the outcome is better than it was at a prior point, in-
creasing the standard of optimal success. For example, successful implementation of
ERP software, while perhaps not providing immediate business value to the adopting
organization, might nevertheless position that organization to take advantage of supply-
chain integration, thus improving its competitive position relative to competitors.
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Two brief examples illustrate how our framework works. The first example con-
cerns Quantum Corp.’s implementation of the Oracle suite of enterprise software ap-
plications (Radosevich, 1997). Consultants generally advise against “big-bang” imple-
mentations (implementing all modules at once and/or implementing in all locations at
once) because of the high potential for business disruption. During its chartering
phase, Quantum’s leadership determined that acquiring the capability instantly to
commit inventory to customers on a worldwide basis (called available to promise, or
ATP) was a strategic necessity.

Because the ATP functionality touches on several areas, including sales processing, in-
ventory and logistics, Quantum had to have the entire suite operating before attaining
its key business goal. (Radosevich, 1997)

Quantum therefore decided to implement everywhere at once, but the leadership
clearly understood the “bet-your-business” nature of this decision should the shake-
down phase not go as well as planned. Therefore, during the project phase, the
implementation team made extraordinary efforts in testing the system. Further-
more, when early testing revealed problems, the rollout date, scheduled for
summer 1995, was postponed. The rollout finally began as a planned shutdown
worldwide:

At the stroke of midnight on April 26, 1999, every business system at Quantum Corp’s
offices across the globe went down. . . . The systems stayed down for a week. . .. On May
5, Quantum switched on the new system, and it has been running successfully ever
since. (Radosevich, 1997)

In this example, the organization deliberately made a decision involving a high
level of risk but took appropriate steps to ensure that the risks did not materialize
into a disruption that might have threatened the existence of the organization.

Contrast this example with that of Fox-Meyer Drug (Bulkeley, 1996). When
this SAP implementation was chartered, the CIO at least was aware that it was a
“bet-your-business” proposition. Yet the $60 million project was approved at the
same time that the company also embarked on a state-of-the art $18 million auto-
mated warehouse. During the project phase, bad luck intervened: Fox-Meyer Drug
lost a large customer, accounting for 15% of its business. To increase revenues, the
company aggressively bid on new business: It figured contract pricing on the as-
sumption that the projected annual $40 million savings from the SAP project would
be realized immediately on startup, and it decided to advance the SAP rollout by 90
days. That close to the end of the project, little was left to do other than training and
testing. So project team members decided not to test modules that had not been cus-
tomized (thus failing to detect configuration errors). Cutover to the new system
resulted in disaster. Meanwhile, the automated warehouse also did not perform as
planned. It was estimated that the company sustained an unrecoverable loss of $15
million from erroneous shipments. The company was forced into bankrupcy, and
shareholders have since sued both the enterprise system vendor and the integration
consultant for $500 million each.

In this example, the chartering decisions were moderately risky. When bad
luck occurred during the project phase, the company’s decisions had the effect of
increasing rather than decreasing risk. When major problems finally materialized
during shakedown, the organization did not have the time or the resources to over-
come them.
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FACTORS IN ENTERPRISE SYSTEM SUCCESS

One can abstract from such examples and the details of Table 10.2 a more general
theory of success in the enterprise system experience. At any one moment in time
(phase), an enterprise system—adopting organization faces a situation that involves
conditions and events (some of them outside its direct control) with an ability to
make plans and take actions (that is, goal-directed or “motivated” behavior). These
elements of the situation are the factors in (influences on) the outcomes that become
inputs at the next moment in time (phase). In the next section we briefly describe
these success/failure factors.

Factors External to an Organization’s Control

The organization adopting an enterprise system faces several starting conditions such
as competitive position, industry, financial position, prior relevant experience, size,
structure, and management systems that may predispose it to success or failure. While
there are undoubtedly threshhold levels for some of these conditions, they generally
can not be said to be necessary (or sufficient) for the success of the enterprise system,
since organizations have been known to succeed or fail despite them. But these factors
come into play in the enterprise system experience in two ways.

First, organizations’ goals and plans for enterprise systems may or may not be re-
alistic when viewed objectively in light of these conditions. Dell, for example, decided
(after some experience) that an enterprise system was not sufficiently flexible for its
rapid growth. For another example, an organization on the brink of bankruptcy may
not have enough time and money to realize the benefits of an enterprise system.
Starting conditions define the needs and opportunities of organizations relative to
enterprise systems (whether or not organizations recognize them for what they are).

Second, starting conditions may not remain the same over the course of the
enterprise system experience. After a company decides to customize the enterprise
system software, the vendor delivers the needed functionality. After the company
has configured the enterprise system for a particular way of doing business, the
company merges or sells off a major line of business. Sometimes changes in condi-
tions favor the organization's plans. But probably more often, changing business
conditions derail plans. Successful organizations modify goals, plans, and execution
to bring their behavior back into line with the environment.

Organization’s Motivated Behavior

The organization’s goal-directed enterprise system behavior can be defined in four
categories: goals, plans, execution, and responses to unforeseen problems. First are
the goals themselves. Some goals are more conducive to success than others, some
are too unambitious to be motivating, and others are unrealistic in light of the ob-
jective characteristics of the enterprise system and the organization’s starting con-
ditions. Given the great complexity and expense of enterprise systems, for example,
some analysts argue that only companies seeking to streamline business processes,
to standardize data, or to standardize processes can achieve a positive return on
their enterprise system investment (Connolly, 1999).

Plans are another factor in the equation. Plans (and policies) such as not to
customize, to reengineer first (last, or not at all), and to phase the rollout are essen-
tial to keeping the project phase on track. Enterprise system integrators often claim
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to have “the methodology” that will guarantee success, but not all plans are created
equal. The organization’s plans for an enterprise system must be linked to its starting
conditions and goals. Traditional organizations may need much more change man-
agement activity than those in the volatile high-tech sector. The need for a partic-
ular business capability may necessitate a risky big-bang rollout (Radosevich, 1997).
For another example, the tier-one supplier to an automotive assembler should be
much more concerned than a tier-two supplier about the potential negative impacts
in lost business from plans that shortchange testing.

The best laid plans are worthless if they are not followed. Good execution is
something that a consultant’s methodology cannot guarantee. If configuration tasks
exceed the schedule, cutting the time allotted to testing and training may not guar-
antee failure, but, given these choices, success will require more than a little luck.

No matter how well an organization executes plans well designed to meet its
carefully thought-out goals, conditions may change and unforeseen problems may
arise. Successful organizations successfully resolve problems by changing their
goals, plans, and actions to get a favorable outcome.

Intermediate and Final Outcomes

Starting conditions, changes in conditions, goals, plans, and actions interact (Or-
likowski, 1996). Resulting from these interactions are unresolved risks and prob-
lems (as well as opportunities, although avoiding failure is usually the primary con-
cern). Unresolved risks and problems themselves interact with changing business
conditions and the organization’s actions in response to them. If the experience is
not terminated, the interactions in one phase result in starting conditions for the
next. In economic terms, the course of the enterprise system experience exhibits
“path dependence.” The final outcome may be very close to optimal success (itself a
moving target) or suboptimal on one or more dimensions.

Graphically, the abstract theory described here is depicted in Figure 10.3 for a
single phase (negative situation only). Table 10.3 summarizes the details of the
process theory as it applies to the specific case of enterprise systems. Table 10.3 is
organized according to the important dimensions of process models (Soh & Markus,
1995) by phase: outcome, necessary conditions, probabilistic processes, and recipe
for success.

USES OF THE FRAMEWORK

This simple theory of the enterprise system experience has several benefits and
uses. First, it is framed in terms that are meaningful to practitioners, but it avoids
simplistic overemphasis on a single factor (such as methodology). Furthermore, it
explicitly recognizes the role of factors outside the organization’s direct control,
thereby focusing attention on both planning and the resolution of unforeseen prob-
lems. Perhaps most important, it emphasizes the importance of goals—something
that technical specialists in particular often take as givens. In view of their greater
knowledge of system capabilities and limitations, technical specialists can increase
the probability of success by (tactfully) challenging the organization’s goals for the
enterprise system and these goals’ fit with business strategy and external conditions.

As noted by Silver and colleagues (Silver et al., 1995), the theory outlined here
can be used both retrospectively and prospectively. Retrospectively, it is useful for
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FIGURE 10.3 Factors
in Suboptimal Success

Unresolved
Poor risks and
execution problems
Poor
inputs
&
plans
Negative
events and changed
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tracing back problems and suboptimal success at each phase to variances arising in
earlier phases. For example, configuration errors (which disrupt business opera-
tions during shakedown) can result from chartering phase errors (selection of inap-
propriate goals, software, or partners) as well as from project phase problems (poor
composition of project team, inadequate change management execution). Prospec-
tively, the theory can be used to identify a large number of potential problems that
should be addressed in basic and contingency plans. It can also help sensitize deci-
sion makers to the need to change plans and actions in light of common problems or
changing business conditions.

DIRECTIONS FOR FUTURE RESEARCH

The theoretical framework outlined in this theory is too broad in scope for direct
empirical testing. However, many lines of research follow directly from the frame-
work, and the phenomenon raises some research themes and issues beyond the
limits of the framework.

RESEARCH ON THE PROCESS THEORY

The basic structure of the framework is a sequence of phases, each with interme-
diate outcomes. The intermediate outcomes are argued to influence the final out-
come, but not to determine it; in other words, events and actions taken at any point
in the experience cycle may derail an experience that appears to be destined for suc-
cess or may help a troubled experience get back on track. This general proposition
lends itself to testing via multiple methods, including multiple case study and a
survey approach. One wants to know the proportion of successes at each phase that are
successful in the next and what kinds of actions and events are most likely to change
the course of an experience. An important issue concerns the specific metrics of suc-
cess. Which metrics in each phase have the greatest predictive and explanatory power?

The framework gives a special role to the decisions of the chartering phase.
Since errors in chartering an enterprise system experience may not be caught and



(ebed 1xau ay1 uo panunuoa)

AjdAnoaya pue Apoinb

umopaxeys Buunp Buisire

swia|qoid [euoneziuebio

pue [e21UY28} X1} 0} Usxel
aJe sainseawl areudoiddy ‘g

40

Spaau ssauisng

198w 0} Ajenb juaioyns

1O ainjonJiseljul

paje|a) pue WwalsAs e asn

pue 1daooe 01 pasedaid
[lom sI uoieziuebio syl T
UBYM SINJJ0 $$820NS

suonipuod [euoneziuebio
pue ssauisnq
Buibueyd yorew
0} ued 109loud aya
saljipow Ajgreudoidde
wea) 109foud ayy ‘g
40
199loud ay1 Bunnp
asue ey sabusjeyo
uewINy pue [e21uyda} 01
spuodsai Ajg1eidoidde
pue ueid 108loud punos
B $31N29x3 A||njyuey
wea) 1098foud ayl T
UBYM SINJJ0 $$820N3

suoIsIoap

asay} yum uawubie

olul uoneziueblio ayl Buuqg
pue swa1sAs aslidiaqua

ul Buirsaaul Inoge suoisIoap
pUNOS 3w SaAIINJaXa
UBYM SINJJ0 $$820N3

SENTA L

uonnjosal wajqo.id aseyd
UMOPaXeYS JO UOIINJaXT
soimjod Jaployaxels
suonRIpuol

ssauisng o Ajiejon
saseyd Jaljea wouy
Bunnsai syasse Jo Alend

aseyd

198l04d Buunp Buisie
swia|go.d Jo uonnjosay
soiyjod Japjoyaxels

ue|d 193foid Jo uonnJax3
asiuadxa ‘salbojopoylaw
‘s92In0osal [eaIuyd9l

Jo Anenb pue Aupgejreay
suonIpuod

ssauisng Jo A|iejop
aseyd

Jalea wouy Bunjnsal
ue|d ssauisng Jo Aupend

suonRIpuod
ssauisng o Aniejon
abueyd 01 pasu

JO aoue1dadoe pue sdeb
uoIIEJIUNWWOY UeWNH
suondwnsse

palsaun abuajieyd

0} 9|qe pue Buljm
a|doad Jo Ajigejreny
ABojouydsl pue Juaw
-UOJIAUS 1N0ge UOoIIewIo}
-ut poob jo uonnguisiq
(sonnjod pue solweuAp
.ued abequeb,,) Bunew
uoisioap eusbeuey

1noaxeys
Buunp Buisue swajqoid
yum adod 01 $321n0sal
[ea1uyo9l pue ‘feloueuly
‘Uewuny feuonippy
sassao0.d

ssauisng paubisapay
wiasAs

asudiaua pajesbalul
pue painbBiyuod-||spn
sJasn paurel]

sjuedionued 109(oud
pue sisiferoads [ pajis
pue s|qeabpajmou
asiuadxa juswabeuew
abueyo jeuoneziueblio
1uswabeurw Japjoyanels
pue ‘Jopuan ‘193lo.d
asiadxa

pue ‘saibojopoylaw
‘s92IN0sal [e2IUYD9]
sdnoub reuoneziuehio
snoLeA Aq uonedionied
sainypuadx3

saied juens|al

0] Pa1eIIUNWIWOD

[|om ased ssauisng
pa1onuIsuol Ajinyased
suoneywi|

pue sanijigeded
Swia1sAs aslidiaua

Jo Buipuelsispun pooo
spaau

pue SUoRIPUOI Ssauisng
JO JUBWISSASSE PUNOS
uonedionied aANdax3

Spaau ssauIsng 19aW 0}
JUBIoINS e Tey) syoedwl
Yam asuadxs pue awel)
aLI] 9|geuoseal UIYIIM
paAalyoe suonelado [ewIoN

11 1daooe

0} paJedaid uoneziuebio ue
0] SpP8au ssauIsng ssalppe
01 JuUaIdIYNs pue [euoieiado
st yeys Ayjeuonouny

swialsAs asudiajua

JO ‘3|npayds pue 13S0
a|geuoseal Ulylm ‘Inojjoy

95ed $SaUISNg PUNOS B Y}IM
109l0ud passrieyd Aliedoud
B Ul Swa1sAs aslidiayua
yum paadold 0] uoisioaq

(..s10edwi
0] s185s8,,) 1N0aYeYS

(.s19s5e 01 Suejjop,,) 108l0.d

(.stejjop
01 seapl,,) Bulisrey)

$$920NS
10} ad1oay

S9SS930.1d
ansijiqeqold

suonipuo
AressadaN

awo21NO
|NJSsa22NS

aseyd

$S909NS WAISAS asudialug Jo A10ay] SS8901d ¥V €°0T I19VL



pabeuew

[I8M SI 8Jnjonuiseljul

palejal pue

wia1sAs aslidiaiua ayl
JO UONN|OAd 81NNy 3y ¢

dNVv

SuoIIpuUOI

aANnNnadwod a|qeloney

UHM aUIquIOd WalsAs
3y} Jo asn wol} syyauag ‘T

UayM SInNJJ0 ssadinNg

lopuan

2JeM10S JO [eAININS
Sa1lIAI1OR JuaW
-90UBYU3/3dURURIUIRW
pue 1uswabeuew
S)|NsaJ JO UoIINJ9x3
soiyjod Japjoyaxels
suonpuod

ssauisng jo Ay|ire[oA
saseyd Jaiies wouly
Bunjnsai syasse jo Alend

2oualadwod uewny pue
‘aInjonJiselyul [ea1uyds]
‘wiaisAs Buimaual pue
Buiurejurew 01 palonap
$92.n0saJ ayenbapy
suonpuod

ssauisng Buibueyo

03 1depe 03 3|qIxal}
AjpuaIoIYNs $324N0Sal
uewny pue ‘sassasold
ssauisng ‘ainjonJisesyul
[ea1uyoal ‘wWaIsAs
alnjonJiselul

pue walsAs asudisius
Alenb-ybiy jo asn

01 9|geingune s1oedw|
(souewopiad
[euoneziuebio anoidwil
0] uollewoul pareiaush
-wa)sAs asn 01 “°H9)
synsali ssauisng Buiasiyoe

01 panIwwo siabeue|n -

sjuswdo

-|8A8p a1nny 1oy Aujiqixay
ssauisng pue [esibojouyosl
S11 surejurew pue 199/oid
WIvlSAS as11dIalua Jo 1jnsal
e se uonisod aannadwod
s1 sanoadwil uoneziuebliQo

(..sawo0921n0 01 s1oeduwl,,)
piemdn pue premuQ

$$920NS
10} adioay

S9SS820.1d
ansijigeqo.d

suonipuo
AressadaN

3wWwo21NO
[NJSS900NS

aseyd

(panunuod)

€07 31avL



Chapter 10 203

corrected during the project phase, they are likely to prove expensive to correct
later, if they are not outright irreversible. Empirical research is needed to address
the chartering phase errors that are most likely, most consequential, and most diffi-
cult to detect. Why do these errors occur? What can be done to prevent or correct them?

Adopting organizations with many subunits face chartering and project com-
plexities that single-location businesses do not. Many management theories assume
that certain “configurations” of strategy or structural variables are better suited than
others to the contingencies of particular environments. The same may be true of the
strategies that companies develop to deal with enterprise systems, particularly in
complex organizations with many subunits. One wants to know first of all whether
there are relatively stable clusters of chartering decisions (e.g., big-bang rollout cou-
pled with no local autonomy on software configuration). If they do exist, how do orga-
nizations decide which strategic configurations to adopt? Are these strategic configu-
rations of decisions more successful in the enterprise system experience if they fit well
with the various aspects of their environment such as industry type, organizational
structure and business model, organizational culture, and the like?

An especially interesting part of the model is what happens after “normal op-
eration” is achieved. When, how, and why does the organization decide to keep
things as they are, making the enterprise system of today into the legacy system
of tomorrow? When, how, and why do organizations upgrade? Is it better to upgrade
frequently so as not to risk big conversions? Do organizations really perceive them-
selves to be locked in to a particular vendor? How does this influence their subse-
guent behavior?

Finally, an underlying theme in the framework is the role played by human
knowledge and skill—and gaps in knowledge and skills—in enterprise system suc-
cess. What are the relevant bodies of knowledge? How are they distributed exter-
nally (across vendors and consultants) and internally (across IT specialists, execu-
tives, and users)? Under what conditions are they transferred effectively? What are
the barriers to effective knowledge transfer? How can organizations acquire and
maintain the relevant expertise? These are just a few of the knowledge manage-
ment questions posed by enterprise systems. One potentially significant knowledge
issue concerns the loss of knowledge about enterprise system configuration (e.g.,
through poor documentation and personnel turnover). One system integrator told
us he believed that it might be more costly to update a poorly documented enter-
prise system than a comparable legacy system because with the enterprise system,
the requisite knowledge most likely lies outside the organization. This is an inter-
esting testable hypothesis that gets at the heart of the advantages claimed for pack-
ages over in-house development.

BEYOND THE FRAMEWORK

In addition to the many questions raised by the framework itself, the phenomenon
of enterprise systems raises interesting questions that go well beyond the framework.

= Dependence on Vendors. Because they are so all-encompassing, enterprise
systems create a level of dependence on a single software vendor that far surpasses
the dependence associated with prior technological regimes. Does this dependence
have negative effects on organizations? How do the effects manifest themselves?
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How do organizations cope? What are the costs of picking the “wrong” vendor (one
that goes out of business or lacks the resources for continued product enhancement
in the company’s industry segment)?

= Uniqueness. To what extent do the enterprise system experience cycle and
related process theory apply more generally to other types of information systems?
What is truly unique and different about enterprise systems, as opposed, say, to
software environments such as Lotus Notes or to homegrown applications?

= Other Kinds of Integration. Some organizations have eschewed enterprise sys-
tems for any number of reasons. Nevertheless, many of the motivations for enterprise
systems remain, particularly in large, complex organizations. To what extent are these
organizations pursuing alternatives to enterprise systems as a form of internal integra-
tion? (Alternatives might include summary-level integration via data warehousing,
rearchitecting legacy systems with middleware, or redevelopment using the object para-
digm.) What are the advantages and disadvantages of different integration approaches?
What are the consequences of these alternative choices for organizational performance
and future flexibility? In particular, are there observable negative consequences from the
“tight coupling” entailed with enterprise systems?*?

= The “Extended Enterprise.” The enterprise system experience framework as-
sumes that the organization is the most appropriate level of analysis. Increasingly,
however, organizations are looking to extensions of enterprise systems to connect
themselves more tightly with customers and suppliers in what is often called “supply-
chain integration.” Suppliers manage customers’ inventory, and redundancies are
eliminated across organizational lines instead of just within them. Software enables
each party to access the other’s data—perhaps it is more appropriate to speak of in-
terorganizationally shared software and data resources. To what extent does the en-
terprise system experience framework apply to the interorganizational integration
experience? Can the framework be extended, or is an entirely new framework needed?
Finally, of course, what are the societal consequences of this trend, if it continues?

= Other Kinds of Coordination. Organizations for which supply-chain integration
is not a valid option may still need interorganizational coordination that cannot be
supplied by market mechanisms (King, 1999). What kinds of information technology—
mediated mechanisms will industries such as health care use for coordination? How
will the costs and benefits of “nonintegrated coordination” (King, 1999) differ from
those of supply-chain integration and electronic markets?

= Influences on Vendors. How do enterprise system—adopting organizations
influence the strategic development plans of enterprise system vendors? Which
adopters are influential and how do they exert their influence? What are the other
influences on vendors’ behavior (e.g., shareholders, media, technology marketing re-
search firms)?

Enterprise systems represent an important contemporary phenomenon in the orga-
nizational use of information technology. The most distinct differences between an
enterprise system and other transaction-oriented systems are that the enterprise
system is a package versus a system custom developed in-house (implying long-term
dependence on a vendor) and that embedded in the enterprise system are normative
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business practices (requiring many adopting organizations to undertake some form of
process reengineering). To date, collective experience with enterprise systems remains
quite poorly codified; many organizations approach the phenomenon with little directly
applicable knowledge and skill.

Whether or not enterprise systems will remain an enduring part of the organi-
zational IT landscape clearly remains to be seen, but, because they have become
such a large part of organizational IT infrastructure, they will continue to be a con-
sequential phenomenon for some years to come. Enterprise systems affect nearly all
aspects of organizational life, not only at the point of startup but also throughout
their operational lives. Indeed, an organization’s enterprise system affects its need
and ability to upgrade or convert to more modern technologies. Consequently, we
need a framework for understanding and analyzing these systems throughout an
experience cycle that includes initial decision making, “development” and imple-
mentation, early use, and extended use. The framework outlined in this chapter is a
first attempt at an integrated framework for understanding the systems intended
to integrate organizations.

The key features of this framework include the following. First, it addresses
both the motivated behavior of organizational actors, that is, the goals they are
trying to achieve, and the factors outside their control, such as the performance of
vendors and the reactions of customers and competitors. Second, the framework
allows for both emergence—outcomes that are not deterministic but are influenced
by both chance events and human actions—and dynamics—responses to problems
and opportunities created by earlier decisions and actions. Third, the framework
emphasizes the long-term nature of the enterprise system experience, including
maintenance and future upgrades and conversions as major contributors to total
costs and benefits. Fourth, the framework understands success as a multidimensional
and relative concept and introduces the concept of optimal success to accommodate
unintended consequences and external realities that are not fully represented in or-
ganizational goals. Fifth, as a process theory, the framework helps explain why orga-
nizations do not always achieve optimal success. Finally, the framework uses the
concept of unresolved risk or variance to explain how errors can have consequences
that show up long after the errors originally occurred. This explains why organiza-
tions often find it so hard to correct problems and to learn from their experiences with
enterprise systems.

1. By the mid-1990s, it was common wisdom that business process reengineering
in many companies had failed because of the difficulty and huge expense of
reprogramming their core transaction processing systems to support the new
processes.

2. See the chapter by George, this volume.

3. In the first draft of this chapter, we wrote: “The ERP total software licensing
business is expected to grow to $20 billion by 2002 (Stein, 1998). And consulting
firms have estimated that ERP consulting services will grow to $8 billion by the
year 2002 (Stein, 1998).” David Brown, of Key Performance International, pro-
vided these interesting observations: “I noticed AMR Research released a new
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10.

11.

12.

13.

14.

15.
16.

17.

18.

report last week (5/18/99) projecting total ERP software revenues of $66.6 bil-
lion by 2003 (Enterprise Resource Planning Software Report, 1998-2003). |
thought you might be interested in the large discrepancy between Stein’s pro-
jections and AMR’s. . . . Based on earlier studies by AMR, ERP consulting ser-
vices range between 2 and 5 times ERP license revenues. AMR reported av-
erage ERP license revenues of $4,000 per seat (Baan or SAP) and ERP
consulting fees of $8,000 (Baan) to $20,000 (SAP) per ERP seat. If AMR’s report
of ERP consulting fees is accurate, Stein’s estimate of $8 billion in ERP con-
sulting revenues supporting $20 billion in ERP license revenues is too low by a
factor of 5 to 10” (Brown, 1999).

See the chapter by Weill and Broadbent, this volume.

See the chapter by Fichman, this volume.

The configuration of enterprise systems is not to be confused with (business)
product configuration, a functionality supported by some ERP software extensions.
Davenport (1998) quite rightly points out that such lack of integration may be
perfectly appropriate for some organizational structures and business models.
See the chapter by George, this volume.

In the language of SAP, installation work is divided into “applications” work (the
province of end users) and “basis” work (the province of technical specialists).
For an example of some of the trade-offs involved and how they are resolved,
see the case study of Microsoft's implementation of SAP R/3 financials (Bashein,
Markus, & Finley, 1997).

Conversion may be unavoidable when the vendor redevelops the software for
an entirely new computing architecture (e.g., mainframe to client/server, client/
server to object oriented).

An industry association dedicated to issues related to production and inventory
control.

When pushed, most analysts admit that there is no way to verify that their
practices are really “best.” Presumably, some organizations find ways to per-
form the process even better.

Conversely, the unwillingness to change how they do business requires many
organizations to modify enterprise software.

See the chapter by Grover and Kettinger, this volume.

The difficulty stems in part from the lack of the relevant knowledge and skills,
which are scarce and distributed across a variety of occupational specialties.
Therefore, system integration often involves managing a sizable collection of
technical experts from different fields and often from different organizations.
New enterprise system developments such as Web-enabled software and out-
sourced implementation and operations are possible solutions to these problems.
To facilitate this integration, enterprise system vendors are now publishing the
structure of their software, for example, SAP’s business application program-
ming interface (BAPI).

Most enterprise systems trace their roots to MRP Il—a disciplined approach to
managing discrete parts production. Many businesses differ substantially in
form, structure, and business processes from discrete parts manufacturers, for
example, process industries, service business such as repair operations, and
manufacturers of products with “dimensionality” (e.g., clothing, footwear,
telecommunications cables). (An inventory consisting of two 500 meter cables is
not equivalent to one 1,000 meter cable.) Therefore, companies in particular
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industry segments must buy a specialized version of the enterprise software
created by either the vendor or by a third party. Otherwise, they face the need
to modify the software at great cost and risk.

In some cases, these extensions are developed by the vendors. In other cases,
the vendors have acquired third-party software firms to gain access to their
products.

See the chapter by Fichman, this volume.

See the chapter by Fichman, this volume.

Even when enterprise systems are not adopted at a corporate level, they may
be adopted by a corporation’s individual business units.

See the chapter by Barua and Mukhopadhyay, this volume.

See the chapter by Kirsch, this volume.

See the chapter by Grover and Kettinger, this volume.

See the chapter by Olfman, this volume.

See the chapter by Kirsch, this volume.

See the chapter by Ang and Slaughter, this volume.

See the chapter by Fichman, this volume.

See the chapter by Robey and Boudreau, this volume.

In other words, our level of analysis is different from Alter’s (1999).

See the chapter by Barua and Mukhopadhyay, this volume.

An argument in favor of the contested definition is that many enterprise sys-
tems projects are scaled back during installation, which usually means a failure
to achieve the ambitious original goals. On the other hand, this definition would
also count as failures projects that yielded unanticipated benefits.

This system and concomitant organizational changes succeeded in reducing ac-
counting personnel by 70%, but morale plummeted, skilled people left the com-
pany, and the system was disinstalled when the company was acquired.

These metrics include business, human, and adaptability outcomes (Silver,
Markus, & Beath, 1995).

Hirt (Hirt & Swanson, 1999) studied an organization in a declining industry
with severe profit pressure that implemented SAP to reduce mainframe com-
puter costs and solve the Y2K problem. Because the company had done some
process redesign before implementing SAP, it did not do more reengineering when
adopting SAP. Later, though, the company wondered whether more reengineering
would have produced better gains.

See the chapter by Agarwal, this volume.

See the chapter by Robey and Boudreau, this volume.

See the chapters by Barua and Mukhopadhyay and by Robey and Boudreau,
this volume.

This phase model differs from that proposed by Ross (1999).

We borrowed this term from Nidumolu (1995).

Perrow (1972) would argue that tight coupling increases the likelihood of var-
ious kinds of failures.






