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Introduction

In recent years, outsourcing has become an important consideration in every organization’s IT
strategy-making process. Economic uncertainties and rapidly changing market conditions are
driving firms to assess how they apply knowledge, assets and resources to create strategic
opportunities and respond to competitive threats (Sambamurthy, Bharadway and Grover 2003).
Executives are being urged to combine internal and external competencies to deliver new and
improved services to customers (Hagel 2002). They are being told that outsourcing, particularly
offshore outsourcing, can reduce their costs significantly (Carmel and Agarwal 2002). Recently,
new technologies such as utility computing and its close relative, web services, promise to
reduce costs further while simultaneously increasing each firm’s IT agility (Thickins 2003).

Consequently, most experts anticipate that increasing numbers of firms will outsource increasing
numbers of services in the coming years (Hagel 2002; Currie and Seltsikas 2001; Lacity and
Willcocks 2001). While the outcomes of most early IT outsourcing initiatives were disappointing
(Hirschheim and Lacity 2000; Lacity and Willcocks 1998), recent research suggests that firms
are improving their capabilities related to managing outsourcing relationships (Lacity 2000).
Despite the fact that firms continue to report difficulties with their outsourcing arrangements
(DiamondCluster 2002), outsourcing has emerged as an important IT tool, with its own set of
specialized management practices.

As outsourcing is becoming more mainstream, new outsourcing models are emerging. For
example, IT professionals in countries such as India and China are offering high quality, low cost
IT outsourcing services (Carmel and Agarwal 2002). Web services are promising to breathe new
life into business process outsourcing (Hagel and Brown 2001). ERP vendors have web-enabled
their software and started to offer application outsourcing services (Currie and Seltsikas 2001).
And traditional computing vendors are touting the virtues of self-healing computing
environments and processing capacity on demand (Neel 2002).

As capacity on demand, grid computing, web services and other service provisioning models win
favor, enterprise computing may take on the characteristics of a utility. We define utility
computing as a collection of technologies and business practices that enables computing to be
delivered seamlessly and reliably across multiple computers. Computing capacity is available as
needed, and paid for by volume used, much like water and electricity are today.

In the promised utility computing model, firms will be able to purchase as much IT service as
they need, whenever they need it. In time, they may even be able to access components of
business processes, such as billing or claims processing, as needed over the network, and
integrate it seamlessly with other processes inside and outside the firm. If this occurs, it could
profoundly change the nature of IT (Hagel 2002; Hagel and Brown 2001). But, the future is, as
yet, unclear.
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Will utility computing entice growing numbers of companies to ‘“hand over” their IT
infrastructures to specialist firms? Will enterprises increasingly outsource not only IT but IT-
enabled business processes? Will visions of rapidly reconfigurable IT service and business
process components become a reality? Will utility computing lead to ubiquitous outsourcing?

In this paper we review outsourcing literature and examine the outsourcing experiences of 11
firms to explore the potential impact of utility computing on firms’ outsourcing practices. We
focus primarily on managerial implications of outsourcing and utility computing for large
corporations, as opposed to a detailed discussion of utility computing and its component
technologies. We examine how a firm can position itself to take advantage of utility computing
and new types of outsourcing, in whatever forms they eventually assume.

The paper is organized as follows. The first two sections examine the traditional benefits and
risks of IT outsourcing. We then describe how the firms in our study addressed outsourcing risks
using two different approaches to outsourcing—selective outsourcing and large-scale exclusive
partnerships. We find that IT architecture—namely componentization and standardization of key
IT assets—has a key role in enabling firms to effectively utilize outsourcing arrangements. The
fourth section explores the implications of IT architecture on outsourcing management and
outcomes. We then examine the benefits and risks of utility computing, in light of traditional
outsourcing benefits and risks and the implications of IT architecture. We close with
recommendations for how managers can position their firms to take advantage of utility
computing in the future.

Outsourcing Benefits

Most outsourcing arrangements deliver one or more of three capabilities: infrastructure services
and data center operations, applications development and maintenance, and business processes.
The literature has cited a number of different potential and actual benefits from outsourcing these
capabilities. The most frequently cited benefit is cost savings (Carmel and Agarwal 2002; Lacity
and Willcocks 1998). Other benefits include increased strategic focus, access to new

technologies and technical skills, and variable (rather than fixed) computing capacity and pricing
(Ang and Straub 1998; Slaughter and Ang 1996).

Cost savings in infrastructure services result primarily from the vendor’s ability to leverage
economies of scale and scope in IT operations or application maintenance (Levina and Ross
2003). Because vendors have large numbers of projects and systems to support, they can justify
an upfront investment in IT management competencies. Typically, the cost savings result from
the discipline the vendor brings to a firm’s IT management and use (Hirschheim and Lacity
2000). In contrast, application development outsourcing garners cost savings from significantly
lower wage rates in countries like India and China (Carmel and Agarwal 2002).

The cost savings from lower wage rates are equally available to all firms. However, in
infrastructure services, large firms taking a disciplined approach to IT operations may not be able
to realize cost savings from outsourced vendor economies of scale and scope (Levina and Ross



2003). Indeed, large, well-run IT units often cannot elicit promises of lower IT operations costs
from outsourcers.'

The potential for outsourcing to increase strategic focus has received heightened attention as
firms have emphasized their core competencies (Hamel and Prahalad 1996; Quinn 1999). If IT
and business process outsourcing enables greater focus on strategic priorities, outsourcing may
become increasingly important to building more agile firms capable of competing in the global
economy (Quinn and Hilmer 1994; Venkatraman and Henderson 1998). IT outsourcing vendors
develop a core competence in IT management and can build and leverage best practices because,
unlike the client firm, IT management is the vendor’s core business (Levina and Ross 2003). By
delivering their core competence to clients, vendors free client firms to focus management
attention on their unique core business.

Outsourcing may allow firms access to state of the art technologies and technical skills that
would otherwise be unavailable (Lacity and Willcocks 1998). Firms have tended to tap vendors
for unique skills as they implemented packaged software (Brown and Vessey 2003) or developed
new capabilities, such as e-business (Ross and Levina 2001). The desire to introduce strategic
capabilities dependent upon new technologies encourages firms to partner with vendors
specializing in relevant technologies (Bass, Ives and Piccoli 2003).

Client firms’ need to increase the return on IT investments generates enthusiasm for replacing
fixed IT costs with costs that vary according to IT usage. Outsourcing arrangements that transfer
computing assets to a vendor can convert fixed amortization and operating expenses to variable
usage charges. On the application side, outsourcing can reduce the commitment to fixed-cost,
full-time human resource expenses through contracts that provide development skills on an as-
needed basis.

Researchers have proposed that firms need the benefits of outsourcing—particularly strategic
focus and variable capacity—to build strategic agility (Sambamurthy, Bharadwaj and Grover
2003; Hagel 2002). Outsourcing, however, introduces risks as well as benefits. In the next
section we summarize the literature on outsourcing risks.

Outsourcing Risks

When firms transfer an internal capability to an outside party, they lose some control over that
capability (Henderson 1990). Concerns about loss of control or foregone strategic capabilities
have countered the enthusiasm for outsourcing. The risks of IT outsourcing highlight the need to
both outsource the right things and to outsource them the right way (Venkatraman 1997). Prior
literature has highlighted four major types of risks:

= Relationship risks: Regardless of the length of an outsourcing contract, both clients and
vendors know that the client’s market will change and new technologies will create new
opportunities. These constant changes lead to new expectations, new costs, and eventually,
new metrics for service. A contract cannot fully specify these changes or define
requirements for vendor adaptation. Thus, clients and vendors sign contracts that do not

! Four of our case sites had sought bids from vendors to outsource their data centers but found the vendors could not reduce unit costs.
Consequently, none chose to outsource IT infrastructure services on a large scale.



necessarily meet their future needs. The relationship risk encompasses the uncertainty
about the viability of the contractual arrangements long-term.

= Transition risks: The process of moving from internal provisioning to outsourcing may
involve moving applications to a new environment, or linking outsourced and internal
applications, or transitioning technical staff to a vendor. These technology challenges can
take time and consume limited resources. The technology challenges of the transition,
however, usually pale in comparison to organizational change challenges. The vendor will
almost certainly change one or more IT processes. These process changes invariably prove
disruptive (Earl 1996); employees may, purposely or through insufficient understanding,
undermine potential benefits by failing to adapt to new processes, culture, technology or
employee arrangements.

= Strategic risks: For the most part, firms want to outsource non-strategic capabilities while
retaining strategic capabilities (Venkatraman 1997). While few clients would intentionally
outsource strategic IT activities, they can mistake what is really strategic. Because business
processes are so tightly linked with IT, firms can struggle to define bundles that are clearly
non-strategic. In addition, capabilities that are non-strategic today may become strategic
again tomorrow (Christensen, Verlinden and Westerman 2002). Outsourcing a capability
inevitably depletes the knowledge associated with that capability. This can reduce strategic
agility if a firm is unable to assemble all of the knowledge required to respond to
competitive changes or new business opportunities.

= Vendor / technical risk: Clients bear the risk of a supplier going out of business, or not
being able to deliver on promised service levels (Earl 1996). A related risk is the difficulty
a vendor may have in managing subcontracted capabilities. Vendor risk can increase if the
vendor is small, new or dependent on future scale to make its business model work. For
example, many ASPs failed because they could not attract enough customers to provide
service profitably (Pring 2001). Particularly with new technologies, vendors sell
capabilities that have not yet been developed. Both client and vendor will find it difficult to
predict technical and organizational challenges when assessing the potential of a new
technology.

The benefits associated with outsourcing have created a large and growing market for IT
outsourcing services. By 2000, outsourcing represented 30% of total IT budgets (Lacity and
Willcocks 2001). Nonetheless, the risks associated with IT outsourcing are formidable. In the
next section we review 11 firms’ approaches to managing IT outsourcing risks.

Approaches to Outsourcing

The 11 firms in our study outsourced different services in different ways. Table 1 lists the firms
by industry, noting key services outsourced and the approaches they are taking to outsourcing, as
well as the benefits they report and the internal capabilities they believe have facilitated those
benefits. In most cases, firms that engaged in large-scale outsourcing arrangements also had
some smaller outsourcing arrangements, but we focused on the management of the firms’ most
significant vendor relationships. Although some of these firms reported an initial struggle before
benefits became apparent, all 11 are now demonstrating benefits. Our focus was on the
management practices and organizational characteristics that made the benefits possible.



The research sites were outsourcing infrastructure and data center operations, as well as
application development and maintenance. None had adopted significant business process
outsourcing. We divided their outsourcing approaches into two broad categories: (1) large-scale,
exclusive outsourcing relationships or (2) selective outsourcing of specific tasks. A firm’s
approach to outsourcing has an impact on its relationship, transition, strategic and technology
risks. We describe here how the firms addressed the risks associated with their outsourcing

approach.
Table 1: Description of IT Outsourcing for 11 Firms
Firm Services Approach | Reported Benefits Architectural Initiatives Key Management Practices
Outsourced
Manl Infra, Large-scale | * Security, reliability, * Defined infrastructure service * Regularly renegotiated in-house and vendor
AppMaint partnership focused management components; responsibilities;
attention; + Standardized technology environment + Competitive bids for new services;
* Speed to market + SLAs monitored price and service;
Man2 Infra Two + Strategic focus; * Prior to outsourcing cut IT costs 45% + Account managers key to daily negotiation
Large-scale | * Speed to market through standardization and and trust building;
partnerships consolidation + Competitive bids for new services;
+ SLAs monitored cost and quality
FinServl | AppMaint, Large-scale | + Project discipline; * Prior to outsourcing put in standardized | * Clarified internal core competencies;
AppDev partnership | ¢ Cost benefits project methodology + Account managers ensured mutual benefit;
* Metrics for monitoring offshore work
FinServ2 | Infra Two + Cost benefits; + Worked with vendor to establish + Vendor included in governance;
Large-scale | * Project and process standardized technology environment + Took equity position in vendor;
partnerships discipline + Created metrics to monitor service levels
FinServ3 | AppDev Large-scale | ¢ Variable work force + Standardized project methodology; + Varied off-shore vendor resources;
partnership capacity, + Structured program management; + Vendor provided up to 25% of total people;
+ Cost benefits + Established enterprise architecture + Designed exit strategies
Transl Infra Large-scale | ¢ Capacity on demand; + Worked with vendor to create + Key vendor and client managers managed
partnership + Strategic focus for standardized variable capacity relationship on daily basis;
investment; infrastructure at start up + Ongoing service monitored through metrics
+ Speed to market
Man3 Selected infra | Selective + Cost and quality + Worked with vendors to define + Established and monitored service level
benefits standardized infrastructure components agreements
Man4 AppDev Selective + New technology; + Standardized technology environment + Worked with vendor to acquire knowledge;
+ Strategic applications + Used vendor products
Trans2 Selected infra | Selective + Cost and quality + Developed services catalog specifying + Outsourcing decision based on benchmarks;
benefits components * Regularly reviewed
Trans3 AppDey; Selective + New technology, * Mature enterprise architecture; + Worked with vendors to develop strategic
R&D + Strategic applications |  Standardized technology environment; applications of vendor product;
+ Disciplined project methodology + Vendor can sell product in future
Trans4 AppDey; Selective + Strategic applications; | ¢ Mature enterprise architecture; + Specifies requirements and standard APIs;
R&D + New technology + Standardized APIs for connecting with * May take equity position in vendor;
vendor products * Designed exit strategies

Large-Scale, Exclusive Outsourcing Arrangements

Large-scale, exclusive outsourcing agreements received much
outsourcing research (Lacity and Hirschheim 1993; Loh and Venkatraman 1992). The risk that
multi-million dollar deals can go sour serves as a deterrent for many firms. However, firms

of the attention in early



continue to consummate large outsourcing agreements with a small set of strategic partners,
especially for infrastructure services. In addition, firms in our study engaged in large-scale
partnerships for application maintenance and development (see Table 1).

Four firms in our study outsourced IT infrastructure in large-scale, exclusive outsourcing deals.
At Man2 and FinServ2, senior management initiated IT outsourcing as a result of frustration with
the high cost and low value of IT. Senior management at Manl turned to outsourcing vendors to
manage [T so that the firm could focus on its manufacturing competencies. Trans1 was a start-up
who engaged a vendor to provide capacity on demand so that the firm would not need to invest
in excess capacity during a period of uncertain growth. Regardless of their reasons for
outsourcing, these four firms have developed clarity around vendor and client responsibilities
which has facilitated increased strategic focus. The CIO at Tranl noted that having a vendor
provide infrastructure services meant that the firm could focus investment dollars in the firm’s
core travel business rather than in acquiring technology. CIOs at both manufacturing firms noted
that outsourcing relieved them of responsibility for operational excellence in IT. They are instead
developing IT staff focused on applying IT to business needs. The two manufacturing firms also
credit outsourcing with reducing time to market because of the strong technology base and skill
set in place in the firm.

Three firms outsourced application development and maintenance in large-scale, exclusive
outsourcing arrangements. FinServ3 made off-shore arrangements with a firm in India. FinServ1
outsourced development and maintenance to a US firm and subsequently worked with the
partner to move some of its work to India. The third firm, Manl, outsourced application
maintenance to a US firm. Application development outsourcing provided these firms with
variable capacity, allowing resource requirements to fluctuate with the project load. Off-shore
outsourcing of development provided lower costs through wage rate reductions. Off-shore
outsourcing also provided increased project management discipline as the vendor firm brought
CMM-level five practices® to the development environment. Maintenance outsourcing, in
contrast, had enabled increased management focus on new and strategic business processes and
their related applications.

Firms engaged in large-scale outsourcing arrangements addressed relationship risks through
both contractual and informal relationship management techniques. Contractual techniques
included establishing detailed metrics and tying those metrics to incentive systems. The metrics
evolved as the business changed. Both sides came to recognize that after a couple years it
became difficult to identify cost savings because of changes in the clients’ computing needs.
This placed increased emphasis on informal relationship management. In these large-scale
outsourcing arrangements, both the client and vendor assigned account leaders who worked to
establish trust between the two parties. FinServ2 included its vendors in key governance bodies.
In addition, FinServ2 enhanced the vendor’s commitment to the outsourcing deal by taking an
equity position in the vendor—a practice that has been replicated elsewhere (Lacity, Feeny and
Willcocks 2003).

2 CMM refers to the Capability Maturity Model, a five-level model for judging the maturity of an organization’s software processes, developed
by the Software Engineering Institute (see http://www.sei.cmu.edu/).



Firms engaged in large-scale outsourcing arrangements addressed transition risk by establishing
a standardized, disciplined environment for outsourcing. By standardizing IT environments prior
to, or concurrently with, outsourcing, the firms could more easily adapt to their vendors’
standardized services and disciplined processes. Management at FinServl believed that the
firm’s already disciplined project methodology would help generate value from application
development and maintenance outsourcing. Management in this firm and others quickly learned
that outsourcing escalated the demands for project discipline and standardized methodology.
This firm, like several others, phased in its relationship to allow time for employees to become
acclimated to a changing culture and for management to learn how to make the relationship
work.

Firms engaged in large-scale outsourcing arrangements addressed strategic risk by clarifying
core competencies prior to outsourcing. At least three of the four firms viewed outsourcing as
reducing strategic risk by enhancing management focus. They had partnered with IT experts to
do much of their IT work so that they could focus on the strategic capabilities of the firm. The IT
experts brought technology standardization and disciplined project methodologies to their
clients. Indeed, all the firms valued learning from their vendors about standard technology
components and project methodology. But they also noted that, while vendors were learning
about their business, vendors could never know their business as well as their own people. Thus,
the firms needed to retain—or develop—a competency in applying technology to meet strategic
goals. Two manufacturing firms both felt they had initially outsourced too much capability. For
example, at Man2 management had nearly eliminated its telecommunications staff, but during
global change efforts, management decided that effectively applying telecommunications
globally required more telecommunications expertise. The firm then increased staff from two to
eighteen persons.

Firms engaged in large-scale outsourcing arrangements addressed techmnology risk through
thorough due diligence prior to selecting a vendor. All of the large-scale relationships were with
large established vendors who were unlikely to go out of business in the foreseeable future. To
reduce the risk of subsequent vendor under-performance, Manl set up periodic reviews in which
management could rethink the allocation of responsibilities between vendor and client. The most
recent review resulted in 15% of tasks shifting between the vendor and client. Several other firms
had noted in their contracts that new outsourcing deals could be opened to competitive bids—and
they exercised that right.

In summary, firms in this study managing outsourcing risks in a large-scale, exclusive
arrangement were engaging in best practices as defined by existing literature. They carefully
crafted contracts and built strong, trusting relationships (Sabherwal 1999; Kern and Willcocks
2001). They defined their infrastructure requirements as standard IT services, developed metrics
to monitor their quality and tied incentives to performance outcomes (Lacity 2002). Outsourcing
heightened the need for defining and measuring IT services, and led to increasingly standardized
and disciplined computing environments. The firm with the most painful transition, FinServ2,
was the firm that entered into its outsourcing arrangements with the least standardized
technology environment.



Selective Qutsourcing Arrangements

Researchers have proposed selective outsourcing as a risk mitigation strategy (Hagel 2002;
Lacity and Willcocks 1998; Currie 1998). The selective approach to outsourcing specifically
allocates individual tasks to the most appropriate vendor. This approach is a natural extension to
in-house capabilities for firms that consider IT a core competency. Firms in our research sample
used selective outsourcing for both infrastructure and application outsourcing (see Table 1).

Man3 and Trans2 used a selective approach to outsourcing infrastructure services, such as
desktop maintenance, individual telecommunications services and web server operations. Both
firms relied on industry standard service definitions and cost benchmarks. Both firms reported
cost and quality benefits as a result of careful benchmarking and monitoring of vendor offerings.
In the process they relieved management attention from what they perceived to be commodity
services. Nonetheless, they noted that effective outsourcing demanded careful monitoring of
service quality metrics. If service levels deteriorated or costs were deemed too high, they would
attempt to work with the vendor to renegotiate the arrangement, but both firms were comfortable
bringing a service back in-house or choosing a new vendor.

Three firms used selective outsourcing arrangements for application development. These firms
partnered with vendors who had specialized expertise on a particular emerging technology. In
effect, they had outsourced some technology R&D. The relationships offered access to unique
technical skills and covered the period of a project. Selective outsourcing allowed them to
experiment with new technologies without having to wait for staff to learn the technologies. In
all cases the outsourcing led to new strategic business applications.

Sites engaged in selective outsourcing, whether for infrastructure services or application
development, addressed relationship risk by limiting contracts to tasks that could be clearly
specified and measured. The application development arrangements were of limited duration
with specific outcomes. The infrastructure outsourcing arrangements were specific tasks with
ongoing monitoring of metrics. Thus, managing changes that could not be specified in advance
was rarely an issue. These arrangements managed change by negotiating a new contract for each
new need—often with a new vendor.

Sites engaged in selective outsourcing addressed transition risk by specifically bounding the task
to be achieved. Client firms defined their challenge as defining and maintaining the technology
and business environment that would allow them to “plug in” the outsourced service. For
example, both of the firms outsourcing infrastructure services had developed complete catalogs
of the cost and quality metrics associated with each of their infrastructure services. They had also
developed highly standardized technology environments and they chose vendors capable of, and
willing to comply with, their standards. Similarly, firms outsourcing application development
limited the responsibility of vendors to fulfilling application specifications that met the
architectural requirements of the firm. Thus, these outsourcing arrangements involved minimal
transition.

Sites engaged in selective outsourcing addressed strategic risk by retaining business skills and
selectively outsourcing technical skills. The firms in the study were not concerned that their
outsourcing arrangements risked competitive capabilities, because although they had outsourced
requirements for technical expertise, they had retained knowledge of how to apply the



technology. In both application and infrastructure outsourcing, management assumed that if they
eventually wanted to reclaim the technical skills they had outsourced, they would be able to
acquire them from the marketplace. The more important capability—one not easily acquired
from the marketplace—was in knowing how to manage the technology, apply the technical skills
and use the technology to enhance business value (Mata, Fuerst and Barney 1995). Firms
engaged in selective application outsourcing viewed their arrangements as enhancing the
strategic use of IT. Because their vendors were developing products and knowledge that would
have value in the market, they used contract conditions and first-mover advantages to benefit
strategically from their efforts.

Sites engaged in selective outsourcing arrangements addressed fechnology risk by reducing
reliance on any one vendor, making client firms less vulnerable if a vendor failed to perform or
went out of business. To further manage the risk, two of the firms that outsourced strategic
application development noted that they specified “exit strategies” within their firms before
entering any vendor agreement. The exit strategies assessed the firm’s vulnerability if the vendor
could not deliver or went out of business. The strategies also provided for periodic reviews so
that the firm would recognize warning signals that the vendor was in trouble. The sample firms
did experience failures on the part of vendors—Tran3 found that a vendor was unable to deliver
on its promises and FinServ3 was facing the potential that a vendor would go out of business.
Tightly defined vendor responsibilities and a standardized technology environment limited the
impact of the failure to very specific IT and business capabilities.

In summary, selective outsourcing spreads risk over multiple vendors. We found that most of the
firms engaging in selective outsourcing had already developed a capability to define IT services
and related metrics in order to provide clear specifications in their outsourcing deals. The one
firm that had simultaneously defined IT service components while outsourcing those components
(Man3) had some initial setbacks—in particular, unmet expectations in vendor service delivery.
But through experience this firm too learned to cleanly separate the task to be outsourced from
other IT services. Successful selective outsourcing ultimately involved defining standardized
architectural components to provide a foundation for the “plug and play” of applications and
infrastructure services. It also required firms to build capability to seamlessly integrate services
from multiple vendors.

IT Architecture as a Prerequisite to IT Outsourcing

Table 2 summarizes how firms engaged in large-scale and selective outsourcing arrangements
managed their risks. The two approaches highlight the importance of defining and managing
outsourcing relationships. Research indicates, however, that vendor and client capabilities are
also important in determining outsourcing success (Goles 2001). Among the client capabilities,
the client’s ability to define and manage IT architecture (Feeny and Willcocks 1998) emerged as
a particularly important capability for firms in our study.



Table 2: Risk Reduction Practices of the Two Approaches to Outsourcing

Large-Scale Partnership Selective
Relationship Formal: = Limiting outsourcing to tasks that are clearly specified and
= Defining clear metrics measurable.
= Tying metrics to incentives = Infra: specific SLAs and continuous monitoring,
= Involving vendors in IT governance processes = AppDev and Maint: limited duration and specific
Informal: deliverables.
= Assigning account managers as single point of contact = Regularly benchmarking internal (and current vendor) cost
for client and vendor and quality versus the market.
= Client taking equity position in vendor = Achieving evolution through new contracts, not by
= Vendor and client interacting constantly and jointly modifying existing contracts.

working through issues

Transition = Standardized services = Highly standardized technology environments

= Disciplined processes = Well-defined interfaces between components

= Vendors required to follow the firm’s processes and
standards

Strategic = Prior understanding of core and non-core services = Prior understanding of core and non-core services.
= Increasingly building capability to apply IT solutions to = Outsourcing technical skills but retaining business skills
business needs = Growing capability to apply IT strategically and recognize

strategic opportunities
= Designing protection into contract as to how vendor
partner can market co-developed applications

Technical/ = Undertaking Due diligence = Reducing reliance on any single vendor
Vendor = Using large vendors as partners to enhance likelihood of | = Specifying exit strategy if vendor goes out of business
vendor survival = Specifying standard interfaces to facilitate switching

= Building into contract an option for competitive bids

Architecture defines the standardization and integration requirements of a firm’s operating model
(Ross 2003). In this paper, we refer to IT Architecture as clarity and organizational consensus
around technology, data and process standards. As companies mature in their architectures, they
come to conceptualize their technologies and business processes in terms of well-defined
components. A firm’s enterprise architecture, by capturing the standardization and integration
requirements of the business, provides a roadmap for introducing technology, data and process
standardization to maximize business benefits (Weill and Ross 2004). Outsourcing vendors
introduce standardized IT services and processes to manage cost and enhance the quality of their
offerings. Firms unaccustomed to standardization, however, experience resistance to vendor
initiatives, thereby undermining potential benefits (Lacity and Willcocks 2001).

Many firms do not have standardized technologies and processes. Traditional IT management
practices have focused on maximizing the benefits of individual applications. Until recently, IT
management practices rarely mandated standardized technology environments. Individual
functions and business units designed and implemented unique systems on customized
technology platforms to support their unique business processes. In many cases, these functions
and business units also implemented their own data with unique data definitions. Over time the
multiple technology platforms, business processes and data definitions became expensive to
maintain. These enterprise architectures—consisting of silos of business applications, data and
platforms—proved a constraint to enterprise-level strategies. Some firms attempted to conquer
the limitations of their existing architectures through massive global implementations of
enterprise systems such as enterprise resource planning systems or customer relationship
management systems. These “quick fixes” largely failed because moving from an environment
of silo solutions to more standardized technologies, processes and data requires organizational
learning (Robey, Ross and Boudreau 2002). And organizational learning about enterprise
architecture takes time (Ross 2003).
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IT outsourcing has served as another “quick fix” attempt to solve problems that resulted from
years of isolated, non-strategic IT decision making (Ross and Weill 2002). Like the enterprise
systems approach, massive outsourcing often failed. But many firms that initially struggled with
their outsourcing arrangements eventually learned how to make them work (Lacity 2002). This
learning invariably involved adjusting to more standardized environments.

Well-designed enterprise architectures deliver significant benefits to a firm. Initially, the most
apparent benefit is lower IT cost due to technology standardization, which reduces variation in
skill requirements, simplifies trouble shooting, enhances inter-operability and reduces time to
market. By imposing technology standardization, IT architecture leads to reuse of technology
and expertise. More mature architectures provide greater data and process standardization and
start to segment standardized technology, data and processes into reusable components. Firms
that have learned how to conceptualize their business in terms of process or service components
can benefit from outsourcing those components that offer no unique or competitive capabilities.
In addition, firms that conceptualize processes and services as components can preserve
management resources by establishing standardized metrics to monitor component effectiveness.

Prior research indicates, however, that few firms have defined enterprise architectures clarifying
key process, application and infrastructure components (Ross 2003). Most firms are limited by
legacies of application silos and multiple technology platforms—all of which require unique and
individual attention. New outsourcing models offer opportunities to outsource not only IT
components but also business process components, but most firms’ architectures do not position
them to take advantage of these capabilities.

Utility Computing: The New Risk-Benefit Profile

Utility computing proposes to allow clients to buy computing capacity like they do electricity—
just by plugging in. Clients pay a variable cost for the actual capacity they demand, rather than
paying a fixed cost for a level of computing capacity they only use during peak loads. They can
get the capacity they need whenever they need it, without expending resources and effort to
regularly monitor and upgrade capacity. However, the vision for utility computing goes beyond
traditional outsourcing of IT services. Vendors are promising to offer applications and business
processes, including computing, applications and expert staff, in an on-demand format, just as
many firms now buy call center and payroll processes.

New benefits of utility computing

Utility computing relies on several important technical capabilities to deliver these promised
services. First, grid computing enables a network of processors to provide shared processing
capacity, which can extend computing capacity by seamlessly accessing unused capacity
elsewhere. Second, autonomic computing technology enables a network to be self-healing, and
thus provides higher reliability across a system than is currently available. Third, web services
provide technical standards that will facilitate integration across systems. In combining these
three capabilities in a one-to-many business model, vendors expect to offer on-demand
computing capacity and a wide range of plug and play technology and process components.

While utility computing can be used internally by firms with high IT management capabilities,

we expect that, for most firms, much of the impact of utility computing will be on the extent and
nature of outsourcing. These benefits of utility computing enhance current benefits of IT and
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business process outsourcing: lower cost, variable capacity and increased strategic focus. On-
demand capacity may allow firms of all sizes to invest less in computing capacity. Firms can
share their requirements—and their costs—for processing power. Advances in autonomic
computing may reduce the number of people needed to monitor operations, thus reducing labor
costs. In addition, the availability of high-quality standardized technology and process
components should enhance management’s ability to focus on strategic competencies (Quinn
1999; Venkatraman and Henderson 1998).

Shifting risks in the world of utility computing

To capitalize on the potential benefits of utility computing, client firms will rely more heavily on
the technical—and perhaps business process—capabilities of vendors. This reliance will reshape
the risks associated with outsourcing. Existing relationship risks may be mitigated by more
clearly defined service offerings and unit prices. However, the increased number of service
offerings—and potentially the number of vendors providing those services—may create a
complex outsourcing landscape. Vendor partnerships consume significant management attention.
Thus, firms are limited in the number of strategic partnerships they can manage (Cross 1995).
To plug and play the many services that utility computing may offer, firms may need to fashion
many of their vendor relationships like transactions through well-developed standards with
standard processes for monitoring performance.

Hong Kong-based Li & Fung provides an extreme example of how firms can strategically
integrate a wide range of standard processes and process components (Magretta 1998). Li &
Fung manages a network of over 7500 manufacturers to meet the customized needs of retail
clothing stores. The firm’s unique capability is to standardize and modularize the process for
manufacturing and shipping individual clothing orders. Li & Fung relies on a set of standardized
metrics to monitor cost and quality to ensure that each vendor is performing effectively. Regular
plant inspections provide additional assurance that vendors are meeting standards as well as an
opportunity for sharing best practices. Li & Fung is able to manage large numbers of vendors
because the firm has standardized the interface with its suppliers and standardized the metrics for
assessing the relationship. This capability of standardizing process components, interfaces and
metrics will help firms manage the relationship risks associated with utility computing.

In order to deliver utility-based services at low cost, vendors must implement one-to-many
computing models. Web services, in particular, are easy enough to use (though still challenging
to develop) that utility computing might be presumed to minimize transition risk. However, the
utility computing model introduces new services that involve adopting increasingly standardized
business process components. Thus, the #ransition risk associated with utility computing refers
to the difficulty of adopting standardized business processes. Client firms’ difficulty in adopting
standardized technology environments (Pring 2001; Ross 2003) suggests that adopting
standardized processes will not be an easy transition. The experience with ERP showed how
difficult it can be for firms to standardize even their most commoditized processes (Davenport
1998; Ross and Vitale 2000). Firms will gradually learn how to adopt and integrate standardized
technology, data and processes to counter transition risks.

Utility computing will likely lead to increased industry-wide process offerings (Currie and

Seltsikas 2001), which will change the nature of strategic risk, as firms attempt to identify what
makes them unique. If firms “give away” core competencies, they risk losing competitiveness.
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But not outsourcing enough may be a greater risk than outsourcing too much. A firm that
develops a plug and play capability will be able to reclaim outsourced services by discontinuing
a vendor relationship and building the capability internally. More importantly, the firm that
outsources processes that have no potential for competitive advantage has more opportunities to
identify and develop strategic opportunities. Retaining non-core capabilities, on the other hand,
is risky because a firm can waste valuable resources. Worse, an arsenal of non-core capabilities
can be difficult to unlearn. Unlearning capabilities is often more challenging than learning new
capabilities (Robey, Ross and Boudreau 2002).

While utility computing is new, technology risks will be heightened. Grid and autonomic
computing are largely untested and failures will almost certainly disrupt work flows. In addition,
clients will bear the risk of vendor failure if the vendor cannot acquire enough customers and
profitably reach scale. However, the growing number of vendors—and thus reduced reliance on
a single vendor—should offset some technology risk. The presence of large, established vendors
in the utility outsourcing space may increase confidence in the viability of the utility computing
model. Firms may counter technology risks by outsourcing key infrastructure components—
those most demanding of reliability and security—to established vendors. At the same time,
outsourcing business processes and higher level infrastructure services may allow them to spread
the technology risk of their business process outsourcing. In any case, developing standard
interfaces using web services will likely be important to managing technology risk by
minimizing the difficulty of changing vendors.

The shifting risks of utility computing will heighten the importance of IT architecture as a base
for building outsourcing competency. A solid architecture will help firms establish the bounds of
individual processes, create a technology and process foundation for plug and play processes,
and set up monitoring processes that enable firms to leverage the offerings of multiple vendors.
Firms have proved slow to evolve their architectures (Ross 2003), so they may not be able to
quickly seize the opportunities presented by utility computing.

Prior research on IT outsourcing suggests that relationship management and contract
development are key to outsourcing success (Levina and Ross 2003). These competencies will
certainly continue to be important in utility computing arrangements. The evidence suggests,
however, that those capabilities will not be enough to ensure successful outsourcing. An IT
architecture that specifies technology standards and designs technology and business process
components will be critical for identifying what can be outsourced and how the outsourced
services can be integrated back into the whole.

Conclusion

Examination of our data and the outsourcing literature suggests that utility computing will shift
firms’ objectives for outsourcing from a cost emphasis to a strategic agility emphasis. New
technology capabilities will introduce some valuable opportunities to cut costs, but firms are
more likely to pursue outsourcing because it better positions them to seize strategic business
opportunities. Utility computing facilitates strategic agility by making available computing
services and business process components on a as-needed basis.

We anticipate that utility computing, when combined with the already significant momentum
around outsourcing, will lead to significantly more outsourcing. The technologies make it
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possible for large numbers of services to be purchased rather than performed internally. Thus,
firms will be able to do more with less. Outsourcing in a utility environment will enable firms to
devote less attention to mundane commodity-oriented IT tasks and industry standard business
processes. Instead, firms will be able to allocate their most strategic resources to their most
strategic opportunities.

Not all firms will benefit equally from utility computing. First, firms perceive different demands
for strategic agility—the need being most acute in fast-changing industries such as financial
services, retail and media. Second, achieving the benefits of any kind of outsourcing—and
particularly outsourcing based on a utility model-—demands that firms effectively manage
outsourcing risks. Our research highlights first, the importance of managing the vendor through
either (a) relationship management focused on developing and maintaining a strategic
partnership or (b) well-managed service definitions and metrics. Second, our research indicates
that no matter how a firm manages its vendors, a firm’s IT architecture will be instrumental in
the firm’s readiness for the “plug and play” offerings that utility computing models are likely to
make available. Firms that develop increasingly powerful architectures and map out the approach
they want to take in working with vendors should find significant benefits as utility computing
models become state of the art.

Developing an enterprise architecture for outsourcing

Preparing for utility computing requires building an architecture that helps the firm define its
operations in terms of technology and process components. To position themselves for that
future, firms need to design architectures that increasingly clarify what should and should not be
standardized in their firms. At an enterprise level this involves defining what technologies will
be shared across all business units and what business processes can be replicated globally. This
process also involves determining when the firm should apply industry standards and when it
should pursue a unique competency.

As firms gradually implement components to capture standardized technologies and processes,
they build a strong base for plugging in components that capture their unique, strategic
processes. A firm that has an IT architecture built around a “plug and play” concept can easily
combine internal and outsourced capabilities. The plug and play concept is central to utility
computing because the components offered in a utility computing model are valuable only if a
firm can easily add (and later discard) one component without affecting other components.

A firm that has not defined its technology services in terms of firm-wide and industry standards
and established metrics around those services has limited its opportunities for benefiting from
any kind of outsourcing and especially utility computing. A firm can address this limitation in
three ways. First, it can aggressively pursue a strong IT architecture before attempting to
outsource IT. This approach will enable the firm to be more effective in defining and executing
an outsourcing strategy. But, implementing technology standards and metrics can take a
considerable amount of time, and many firms have not yet been able to develop the internal will
to do so (Ross 2003). Meanwhile, cost pressures and new technologies are driving more firms
toward outsourcing in the near term. Thus, waiting to outsource until after the firm has
developed competence in defining architecture standards is not always viable.
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As a result, firms may pursue a second option, which is to enter a strategic partnership
arrangement in which the vendor helps the firm develop its architecture incrementally. FinServ2
took this approach. Initially, the relationship was rocky, but as the value of clear service
definitions became more apparent, the firm became increasingly able to identify a set of well-
specified service components with well-defined performance metrics. By starting to define
standard infrastructure service components, FinServ2 was able to improve its relationship with
its vendor and generate greater benefits from its outsourcing arrangements.

A third option is a hybrid. The firm can incrementally outsource pieces of its IT portfolio,
starting with the most clearly defined components and incrementally adding services as it gains
better understanding of how to bound its services. The hybrid option enables the client firm to
develop trust with its vendor partner, learn to define architecture and gradually take on more
challenging opportunities. FinServ1 used this approach with its vendor, initially outsourcing only
a small part of its application development. Then, as client and vendor became comfortable with
one another, and FinServl gained experience with standardized project methodologies and
increasingly standardized application components, FinServl was able to garner greater benefits
from the outsourcing relationship.

The architecture does not relieve the need to develop effective partnerships for large-scale
outsourcing and effective service definition and metrics for selective sourcing. However, the
architecture can provide a basis of understanding for growing a partnership or defining IT
services. Whether a vendor partner helps to define the architecture or merely learns how to live
with it, client firms should recognize architecture as a potentially powerful tool for clarifying
expectations.

Outsourcing Models in a Utility Environment

A key strategic decision in defining a firm’s architecture is deciding on the granularity of components.
As we described earlier, selective outsourcers tend to buy relatively granular components and use
internal capabilities to wire them into unique combinations that provide strategic value. But, they run the
risk of defining services too narrowly. This requires them to manage larger numbers of components,
which can be unnecessarily time-consuming and expensive. In contrast, firms pursuing large-scale
partnerships tend to buy much larger components of service, relying on their partners to integrate
granular components into a cohesive service. This runs the risk that the firm may define services too
broadly, and then will have difficulty extracting unique components from commodity services.

Firms are learning how to make these granularity decisions in their current outsourcing
arrangements. For example, the firms pursuing large-scale exclusive relationships were
continuously clarifying service offerings and their metrics for assessing vendor performance. Firms
like Manl, Man2 and FinServl noted that they reviewed vendor responsibilities on an ongoing
basis, sometimes reallocating individual responsibilities between the vendor and in-house staff. In
contrast, firms doing selective sourcing were developing service catalogs, benchmarking against
industry standards and defining standardized processes for monitoring vendor performance. We
expect that learning from current outsourcing efforts will be important to generating increased
value from outsourcing as utility computing capabilities become widespread.

We anticipate that both large-scale partnerships and selective outsourcing will prove viable in a
utility computing environment. Firms for whom IT is not embedded in strategic products and
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services will find significant benefits in large-scale partnerships. These partnerships will relieve
them of the search, management and integration capabilities required to deal with multiple
vendors. The CIO of Manl noted that when a software vendor contacts him about a possible sale,
he is delighted to be able to respond that his strategic partner is the point of contact on those
decisions. By outsourcing a large bundle of integrated services to a single partner, this CIO and
many others can focus on what the firm believes to be its core competencies—usually not IT
operations. Large-scale partnerships are also likely for firms (or parts of firms) that are small,
and thus cannot generate the kinds of economies internally that vendors can provide externally.
Firms engaged in large-scale partnerships will almost certainly also do some selective
outsourcing as well, but plug and play in these firms will largely refer to plugging into a
technology environment managed by a strategic partner.

Firms with well-defined enterprise architectures, a history of IT operational excellence, and a
focus on IT as a core competence may continue to pursue selective outsourcing in the world of
utility computing. The growing array of externally provided services suggests these firms will
increasingly integrate components from outside the firm into their internal operations. By buying
services from the best source, and integrating them in unique ways, these firms will attempt to
generate competitive advantage through distinctive IT operations. Tranl and Trav4 currently use
this model, providing the most strategically effective mix of standard and customized IT services
for the business. These firms outsource services only when a vendor offers a cost or quality
advantage. Firms choosing to outsource selectively will need to develop solutions superior to
industry standard solutions and then become adept at defining standardized interfaces. Selective
sourcing averts the time-consuming demands of managing a strategic partnership. However,
selective outsourcing demands that firms develop standard approaches to monitoring processes
so that the selection, management and integration of multiple vendors does not consume
inordinate amounts of management time. Otherwise, firms that outsource a larger bundle of their
infrastructure services will have a competitive edge in management focus.

Finally, the increasing standardization of technology and process in the utility computing model
does not mean that firms will have no source of competitive advantage through IT. Rather, the
increasing availability of standardized IT components will make the effective use of industry
standard components a prerequisite for long-term survival. Whether a firm selectively sources or
uses a partnership, integrating standard components effectively and building unique capabilities
on those standards can facilitate strategic agility and become a significant source of competitive
advantage.

16



References

Ang, S. and Straub, D. “Production and Transaction Economies and IS Outsourcing: A Study of the U.S.
Banking Industry,” MIS Quarterly, Vol. 22, No. 4 (December 1998), 535-552.

Bass, B., Ives, B. and Piccoli, G. “Custom Made Apparel at Lands End,” MISQ Executive (forthcoming).

Brown, C. and Vessey, . “Managing the Next Wave of Enterprise Systems: Leveraging Lessons from
ERP,” MISQ Executive, Vol. 2, No. 1 (March 2003).

Carmel, E. and Agarwal, R. “The Maturation of Offshore Sourcing of Information Technology Work,”
MISQ Executive, Vol. 1, No. 2 (June 2002).

Christensen, C., Verlinden, M. and Westerman, G. “Disruption, Disintegration and the Dissipation of
Differentiability,” Industrial and Corporate Change, Vol. 11, No. 5 (November 2002), 955-993.

Cross, J. “IT Outsourcing: British Petroleum's Competitive Approach,” Harvard Business Review, Vol. 73,
No. 3 (May-June 1995), 94-104.

Currie, W.L. “Using multiple suppliers to mitigate the risk of IT outsourcing at ICI and Wessex Water,”
Journal of Information Technology, Vol. 13, No. 3 (September 1998), 169—180.

Currie, W.L. and Seltsikas, P. “Exploring the supply-side of IT outsourcing: evaluating the emerging role
of application service providers,” European Journal of Information Systems, 10 (2001), 123-134.

Davenport, T. “Putting the Enterprise into the Enterprise System,” Harvard Business Review, Vol. 76, No.
4 (July—August 1998), 121-131.

Earl, M.J. “The Risks of IT Outsourcing,” Sloan Management Review, Vol. 37, No. 3 (1996), 26-32.

Feeny, D.F. and Willcocks, L.P. “Core IS Capabilities for Exploiting Information Technology,” Sloan
Management Review, Vol. 39, No. 3 (Spring 1998), 9-22.

“Global IT Outsourcing Study,” (http://www.diamondcluster.com/Go/OutsourcingStudy/GloballT-
OutsourcingStudy.pdf) DiamondCluster International, Chicago, IL (November 2002).

Goles, T. “The Impact of Client-Vendor Relationship on Outsourcing Success,” Working paper, University
of Houston, Houston, TX (2001).

Hagel, J. Out of the Box: Strategies for Achieving Profits Today and Growth Tomorrow through Web
Services, Harvard Business School Press, Boston MA (2002).

Hagel, J. and Brown, J.S. “Your Next IT Strategy,” Harvard Business Review, Vol. 79, No. 9 (October
2001), 105-113.

Hamel, G. and Prahalad, C.K. Competing for the Future, Harvard Business School Press, Boston, MA
(1996).

Hirschheim, R. and Lacity, M. “The Myths and Realities of Information Technology Insourcing,”
Communications of the ACM, Vol. 43, No. 2 (2000), 99-107.

Henderson, J.C. “Plugging into Strategic Partnerships: The Critical IS Connection,” Sloan Management
Review, Vol. 31, No. 3 (Spring 1990), 7-18.

Kern, T. and Willcocks, L. The Relationship Advantage: Information Technologies, Sourcing and
Management, Oxford University Press, Oxford, 2001.

Lacity, M. “Lessons in Global Information Technology Sourcing,” IEEE Computer, (August 2000), 26-33.

Lacity, M., Feeny, D. and Willcocks, L. “Transforming a Back Office Function: Lessons from BAE
Systems Experience with an Enterprise Partnership,” MISQ Executive, Vol. 2, No. 2 (June 2003).

Lacity, M. and Hirschheim, R. “The Information Systems Outsourcing Bandwagon,” Sloan Management
Review, Vol. 35, No. 1 (Fall 1993), 73-86.

17



Lacity, M. and Willcocks, L. Global Information Technology Outsourcing: In Search of Business
Advantage, Wiley, Chicester UK (2001).

Lacity, M. and Willcocks, L. “An empirical investigation of information technology sourcing practices:
lessons from experience,” MIS Quarterly, Vol. 22, No. 3 (1998), 363—408.

Levina, N. and Ross, J. “From the Vendor’s Perspective: Exploring the Value Proposition in IT
Outsourcing,” forthcoming, MIS Quarterly, Vol. 27, No. 3 (September 2003), 331-364.

Loh, L. and Venkatraman, N. “Diffusion of Information Technology Outsourcing: Influence Sources and
the Kodak Effect,” Information Systems Research, Vol. 3, No. 4 (December 1992), 334-378.

Magretta, J. “Fast, Global, and Entrepreneurial: Supply-Chain Management, Hong Kong Style,” Harvard
Business Review, Vol. 76, No. 5 (September—October 1998), 102—-114.

Mata, F.J., Fuerst, W.L. and Barney, J.B. “Information Technology and Sustained Competitive Advantage:
A Resource-Based Analysis,” MIS Quarterly, Vol. 19, No. 4 (December 1995), 487-505.

Neel, D. “The Utility Computing Promise,” InfoWorld (April 12, 2002).
Pring, Ben, “ASPs: What Went Wrong,” Research Report, Gartner, Inc. (November 30, 2001).

Quinn, J.B. “Strategic Outsourcing: Leveraging Knowledge Capabilities,” Sloan Management Review, Vol.
40, No. 4 (1999), 9-22.

Quinn, J.B. and Hilmer, F.G. “Strategic Outsourcing,” Sloan Management Review, Vol. 35, No. 4 (Summer
1994), 43-55.

Robey, D., Ross, J.W. and Boudreau, M. “Learning to Implement Enterprise Systems: An Exploratory
Study of the Dialectics of Change,” Journal of Management Information Systems, Vol. 19, No. 1 (Summer
2002), 17-45.

Ross, J.W. “Creating a Strategic Architecture Competency: Learning in Stages,” MISQ Executive, Vol. 2,
No. 2 (March 2003).

Ross, J.W. and Levina, N. “Brady Corporation: Delivering Customer Value Through Multiple Channels,”
MIT CISR Working Papers, No. 315 (August 2001).

Ross, J.W. and Vitale, M.R. “The ERP Revolution: Thriving vs. Surviving,” Information Systems
Frontiers, Vol. 2, No. 2 (November 2000), 233-241.

Ross, J.W. and Weill, P. “Six IT Decisions Your IT People Shouldn't Make,” Harvard Business Review,
Vol. 80, No. 11 (November 2002), 84-91.

Sabherwal, R. “The role of trust in outsourced IS development projects,” Communications of the ACM,
Vol. 42, No. 2 (February 1999), 80—-86.

Sambamurthy, V., Bharadwaj, A. and Grover, V. “Shaping Agility through Digital Options:
Reconceptualizing the Role of Information Technology in Contemporary Firms,” MIS Quarterly, Vol. 27,
No. 2 (June 2003), 237-263.

Slaughter, S. and Ang, S. “Employment Outsourcing in Information Systems,” Communications of the
ACM, Vol. 39, No. 7 (July 1996), 47-54.

Thickins, G. “Utility Computing: The Next New IT Model,” Darwin Magazine, (April 2003),
(http://www.darwinmag.com/read/040103/utility.html)

Venkatraman, N. “Beyond Outsourcing: Managing IT as a Value Center,” Sloan Management Review, Vol.
38, No. 3 (Spring 1997), 51-64.

Venkatraman, N. and Henderson, J.C. “Real Strategies for Virtual Organizing,” Sloan Management
Review, Vol. 40, No. 1 (Fall 1998), 33-48.

Weill, P. and Ross, I.W. IT Governance: How Top Performers Manage IT Decisions Rights for Superior
Results, Harvard Business School Press, Boston, MA (forthcoming 2004).

18





