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Strategic Alignment:

A Framework for Strategic Information Technology Management

Abstract

This paper develops a framework for strategic information technology

management, termed the Strategic Alignment Model. This model is defined in terms

of four domains -- Business Strategy, Information Technology Strategy,

Organizational Infrastructure and Processes, and Information Systems

Infrastructure and Processes -- each with their constituent components. This model

is developed using two fundamental dimensions — strategic integration and

functional integration - and the cross-domain alignment across the two dimensions,

A theoretical perspective of strategic alignment is developed using four concepts —

(1) consistency in cross-domain analysis, (2) completeness of the analysis, (3) validity

of the process, and (4) comprehensiveness of the process. These concepts are used to

develop a set of research propositions with important implications for the

management of strategic I/S planning processes.
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1.0 Introduction

The emerging role of Information Technology (I/T)' in the strategy of

organizations is generally known and widely discussed (Benjamin, Rockart, Scott

Morton and Wyman, 1984; Earl, 1988; Keen, 1986; McFarlan, 1984; Rockart and

Scott Morton, 1984; Wiseman, 1985). While investments in I/T have accelerated^,

the main challenge is the realization of benefits from them. The impacts of I/T at

different levels of economic analysis have been problematic (Strassman, 1985). At a

national economy level, researchers have failed to establish a significant

relationship between I/T investments and increased productivity (Loveman, 1988).

At the firm level, the results are somewhat mixed. While some cases of above-

average benefits have been reported, other cases are cited where substantial

investments in LT yield no appreciable value (Kemerer and Sosa, 1989). The

apparent gap between the decision to invest in LT and the realization of benefits

highlights the risk facing organizations that are using I/T to initiate new strategies

and transform their business processes. Given this risk, it is not surprising that the

need for effective strategic I/T management is viewed as critical by executives

(Dickson, etal., 1984).

A central tenet of this paper is that strategic management of I/T requires

appropriate choices to position the firm with respect to a dynamic and uncertain

information technology marketplace as well as effective decisions that define the

implementation strategy for building and operating the information systems

infrastructure. In essence, we argue that the challenge ofmanaging the information

' By I/T we mean computer hardware, software, communications and related computer-based

applications.

* By one estimate, as much as 50% of the neu; capital investments are I/T related.
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systems function must parallel that of the strategic management of the enterprise.

As such, effective management ofLT will require alignment among a complex set of

choices reflecting both a strategic and a functional perspective. This paper develops

the concept of alignment and presents a model for I/T management that is consistent

with evolving concepts of strategic management and also addresses the functiona^

complexities of I/T management. The Strategic Alignment Model is developed using

two fundamental dimensions - (1) strategic integration, which builds upon strategic

management research relating to the integration ofstrategy formulation and

implementation; and (2) functional integration, which builds upon a tradition of

information systems research that focuses on the integration of I/T management

with the management of other line and functional areas. These two dimensions

define four strategic choice domains (Business Strategy, Information Technology

Strategy, Organizational Infrastructure and Processes, and Information Systems

Infrastructure and Processes) that form the basis for the Strategic Alignment Model.

The theory underlying the alignment among these domains is developed using four

theoretical concepts -- (1) consistency in terms of cross-domain relationships, (2)

completeness of the process, (3) validity of the process, and (4) comprehensiveness of

the process. In the following sections, we define the general alignment model, define

and illustrate each of these four theoretical concepts, and then use them as a basis

for developing research proposals relating to the effectiveness of strategic I/T

planning processes.

2.0 Strategy-I/T Alignment

2.1 There is widespread acceptance that business and I/T strategies should be linked

or interdependent. Indeed, the operative word, linkage is used by many researchers
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to characterize an approach to I/T planning that responds to, as well as

shapes, business strategies (Henderson and Sifonis, 1988; King, 1984;

McFarlan and McKenney, 1983; Pyburn, 1983). While this has achieved

the status of conventional wisdom among practitioners, and is often an

unquestioned axiom among researchers, the nature of linkage has not been

adequately clarified in the literature. That is, the concept of linkage has

been historically invoked as a metaphor to argue for the integration of

business and I/T strategies without adequate articulation or clarification

of its characteristics.

This paper seeks to clarify the nature of linkage, or as we will define,

"alignment". It argues that the strategy-I/T relationship should be conceptualized

in terms of two fundamental dimensions and their alignment:

(a) Strategic Integration involving the alignment between external

(marketplace) and internal (organizational) domains. This incorporates

the classic open-system view of organization and strategy (Andrews, 1980;

Lawrence and Lorsch, 1967; Thompson, 1967).

(b) Functional Integration involving the integration between the business and

the //T domains. This is consistent with the recent trend towards the

integration of different functions to attain competitive advantage.

(c) Cross-Domain Alignment involving the relationships among domains that

lie along the two diagonals of a matrix implied by the above two

dimensions. As shown in Figure 1, there are two types ofcross-domain
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Figure 1

The Proposed Strategic Alignment Model
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2.2 Strategic Integration

It is perhaps a truism that effective management requires both the positioning

of the organization in the external environment (marketplace) and the arrangement

of the internal structure ana processes necessary to execute the positioning strategy

(Andrews, 1980; Thompson, 1967). This form of alignment has been used

(Venkatraman and Camillus, 1984) to discuss the role ofstrategy in a general theory

of organizations (Snow and Miles, 1983). Snow and Miles note that strategy is best

viewed as the combination of"external alignment and internal arrangement".

Neither external alignment (strategy formulation) nor internal arrangement
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(strategy implementation) alone ensures organizational effectiveness, thus

requiring an interdependent (i.e., formulation-implementation) perspective.

Following this general logic, Figure 1 depicts two different types of strategic

integration. The left side reflects the classic formulation - implementation

alignment. The right side depicts a corresponding type of alignment from the I/T

perspective. While we define each domain of Figure 1 later in Section 2.5, it is

important to underscore the correspondence between these two types of strategic

integration.

LT strategy is analogous to business strategy in the sense that it is defined in

terms of the external domain. Hence, an I/T strategy defines the position of the firm

in the I/T marketplace.^ Similarly, I/S infrastructure and processes is analogous to

organizational infrastructure and processes in the sense that it is defined in terms of

an internal domain. I/S infrastructure and processes reflect the internal

arrangements of the I/S function necessary to execute the I/T strategy. We use I/S

(information systems) instead of I/T to help differentiate in our terminology the

distinction between a focus on the general market of information technology and

those particular technologies (i.e., hardware, software, systems, etc.) that form the

internal infrastructure.

2.3 Functional Integration

Functional integration reflects a strategic perspective for the management of a

function. We see increased recognition of this perspective in functions such as

^ One perspective is to view I/T vendors as critical suppliers. Thus, I/T strategy will affect supplier

power and, therefore, will have a direct impact on the profitability of the firm. In that sense, the

Strategic Alignment Model is an attempt to explicitly assess and interpret this supplier-firm

relationship and understand the implications of this relationship for managing the I/S

infrastructure..
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marketing (Wind and Robertson, 1983), finance (Myers, 1984) and information

technology (King, 1984; McFarlan, 1984; Parker et al., 1988; Sharpe, 1989; Boynton

and Zmud, 1987). In this paper the functional integration involves two types of

alignment; one is between business strategy and I/T strategy, the other between

organizational infrastructure and processes and I/S infrastructure and processes.

Functional integration between business and I/T strategies is concerned with the

integration between the positions of a firm in the product-market arena and the

position in the I/T marketplace. Our argument is that an appropriate alignment

between these two strategies is a fundamental requirement for realizing values from

I/T investments. Further, these strategic choices affect not only the transformation

of the organizational processes but also the design of I/S infrastructure and processes

(Rockart and Short, 1989; Zmud et al., 1986).

The second type of functional integration is the alignment between

organizational infrastructure and processes and I/S infrastructure and processes.

That is, the ability to design, implement and operate the I/S infrastructure (i.e.,

applications, data and technology) is directly related to the organizational

infrastructure -- structure, processes, etc. Similarly, the design of organizational

infrastructure determines the requirements for the I/S infrastructure and processes.

These two types of functional integration highlight the need for integration between

the business operations and the technological (especially I/T and I/S) operations.

2.4 Cross-Domain Alignment

As depicted in Figure 1, there are two types of cross-domain (i.e., diagonal)

alignment defined by these two dimensions. The cross -domain alignment between

business strategy and I/S infrastructure and processes depicts a classic linkage view

prevalent today (King, 1984; Pyburn, 1983). The other type of alignment between
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I/T strategy and organizational infrastructure and processes reflects a view of

automation of the work environment (Mumford, 1981; ZubofT, 1988). Specifically,

creating a linkage between business strategy and I/S infrastructures and processes

requires the specification of work processes, roles and authority structures in order

to relate how the I/S products and services will impact the business strategy. That is,

the business strategy must be decomposed into work processes in order to define the

requirements of the I/S infrastructure and processes.

The automation type of cross-domain alignment represents the potential for

emerging technology to change or alter organizational processes. This view

emphasizes the potential value of I/T and how the I/S infrastructure and processes

provide a service organization to support this potential.

Thus, we define the proposed Strategic Alignment Model in terms of the

dimensions of two types of integration and cross-domain alignments. Specifically,

we argue that neither strategic integration nor functional integration alone is

adequate to effectively manage I/T. Stated difierently, each is necessary, but not

sufficient for deriving value from I/T investments. Further, the cross-domain

alignment derives its logic and meaning through the two basic dimensions of

integration. We will later argue that the effectiveness of strategic I/T management

can be understood in terms of cross-domain alignment.

2.5 Four Domains of the Model

Thus far, we have discussed the rationale of alignment in terms of four basic

domains being aligned, namely: business strategy, organizational infrastructure and

processes, I/T strategy and I/S architectures and processes. In the following

paragraphs, these basic domains are described in detail.
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2.5.1 Business Strategy is defined in terms of the choices pertaining to the

positioning of the business in the product-market arena. It reflects the set of goals

(ends), means (actions) and underlying assumptions pertaining to the choices that

position the firm in a product-market arena.

The concept of business strategy not only covers a broad terrain but has also

been defined using many typologies and classifications (Hofer and Schendel, 1978;

Venkatraman and Grant, 1986). However, most discussions of business strategy

deal with questions of business scope (in terms of product-market choices) and the

specific orientation to compete in the chosen market. The specific orientation of a

strategy is viewed in terms of two components: distinctive competences and

governance structures. Distinctive competences refers to those attributes of strategy

which contribute to a distinctive, comparative advantage over competitors in the

product-market arena (Snow and Hrebiniak, 1980). Common attributes include (but

are not limited to): pricing, quality, value-added service, delivery channels and

image. Governance structure involves the articulation of collaborative mechanisms

for obtaining competitive advantage, including value-added partnerships, strategic

alliances, etc. This component of business strategy is critical since neither "pure"

markets nor classical hierarchies alone define the set of available mechanisms for

effective strategy (Harrigan, 1985). Thus, a business may be able to compete more

effectively through a carefully designed network of partners and alliances than

alone in uncertain complex, turbulent, and dynamic markets. Indeed, these

collaborative mechanisms are not only on the increase but also effective in the I/T

sector (Koh and Venkatraman, 1989).

2.5.2 Organizational Infrastructure and Processes is defined in terms of the

choices pertaining to the particular internal arrangements that support the
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organization's chosen position in the product-market arena. It reflects the goals

(ends), means (actions) and underlying assumptions pertaining to the design of

management structure and work processes.

While there is a wide range of possible constructs for representing this domain,

we focus on those components that are critically intertwined with the I/T and

business strategy issues (Galbraith, 1977; Lawrence and Lorsch, 1967; Leavitt,

1965): (a) administrative infrastructure that includes the organizational structure,

roles and responsibilities necessary to execute the business strategy; (b) work process

that includes the articulation of the work flow and its associated information flow

that are necessary to execute strategies; and (c) skills and knowledge indicating the

capability of the organization to implement a strategy. As we will argue later, the

choices made in this domain both directly affect the ability to execute business

strategy and establish critical requirements for the I/S architectures and processes.

2.5.3 Information Technology Strategy is defined in terms of the choices

pertaining to the positioning of the business in the information technology

marketplace. It reflects the set of goals (ends), means (actions) and underlying

assumptions that relate to these choices. Three components underlie this strategy

and have important parallels with business strategy. These are: (a) technology

scope, (b) distinctive competences, and (c) governance structure. Technology scope,

analogous to business scope, refers to the types and range of I/T functionality that

will be made available to the organization. Strategic choices pertaining to scope

often center on adoption of an emerging technology. For example, using expert

systems to decentralize the underwriting authority to the independent agents

enables new business strategies for an insurance carrier. Similarly, the use ofan

electronic imaging system for paper-intensive operations like credit cards enables

new modes of differentiation for a financial service firm. The critical concept is how
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these choices position the firm in the LT market. For example, the choices might

increase or decrease the firm's dependency on particular vendors.

Distinctive competencies refers to those choices that affect the ability of the

firm to differentiate its LT infrastructure. As with distinctive characteristics of a

business strategy, there are a number of characteristics that may differentiate the

technology strategy pursued. For example, the degree ofconnectivity reflected in

the infrastructure can affect characteristics such as availability or access to

information, flexibility or cost. Decisions to adopt or provide standards such as

operating systems (e.g., UNIX), communication protocols (e.g., OIS), application

environments (MAPA, SQL, etc.) or hardware (e.g., common PC architecture),

increase the potential for connectivity across vendors and directly affect flexibility

and availability within and between organizations. Of course, adoption of such

standards also reduces the ability to use specific information systems as a

competitive barrier and thus must be assessed in terms ofcurrent or emerging

business strategy. Other factors that reflect the distinctive competency of the I/S

infrastructure include price/performance, reliability or capacity. Each of these

characteristics defines parameters within which the infrastructure must operate.

For example, emerging technology architectures may well create a new

process/performance curve that enable adopters to radically alter the economics of

using I/T to support strategy.

The governance issue in LT strategy is parallel to governance in business

strategy. Traditionally, LT governance has focused on issues of privacy and security.

However, as the role of information technology in interorganizational strategy

increases (Barrett and Konsynski, 1982; Cash and Konsynski, 1985; Malone, Yates,

and Benjamin, 1987), the governance ofLT infrastructure emerges as an important

element of LT strategy. Rotemberg and Saloner ( 1989) discuss the distinction

-11-



between cooperative and competitive advantage in the context of relative ownership

of information technology networks. More specifically, the networks ofATMs and

airline reservations systems illustrate the complexities of the governance structure

in terms ofownership/influence relationships and the relative ability of the

participating firms to provide proprietary services across the network. The

important point is that the use ofLT for an interorganizational competitive strategy

has strategic implications for choices relating to governance of the emergent

technology infrastructure.

2.5.4 Information Systems Infrastructure and Processes are defined in terms of

choices pertaining to internal arrangements and the processes that determine the

range and types ofl/S products and services delivered to the organization. It reflects

the goals (ends), means (action) and underlying assumptions that relate to these

choices. This is parallel to the organizational infrastructure and processes of the

business domain. In other words, while organizational structure and management

process relate to business strategy implementation, the information systems

architectures and processes relate to the implementation of I/T strategy.

The three components of this domain are infrastructure, processes and skills.

I/S infrastructure is similar to organizational infrastructure. It represents the

definitions, governing policies and rules, and implied priorities for three key I/S

management areas: applications, data and technology configurations. The

applications architecture is the interrelation of system products that manipulate,

store or retrieve data in order to support the information processing requirements of

the firm. The data a'-chitecture is a definition and implementation of data entities,

relationships and policies that determine the integrity and accessibility of data.

Finally, the technology configuration component is the set of hardware, software and

communications technologies that determine the specific characteristics of the

12-



embedded technology infrastructure. Increasingly, each of these areas is managed

so as to enable coordination across them without requiring tight coupling, e.g., a

change to the logic of an application does not require redefining the data base.

The processes component relates to work processes that are critical to the

efficient and effective operation of the I/S infrastructure. Such processes would

include methodology and procedures for development of systems, security/backup

procedures, data center operations, cost/control systems and so on. In essence, these

are the underlying production processes for managing and adapting the I/S

infrastructure.

Finally, the human resource component, as with line organizations, is a critical

component of the I/S architectures and processes. This component reflects needs for

new skills, knowledge or values within the I/S function. The criticality of this

component should not be overlooked. For example, Martin (1982), Mumford (1981)

and others point out that introduction ofchanges in architectures (i.e., adopting a

data resource management strategy) or processes (adopting computer aided software

engineering techniques) often implies major changes in the skill sets of the work

force.

In summary, each domain requires consistency among a set of interrelated

components. Further, these domains serve to define the major elements that must be

effectively aligned to derive the maximum benefits from VT investments. Figure 2 is

an expanded version of the Strategic Alignment Model with the internal components

highlighted.
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Figure 2

The Proposed Strategic Alignment Model
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3.0 Four Theoretical Concepts of Strategic Alignment

3.1 Consistency in Cross-Domain Analysis

One approach to alignment is to focus on the set of bivariate fit between all

possible domains identified in Figure 1. As discussed before, the vertical links

represent the classical external-internal integration. For example, the fit between

business strategy and organizational structure and processes in the business domain

reflects the interplay between business strategy formulation and implementation;

the fit between I/T strategy and I/S infrastructure reflects the interplay between I/T

strategy formulation and its implementation. The horizontal links represent

functional integration. The fit between business strategy and I/T strategy reflects

the interplay between strategic choices across two domains: positioning of the

business in the product-market arena and in the I/T marketplace. Similarly, the fit

between organizational infrastructure and processes and I/S architectures and

processes reflects the interplay between two sets of internal arrangements across the

two domains.

Our argument is that the adoption of bivariate fit is seriously limited. For

example, while the fit between business and I/T strategies ensures the formulation of

I/T-enabled strategic options, the implications for implementation are provided by

the fit between business strategy and organizational infrastructure and processes,

and the fit between I/T strategy and I/S architectures and processes. There is

considerable support for the thesis that successful exploitation ofLT capabilities

requires appropriate changes in internal arrangements (i.e., organizational

infrastructure and I/S architectures). Thus any one bivariate fit ignores

considerations of other crucial relationships. Further, in the larger body of theory

and research rooted in the alignment concept, serious limitations of bivariate
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perspective relate to possible inconsistencies among multiple forms of interrelated

bivariate fits (Child, 1975; Miller, 1981) and have been termed as errors of logical

typing (Bateson, 1979).

A multivariate coalignment perspective attempts to overcome the limitations

of bivariate fit. In essence, we propose that efiective strategic I/T management

process must address both functional integration and strategic integration. In fact,

many current I/T planning processes adopt this perspective. For example, enterprise

modeling (Martin, 1982) represents a process that explicitly analyzes linkage

through strategic integration (i.e., fit between business strategy and organizational

processes) and functional integration (i.e., fit between organizational processes and

I/S architectures). Note that this process is framed by the assumptions and decisions

ofan a priori strategic business planning process that generated these goals. That is,

enterprise modeling, as most often described, does not attempt to address external

market positioning issues.

An enterprise modeling process is an explicit means-ends analysis that links

strategic goals to the three key I/S architectures: Applications, Data and

Configurations. While current implementations of this process often advocate one

type of architecture, e.g., a data architecture versus a systems/process architecture,

the trend in I/S planning appears to be converging to one that recognizes the

necessity ofeach (Zachman, 1986). It is interesting to note that alternatives to

Enterprise Modeling often emphasize issues of skills and knowledge within the

organization and issues of roles, responsibilities and formal reporting relationships

(Mumford, 1981; Bostom and Heinen, 1977). The important point is that these

approaches enable the planners to explicitly examine the linkage issue. That is,

linkage is examined in terms oforganizational processes, structure and people
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rather than at an abstract level of attempting to relate I/S architectures to strategic

goals.

Thus, we propose that attention to both strategic integration and functional

integration is a necessary requirement for effective strategic LT management. We

define this perspective as internal consistency of the management process. The

concept of consistency has been identified as one element of effective strategic I/S

planning systems (Henderson and Sifonis, 1988; King, 1983). Henderson and Sifonis

(1988), for example, defined consistency in terms of a hierarchical set ofmeans/ends

relationships. Consistency is achieved when the means/ends relationships at a

strategic level are disaggregated into a set of compatible means/ends relationships at

a functional level. In many I/S planning approaches, consistency is often addressed

through function decomposition, i.e., function, process and activity. A similar notion

of consistency with respect to ends can be found in the use of hierarchical systems

such as objectives, goals and targets to help represent the translation of abstract,

long-term intention into concrete, short-term behavior.

3.2 Eight Perspectives of Cross-Domain Analysis

The Strategic Alignment Model provides for eight perspectives of internally

consistent cross-domain analysis (see Table 1). Each perspective, involving both

functional integration and strategic integration, is briefly discussed in the following

sections.

3.2.1 Technology Exploitation. In recent years, several cases have been cited

where LT has challenged, influenced or shaped business strategy (McFarlan, 1984;

Rockart and Scott Morton, 1984; Wiseman, 1985). Technology exploitation for

strategic thrusts can be viewed in terms of I/T choices enabling or threatening

strategies in the product-market arena. Further, I/T strategies have the potential
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for redefining the nature of business and competition as well as the boundaries of the

marketplace (Cash and Konsynski, 1985). Indeed, part of the current excitement

about I/T is due to the potential that I/T offers to alter the range of strategic options

available to businesses (Johnston and Vitale, 1988). It is important to note that this

cross-domain perspective involves the consideration of not only the impact of

information technology on business strategy but also the implications for

organization and management processes. An example of an analytical approach

often employed as a technology exploitation planning process is the use of value

chain analysis both to explore strategic options for interorganizational linkage and

to assess the implications of these strategies for integration of key business processes

(Rockart and Short, 1989).

3.2.2 Technology Leverage. In contrast to technology exploitation, technology

leverage involves the formation of an I/T strategy that best supports a chosen

business strategy in combination with the assessment ofhow these choices have an

impact on existing I/S architectures and processes. For example, USAA embarked

on a joint technology development with a key vendor in order to create and adopt a

new approach to document handling. This strategy required them to make major

changes to the existing I/S infrastructure across all three architectures: applications,

data and configuration. This process reflects technology leverage that is a cross-

domain perspective that involves the consideration of not only the impact of business

strategy on the I/T strategy but also the implications for I/S infrastructure and

processes for successful implementation. This view is often associated with the

general issue of technology scanning and management.

3.2.3 Strategy Implementation. Here, the focus is not explicitly on the I/T

strategy, but on the traditional conceptualization of business strategy
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implementation through organizational structure and processes and the associated

I/S infrastructure. Strategy implementation is a cross-domain perspective that

involves the assessment of the implications for organizational and management

processes of a business strategy as well as the impact oforganizational and

management processes on the requirements for particular I/S infrastructure and

processes. This approach emphasizes detailed analysis of business processes and

their relationships to both goals and I/S products and services often associated with

methodologies such as Enterprise Modeling (Martin, 1982).

3.2.4 Technology Implementation. This perspective involves not only the

implementation of I/T strategy through the design of I/S infrastructure and processes

but also the impact of this design on the scope of I/S products and services that will be

available to the organization. Note that in the technology implementation

perspective, business strategy is not explicitly recognized. Thus this cross-domain

perspective involves the implications of I/T strategy for I/S infrastructure and

processes and the impact of those choices on the organizational infrastructure and

processes. This perspective is often viewed as a necessary process for ensuring

effective uses of the I/S resources. In many cases its use emerges from the belief that

the I/S function has insuflicient technical leadership.

The above four perspectives share one common theme - namely, a top-down

orientation where either the business strategy or the I/T strategy direct the other

strategy and subsequent implementation considerations. In contrast, the other four

perspectives reflect a bottom-up orientation. Here, either the current organizational

infrastructure and processes or the current I/S infrastructure and processes signal

the implications for strategic choices at the level of business and I/T strategies.

Thus, while a top-down orientation may reflect the preference of professional

planners, the Strategic Alignment Model (as shown in Table 1) reflects a range of
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perspectives that could also support the notion of internally consistent, bottom-up

analysis of a cross-domain relationship. The four bottom-up perspectives are

discussed below.

3.2.5 Organizational Exploitation. This perspective recognizes an internally

consistent process that emerges from organization action. In perspective, the local

knowledge and innovation of the individual or work unit are communicated and

interpreted in terms of the implications for effective business strategies. Given this

interpretation, appropriate choices for positioning the firm in the I/T marketplace

are made. Thus, Organizational Exploitation is a cross-domain perspective that

identifies the implications of organization action for business strategy and

articulates the impact of these consequences on the I/T strategy. This bottom-up

process has become quite common for user-based technologies such as personal

computers or Decision Support Systems. It is interesting to note that these processes

operated outside of the more traditional top-down view of strategic I/T management.

And yet, many of the strategic uses of technology can be traced back to emergent

strategies, i.e., strategic uses of technology that evolved from organization

innovation driving the adoption of I/T strategies (see for example, Copeland and

McKenney, 1988).

3.2.6 Organizational Requirements. In this view, the organization is treated as a

market. This I/S management process involves market analysis, the design of

appropriate products and services and adoption of an VT strategy that will support

the demands for development and sustained delivery of these products and services.

Thus, Organizational Requirements is a cross-domain perspective that identifies the

impact of the organization on the I/S infrastructure and processes and the

implications of these demands for strategic I/T positioning. This bottom-up I/S
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product and service perspective is also advocated for an end user environment that

views the I/S function as a major supplier/distributor.

3.2.7 I/S Capacity. This perspective is seldom advocated by professional planners,

and yet may have relevance for some organizations. In this view, the I/S

infrastructure and processes are taken as the anchor. The strategic I/S management

process is one that seeks to maximize the use of this resource in the pursuit of a

business strategy. Thus, I/S Capacity is a cross-domain perspective that identifies

the impact of I/S products and services on the organization and then evaluates the

implications of the I/S product/service use on business strategy. Current I/S

planning techniques that seek to understand and optimally size I/T capacity reflect

this management perspective.

3.2.8 I/S Requirements. In this perspective, the requirements of the I/S

infrastructure and processes provide the basis for strategic I/T choices. These

choices, i.e., decisions that position the firm in an I/T marketplace, are evaluated in

terms of their ability to enable or threaten business strategy. Thus, I/S

Requirements is a cross-domain perspective that evaluates the implications of I/S

infrastructure and processes on I/T strategic choices and the impact of these choices

on business strategy. Such processes yield an emergent I/T-business strategy

relationship evolving from an I/S functional perspective.

Note also that each perspective reflects a domain anchor (indicated by • in

Table 1). This anchor is the potential source of decision bias. The assumptions,

language and orientation of the process will be heavily influenced by this initiating

frame. Of course, bitis is not inherently bad. Rather it is the existence ofunknown

bias that can be the source of significant confusion and distortion.
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In summary, each of the perspectives has the potential to support an internally

consistent cross-domain analysis. However, it is also clear from Table 1 that each

perspective is limited. That is, in each case one domain is not directly incorporated

in the analysis. To redress this limitation, we discuss the need for completeness of

analysis next. Propositions concerning the relative effectiveness of internally

consistent processes will be discussed in Section 4.0.

3.3 Completeness of Analysis

It is clear that considerations of any one of the eight forms of cross-domain

analysis will leave unchallenged one domain and its associated relationships. For

example, technology exploitation (1) does not address (i.e., it takes as given) issues

relating to the I/S infrastructure and processes, and is therefore incomplete. Our

definition of completeness involves the following: (a) a closed loop addressing all the

four domains, and (b) it examines a particular cross-domain relationship from both a

top-down and a bottom-up orientation.

This definition of completeness is analogous to the concept of organizational

learning. Argyris (1977, 1982) and others argued that the concept of single-loop

learning involves the adjustment of behavior with respect to a given assumption set

(frame). This adaptation process acts to minimize deviation from this desired state.

In this context, a complete I/S process not only examines a cross-domain (hence

hierarchical) relationship, but also examines this relationship from both a top-down

and a bottom-up perspective. Note that by restricting the combination of internally

consistent analyses, a given domain anchor is maintained. Figure 3 shows four

common forms of complete processes, highlighting the cross-domain relationship that

is explicitly examined.
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Figure 3

Complete Processes (Single Loops)
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Three observations are appropriate. First, note that the interpretation of each

consistent process assumes a start point (indicated by -k). A closed-loop process

requires a domain anchor, and for each anchor, there are fundamentally two choices.

A current practice set is shown on the left side of Figure 3, while the competing

model is shown to the right. While these alternatives are possible, there is little

support for them. In fact, they have often been identified as dysfunctional (Kling,
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1980; Marcus and Robey, 1988). For example, IIT implementation is a classic

"technology imperative" decision process and has been described as less effective

relative to a competitive IIT perspective (Marcus and Robey, 1988). Figure 3

illustrates a range ofcommon approaches to I/S decision making, but a more careful

empirical assessment of the superiority of the current practice set is warranted

before generalization concerning the relative effectiveness of these approaches can

be drawn.

A second observation may be less apparent. The selection of a domain anchor

(creation of a bias) and the execution of a consistent decision process are both a

strength and a weakness. This is reflected by the cross-domain relationship that is

examined. That is, the given process will promote a particular type of organizational

learning. For example, strategy execution (3,D) is often proposed as a preferred

approach (Martin, 1982). This process has the strength of tightly linking the I/S

architecture to the strategy of the firm. Further, the adoption of technology enables

the I/S resource to be optimized with respect to this strategy. However, the process is

based on a strategic I/S decision-making process that does not explicitly examine

how emerging technology could best be exploited.* Thus, alternative I/S decision-

making processes could be initiated by exploring how technology could have an

impact on strategy and its implications for changing business processes and

organization structures. These strategic opportunities are then defined in terms of

potential LT products and services with appropriate changes to the I/S function.

This alternative, reflected by Competitive IIT Impact, may well increase the

likelihood that new technology is effectively exploited. While it has this strength,

such an approach may be less effective as a means to explore how these strategic

* Note that advocates argue that by creating both application and data architectures, the I/S

resource is less sensitive to changes in business processes and hence can support changes in

organization that are required to execute strategy.
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initiatives propagate across multiple business processes and affect a complex,

embedded technology.

Another way to compare Strategy Execution and Competitive I/T Impact is to

note that they address different cross-domain alignments. Strategy Execution

focuses the consistent alignment with business strategy. This approach leads to

linkage between business strategy and I/S architectures and processes. Competitive

I/T Impact addresses the automation alignment by exploring how technology could

transform organization structure and processes. Value from I/T investment evolves

from enabling new strategy-structure alignments combined with the ability to

provide appropriate service levels. We will argue in Section 4 that organizational

contingencies determine when a given form of a complete process is most effective.

Finally, we should note that many variations of incomplete processes exist.

Consider two (illustrative) forms of incompleteness shown in Figure 4. The first is

created by combining two forms of top-down decision making. Both are strategy

driven, hence, has the strength of increasing the likelihood that the business

strategy is driving both the definition of I/S products and services and the choices

that position the firm in an I/T marketplace. Unfortunately, the two paths meet at

I/S infrastructure and processes, and there may well be inconsistent results. One

perspective is business strategy interpreted through the organization, the other is

business strategy interpreted through the positions in the I/T marketplace. At best,

this process reflects a type of dialectic strategic management process requiring a

resolution component, i.e., resolving conflicting demands on the I/S infrastructure

and processes. At worst, it reflects two competing top-down views (i.e., business and

technical) without recognition of the inherent inconsistency (Mason and Mitroff,

1981).
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Figure 4

Two Illustrative Cases of Incomplete Analysis



implemented given the embedded technology and the implied I/T strategy decisions

(e.g., pertaining to scope, distinctive competencies, or governance structures). Such

a technology risk is essentially the risk that the envisioned infrastructure will fail or

at least far exceed expected costs. In essence this potential risk and those analogous

risks created by other forms of incomplete planning processes form the basis for our

propositions that complete decision-making processes are effective. These

propositions will be discussed in Section 4.

3.4 Validity of the Process

A concern raised by Churchman (1971), Henderson and Sifonis (1988), Mason

and Mitroff (1981), Weick (1979) and others relates to the potential threat to validity

of a decision-making process introduced by the domain anchor. One possible solution

to this threat is to surface and examine the assumptions underlying a given anchor.

This alternative can also involve implementing a process that challenges the

assumptions of a planning frame (Mason and Mitroff, 1981). This process of

surfacing and challenging assumptions is analogous to the concept of double-loop

learning. Double-loop learning, Argyris (1977), can be thought of as a process that

challenges the existing frame of reference or paradigm used by the organization for

problem solving and control. In contrast to single-loop learning, a double-loop

learning process does not seek to restore or resolve deviation from an existing set of

concepts or standards but attempts to challenge and perhaps reformulate these

concepts or standards. The Strategic Alignment Model highlights two forms of valid

process: weak and strong. Each is discussed below.

3.4.1 Forms of Validity: Weak and Strong

Weak Validity. We define a planning process as having weak validity if it

enacts a double and opposite closed-loop planning process for a single cross-domain
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relationship. Note that a closed-loop process implies both internal consistency and

completeness. For example, one form of a valid process begins with a complete

process from a strategy frame using Strategy Execution, i.e., strategy implementation

and I/S requirements. (See Table 1 for these basic perspectives.) The former process

links strategy to I/S through organization while the latter links I/S to business

strategy through LT strategy. This approach is depicted as a complete process

labeled Strategy Execution in Figure 3. In order to challenge the assumptions

underlying this process, a second, perhaps concurrent.'process is initiated from

business strategy to I/S infrastructure and processes through I/T strategy (i.e.,

Technology Leverage). This is followed by a process of I/S capacity maximization.

The combination of these two basic processes is shown as l/T infrastructure in Figure

3 and emphasizes the technology positioning decisions in order to balance the

Strategy Execution process. The result is a double-loop process that examines the

linkage relationship through two perspectives (i.e., internal organization and

external technology positioning). In practice, such a process often reflects a two-

cycle strategic planning process that involves line planning [Strategy Execution) and

technology planning {I/T Infrastructure). As noted earlier, each perspective

represents a complete planning process that provides a means to explore the issue of

linkage, both top-down and bottom-up. This is a weak form of validity, however, in

that it concentrates only on this single cross-domain alignment, i.e., linkage.

Strong Validity is defined as a double-loop decision-making process that

explores both cross-domain alignment relationships: linkage and automation. For

example, a strategy execution (3,D) could be augmented by an I/T exploitation (A,4).

This process not only provides a mechanism to challenge the assumptions of a given

planning frame but will also address both types of cross-domain relationships. We

argue that the strong form of validity process offers a means to achieve strategic
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alignment. That is, the outcome of the decision-making processes is the attainment

of strong bidirectional linkage between each domain anchor and the explicit

exploration of both cross-domain alignments. Propositions concerning the relative

effectiveness of this process are discussed in Section 4.

It is interesting to consider the use of socio-technical processes (Mumford, 1981;

Bostom and Heinen, 1977) as a means to generate a valid I/T management process.

This approach explicitly separates the design of a social system solution from the

design of a technology solution. The separation offers the potential to challenge the

bias of the technologist as well as the social system designer. However, if the socio-

tech process is initiated from a strategic business frame (i.e., both processes take as

given the business strategy), the decision-making process is modeled as combining

3,D and 2,C. As such it results in a weak form of validity that emphasizes linkage. A

strong form of validity could be created if the social system design reflected a bottom-

up process that challenged the business strategy. Such an approach (2,C and A,4)

would examine both cross-domain relationships.

The concept of bidirectional linkage between two domain anchors, e.g.,

business strategy and organization, is often advocated (King, 1978; Pyburn, 1983).

For example, iterative or adaptive planning is used to emphasize the desired state of

exploring both strategy from an organization perspective and organization from a

strategy perspective. However, it is much easier to draw arrows on paper that point

in opposite directions than it is to actually enact an iterative management process

that views issues from opposite perspectives. We argue that a valid process must

achieve the ideal of adaptive processes while also examining both forms of cross-

domain alignment. While it may be possible to construct a single planning event

that would achieve such ends, we believe it is more likely to require multiple

planning processes. Of course, executing multiple planning processes carries
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additional cost, and hence the need is to demonstrate that such efTorts in fact result

in measurably improved effectiveness of the strategic I/T management process. To

this end, we propose in Section 4 a set of propositions concerning the effectiveness of

I/S planning processes and indicate how the propositions could be formulated and

tested as alternative structural models.

An issue that is separable from completeness and validity is the degree of

comprehensiveness found in a given planning method. For example, an alternative

approach to Enterprise Modeling is found in Critical Success Factors (CSF). These

two approaches both reflect a strategy implementation (3) perspective but differ

significantly with respect to the level of detail involved in the means/ends analysis.

Rockart (1979), for example, referred to the CSF concept as a "quick and dirty" BSP

(an early form of Enterprise Modeling). The level of comprehensiveness introduces a

fourth characteristic that is discussed in Section 3.5.

3.5 Comprehensiveness of the Decision-Making Process

A final characteristic of the decision-making process focuses on the level of

detail required to complete the analysis. Historically, the I/S field has been

influenced by a desire to minimize the risk ofomitting a key element or detail in a

means/ends analysis. Thus, we have the concept ofEnterprise Modeling (Martin,

1982) that attempts to define all goals and all processes so as to ensure the resulting

architectures are complete and consistent. Some advocates of a data-oriented

approach to strategic I/S planning, for example, argue for an ideal outcome that

defines the total set of all data entities and their relationships (Martin, 1982). The

implementation process for the approach then segments this total data model in

order to allow subset-by-subset implementation.
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This view of planning is in stark contrast to planning processes that advocate a

high degree of focus. Critical Success Factors (Rockart, 1979), for example, do not

attempt to model all processes, only those that "are critical to the ongoing success of

the firm". In this view, the risk of omission is increased in return for a focus on high

return opportunities. Further, the costs, time and complexity of the planning

process are greatly reduced. Such approaches are often recommended when the

competitive environment is unstable and a long, detailed "engineering" of a strategy

appears infeasible. And yet, these approaches have been criticized for their

sensitivity to a range of potential method biases (Davis, 1979).

We note that a consistent and valid decision-making process can be carried out

at various levels of comprehensiveness. The degree ofcomprehensiveness is,

therefore, a fourth parameter of decision-making process may account for process

effectiveness. That is, two processes may be valid but differ in terms of their level of

comprehensiveness. As we will discuss in Section 4.0, organizational context issues

such as the stability of the competitive environment may help to determine when a

given level of comprehensiveness is warranted.

4.0 Research Propositions

In this section, we briefly discuss three research propositions relating to

strategic I/T or I/S planning methods that evolve from the Strategic Alignment

Model. Due to space limitations, the discussion of these propositions is general.

Specific hypotheses and the measurement models used to explore them are available

from the authors.

The first proposition is stated as follows:
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PI: Effective I/T or I/S strategic planning processes will exhibit internal

consistency.

This is the basic proposition of the Strategic Alignment Model. This proposition

argues that any single bivariate analysis fails to effectively explore a cross-domain

relationship. As a result, these planning processes will not support either linkage or

automation and will prove ineffective.

While the first proposition is viewed as a necessary condition, our experience

and review of the strategic I/S planning literature suggest that this is a "strawman".

That is, bivsiriate planning processes are not advocated by I/S researchers or

planners. The second proposition, however, does begin to address a wide range of

planning processes currently advocated in the I/S field. Propositions 2A, 2B, 2C and

2D are illustrated by Figure 5. Formally, these propositions can be represented as:

nj<n2 = n3<n4<n5

where n is planning effectiveness.^

P2A: On average, a unidirectional, cross-domain analysis is the least

effective form of consistent I/S planning.

The rationale for this proposition lies in both the risk associated with

incompleteness (i.e., exclusion of one domain of the Strategic Alignment Model) and

also the failure to challenge the domain anchor.

' A discussion of planning effectiveness is beyond the scope of this paper The reader should see

King, 1983 and Venkatraman and Ramanujam, 1987 for more information.
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P2B: On average, single-loop planning (complete but invalid) and focused

planning (incomplete but valid) will be equally effective and superior to

unidirectional planning.

This proposition proposes increased planning effectiveness by addressing

either the completeness or validity dimension. Both forms of planning are currently

used (Rockart, 1979; Boynton and Zmud, 1987). Due to lack of a priori theory on the

relative importance of completeness versus validity, the proposition does not further

delineate the relative effectiveness of these two approaches.

P2C: On average, double-loop planning will be the most effective form of

strategic I/S planning.

P2D: On average, strong double-loop planning will be more effective than

weak double-loop planning.

These propositions argue that a complete and valid planning process will be

most effective. This approach not only addresses all planning domains but seeks to

challenge the assumptions of a domain anchor. Proposition 2D argues that strong

validity is, on average, more effective than weak validity.

Each of these propositions is stated as holding on average. One could easily

imagine a set oforganizational context factors (contingencies) that would result in

working to improve the effectiveness of a given planning process. For example, one

major contingency relates to the level of uncertainty. Galbraith (1977), Thompson

(1967) and others have argued that increased environmental uncertainty requires

increased information processing in order to sustain or improve organizational

performance. In effect, efforts to enact a complete and/or valid planning process
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Figure 5
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reflect increased information processing for the strategic I/S planning. This

contingency leads to the third proposition.

P3A: Under conditions of low or moderate uncertainty, focused or single-loop

planning will be equally as effective as double-loop planning.

In essence, this proposition argues that conditions of low or moderate

uncertainty enable the organization to appropriately select a domain anchor or to

appropriately relax the condition of strategic alignment. For example, low

uncertainty concerning critical trends in information technology will increase the

effectiveness of a focused planning process using Strategy Execution.
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P3B: Under conditions of high uncertainty, comprehensive planning

processes (of any form) will be less effective.

P3C: Under conditions of high uncertainty, double-loop planning will be

more effective than single-loop or focused planning.

These propositions argue that the level of comprehensiveness and validity of

the planning process should reflect the level ofknowledge held by the firm. To the

extent that uncertainty is high, the stability of any given planning assumption is

problematic (Fredrickson, 1984). As such, attempts to minimize the risk of omission

during the planning process will be ineffective. Similarly, the planning process

should attempt to surface and explicitly explore critical assumptions.

While each of these propositions could be expanded, they serve to highlight how

the Strategic Alignment Model can be used to systematically explore the

characteristics of various strategic I/S planning methodologies. Ultimately,

introducing the notion of contingencies, i.e., organizational context, suggests that

efiectiveness of a planning process requires a selection of a process that fits the

organizational environment. The Strategic Alignment Model provides a model to

differentiate among planning processes and, hence, provides the foundation for

building a perspective theory for strategic I/S planning.

5.0 Conclusion

The Strategic Alignment Model (SAM) argues that strategic I/T management

must address both strategic integration (internal and external) and functional

integration (business and I/S). The SAM provides the framework to define four
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concepts of strategic I/T management: consistency, completeness, validity and

comprehensiveness.

The set of propositions illustrate how the effectiveness ofany given I/S

planning process relates to these four concepts. Further, major contingencies such as

environmental uncertainty may moderate the effect of these concepts on planning

process effectiveness. As a result, maximizing the effectiveness of a given strategic

I/S planning process will require an appropriate selection of planning method.

Further, a sequence of planning processes can be made more effective through

selection ofmethods in a manner that maximizes the effectiveness of the overall

planning system.

Ultimately, the Strategic Alignment Model reflects the impact ofvarious types

of risk on decision effectiveness. Incompleteness introduces risk associated with

relaxing or taken as given the state ofany one domain anchor. Invalid decision-

making processes incur the risk ofmethod bias (i.e., effect of an unchallenged

domain anchor). Low comprehensiveness reflects the risk of omitting critical

elements or details during analysis. To the extent that these risks are understood,

selection of a planning method becomes a fundamental issue of risk/return and,

hence, an important and ongoing responsibility of strategic management. This

research seeks to build a prescribed model that will aid managers in making this

choice.

-37-



Acknowledgements

The authors would like to acknowledge the contributions to this research made by

Christine BuUen, Gary Getson, Charles Gold, Jim Sharpe, Cesar Toscano and other

individuals who have served on our academic and industry advisory panels.

This research was funded by a grant from the IBM Corporation,

-38-



References

Andrews, Kenneth R. The Concept ofCorporate Strategy, Revised Edition,

Homewood, IL: R.D. Irwin, 1980.

Argyris, Chris. "Double Loop Learning in Organizations." Harvard Business

iJeuieu;, 55, No. 5 (1977), 115-125.

"Organizational Learning and Management Information Systems." Data

Base, 13, No. 2,3, (Winter-Spring 1982), 3-11.

Armstrong, J. Scott. 'The Value of Formal Planning for Strategic Decisions: Review
of Empirical Research," Strategic Management Journal, 3 (1982), 197-211.

Barrett, Stephanie, and Benn Konsynski. 'Inter-Organization Information Sharing
Systems." MIS Quarterly, Special Issue, December 1982, 93-105.

Bateson, G. Mind and Nature. New York: E.P. Dutton, 1979.

Benjamin, Robert I., John F. Rockart, Michael S. Scott Morton and John Wyman.
'Information Technology: A Strategic Opportunity." Sloan Management Review,

25, No. 3 (1984), 3-10.

Bostom, Robert P., and J. Stephen Heinen. "MIS Problems and Failures: A Socio-

Technical Perspective, Parts I and II." MIS Quarterly, 1, No. 3 (1977), 17-32; and 1,

No. 4 (1977), 11-28.

Boynton, A. C, and R. W. Zmud. "Information Technology Planning in the 1990's:

Directions for Research and Practice." MIS Quarterly, 11, No. 1 (1987), 61.

Cash, J. I. and B. Konsynski. 'IS Redraws Competitive Boundaries." Harvard
Business Review, 63, No. 2 (1985), 134-142.

Child, J. "Managerial and Organization Factors Associated with Company
Performance - Part EI, A Contingency Analysis." Journal ofManagement Studies, 12

(1975), 12-27.

Churchman, C. West. The Design ofInquiring Systems: Basic Concepts ofSystems

and Organization. New York: Basic Books, Inc., 1971.

Copeland, Duncan G. and James L. McKenney. "Airline Reservations Systems:

Lessons from History." MIS Quarterly, 12 (1988), 353-370.

Davis, Gordon B. "Comments on the Critical Success Factors Method for Obtaining

Management Information Requirements in Article by John F. Rockart." MIS
Quarterly, 3, No. 3 (1979). 57-58.

"Strategies for Information Requirements Determination." IBM Systems

Journal, 21 {1982), A-30.

Day, George S. 'Tough Questions for Developing Strategies." Journal ofBusiness

Strategy, 6, No. 3 (1986), 60-68.

-39-



Dickson, Gary W., Robert L. Leitheiser, James C. Wetherbe, and Mai Niechis. "Key
Information Systems Issues for the 1980's." MIS Quarterly, 8, No. 3 (1984), 135-159.

Earl, Michael, ed. Information Management: The Strategic Dimension. Oxford:

Clarendon Press, 1988.

Ein-dor, Philip, and Eli Segev. "Strategic Planning for Management Information

Systems." Management Science, 24 (1978), 1631-1641.

Fombrun, Charles J., Noel M. Tichy, and Mary Anne DeVanna. Strategic Human
Resource Management. New York: Wiley, 1984.

Fredrickson, J. 'The Comprehensiveness of Strategic Decision Process: Extension,

Observations, and Future Directions." Academy ofManagement Journal, 27 (1984),

445-466.

Galbraith, J. Organization Design. Reading, MA: Addison-Wesley, 1977.

Grant, John H., and William R. King. The Logic ofStrategic Planning. Boston:

Little, Brown and Company, 1982.

Hall, William K. "The Impact ofManagerial Behavior on Planning Effectiveness."

Managerial Planning, 26, No. 2 (1977), 19-23.

Harrigan, Kathryn R. Strategies for Joint Ventures. Lexington, MA: Lexington

Books, 1985.

Hax, Amoldo C, and Nicolds S. Majluf. Strategic Management: An Integrative

Perspective. Englewood Cliffs, NJ: Prentice-Hall, 1984.

Henderson, John C, John F. Rockart, and John G. Sifonis. 'Integrating

Management Support Systems into Strategic Information Systems Planning."

Journal ofManagement Information Systems, 4, No. 1 (1987), 5-23.

, and John G. Sifonis. 'The Value of Strategic IS Planning: Understanding
Consistency, Validity, and IS Markets." MIS Quarterly, 12 (1988), 187-200.

Herold, David M. "Long-Range Planning and Organizational Performance: A
Cross-Valuation Study." Academy ofManagement Journal, 15 (1972), 91-102.

Hofer, Charles W., and Dan E. Schendel. Strategy Formulation: Analytical

Concepts. St. Paul, MN: West Publishing Company, 1978.

IBM, Information Systems Planning Guide, Business Systems Planning Report No.

GE20-0527-2, 3rd Edition, July 1981.

Janson, Marius A., and L. Douglas Smith. "Prototyping for Systems Development:

A Critical Appraisal." MIS Quarterly, 9, No. 4 (1985), 305-316.

Johnston, H. Russell, and Michael R. Vitale. "Creating Competitive Advantage
With Interorganizational Information Systems." MIS Quarterly, 12 (1988), 153-165.

Karger, Delmar W., and Zafar A. Malik. "Long Range Planning and Organizational

Performance." Long Range Planning, 8, No. 6 (1975), 60-64.

-40-



Keen, P. G. W. Competing in Time: Using Telecommunications for Competitive

Advantage. Cambridge, MA: Ballinger, 1986.

Kemerer, Chris F., and Glenn L. Sosa. "Systems Development Challenges in the

Strategic Use ofInformation Technology: Some Cautionary Lessons from
Experience." Center for Information Systems Research Working Paper # 186,

Massachusetts Institute ofTechnology, Cambridge, MA, February 1989.

King, William R. "Strategic Planning for Management Information Systems." MIS
Quarterly, 2, No. 1 (1978), 27-37.

"Evaluating Strategic Planning Systems." Strategic Management Journal,

4 (1983), 263-277.

"Evaluating an Information Systems Planning Process." Working Paper
#592, Graduate School of Business, University of Pittsburgh, Pittsburgh, PA, 1984.

, and A. Srinivasan. "Decision Support Systems: Planning, Development and
Implementation." In Applications in Management Science, 3, JAI Press, 1983, pp.

87-107.

Kling, Rob. "Social Analyses ofComputing: Theoretical Perspectives in Recent
Empirical Research." Computing Surveys, 12, No. 1 (1980), 61-110.

Koh, Jeongsuk, and N. Venkatraman. "Joint Ventures in the Information

Technology Sector: An Assessment of Strategies and Effectiveness." MIT Sloan

School ofManagement Working Paper No. 1908-89, Cambridge, MA, December
1989.

Lawrence, Paul R., and Jay W. Lorsch. Organization and Environment: Managing
Differentiation and Integration. Boston, MA: Harvard Business School Press, 1967.

Leavitt, H. J. "Applied Organizational Change in Industry." In Handbook of

Organizations, Chicago, IL: Rand McNally, 1965, Chapter 27.

Loveman, Gary W. "An Assessment of the Productivity Impact ofInformation

Technologies." MIT Management in the 1990s Working Paper 88-054,

Massachusetts Institute ofTechnology, Cambridge, MA, July 1988.

Malone, Thomas W., Joanne Yates, and Robert I. Benjamin. "Electronic Markets
and Electronic Hierarchies." Communications of the ACM, June 1987, 484-497.

Marcus, M. L., and Daniel Robey. "Information Technology and Organization

Change: Causal Structure in Theory and Research." Management Science, 34, No. 5

(1988), 583-598.

Martin, James. Application Development Without Programmers. Englewood Cliffs,

NJ: Prentice-Hall, Inc., 1982.

Strategic Data Planning Methodologies, Englewood Cliffs, NJ: Prentice-

Hall, Inc., 1982.

Mason, Richard 0., and Ian I. Mitroff. "A Program for Research on Management
Information Systems." Management Science, 19 (1973), 475-487.

-41-



, and "Assumptions of Majestic Metals: Strategy through
Dialectics." California Management Review, 22, No. 2 (1979), 80-88.

, and Challenging Strategic Planning Assumptions: Theory, Cases,

and Techniques. New York: John Wiley & Sons, Inc., 1981.

McFarlan, F. W. 'Information Technology Changes the Way You Compete."
Harvard Business Review, 62, No. 3 (1984), 98-103.

, and James L. McKenney. Corporate Information Systems Management: The
Issues Facing Senior Executives. Homewood, IL: Richard D. Irwin, Inc., 1983.

McKinsey & Company, Inc. "Unlocking the Computer's Profit Potential." The
McKinsey Quarterly, Fall 1968, 17-31.

McLean, E. R., and J. V. Soden. Strategic Planning for MIS. New York: John Wiley
& Sons, 1977.

Miller, D. "Toward a New Contingency Approach: The Search for Organizational

Gestalts." Journal ofManagement Studies, 18 ('1981), 1-26.

Mintzberg, Henry. "What is Planning Anyway?" Strategic Management Journal, 2

(1981), 319-324.

Mumford, E. "Participative Systems Design: Structure and Method." Systems,

Objectives, Solutions, 1, No. 1 (1981), 5-19.

Myers, Stewart C. "Finance Theory and Financial Strategy." Interfaces, 14, No. 1

(1984), 126-137.

Myers, Ware. "MCC: Planning the Revolution in Software." IEEE Software, 2,No.

6 (1985). 68-73.

Parker, Marilyn M., and Robert J. Benson, with H. E. Trainor. Information

Economics: Linking Business Performance to Information Technology. Englewood
Cliffs, NJ: Prentice-Hall, 1988.

Pyburn, Philip J. "Linking the MIS Plan with Corporate Strategy: An Exploratory

Study." MIS Quarterly, 7, No. 2 (1983), 1-14.

Raghunathan, T. S., and W. R. King. "The Impact ofInformation Systems Planning

on the Organization." Omega, 16 (1988), 85-93.

Rockart, John F. "ChiefExecutives Define Their Own Data Needs." Harvard
Business Review, 57, No. 2 (1979), 81-93.

, and M. S. Scott Morton. 'Implications ofChanges in Information

Technology for Corporate Strategy." Interfaces, 14, No. 1 (1984), 84-95.

, and Jamej E. Short. "IT in the 1990s: Managing Organizational

Interdependence." Sloan Management Review, 30, No. 2 (1989), 7-17.

Rotemberg, J., and G. Saloner. 'Information Technology and Strategic Advantage."

Unpublished manuscript, Management in the 1990s research program, MIT,

Cambridge, MA, 1989

-42-



Sharpe, Jim H. "Building and Communicating the Executive Vision." IBM
Australia, Ltd. Working Paper: 89-001, February 1989.

Snow, C. C, and L. Hrebiniak. "Strategy Distinctive Competence and
Organizational Performance." Administrative Science Quarterly, 25 (1980), 317-

336.

, and Raymond E. Miles. 'The Role of Strategy in the Development of a

General Theory of Organizations." In Advances in Strategic Management, Vol. 2, Ed.

Robert Lamb, Greenwich, CT: JAI Press, 1983, pp. 231-259.

Strassman,P. The Information Payoff. New York, NY: Free Press, 1985.

Thomas, James B., and Reuben McDaniel. "Organizational Antecedents to Issue

Formulation." Academy ofManagement Proceedings, Anaheim, CA, August 1988.

Thompson, James D. Organizations in Action: Social Science Bases of
Administrative Theory. New York: McGraw-Hill, 1967.

Venkatraman, N. "The Concept of Fit in Strategy Research: Toward Verbal and
Statistical Correspondence." forthcoming in Academy ofManagement Review, July
1989.

, and John C. Camillus. "Exploring the Concept ofTit' in Strategic

Management." Academy ofManagement Review, 9 (1984), 513-525.

, and John H. Grant. "Construct Measurement in Organizational Strategy

Research: A Critique and Proposal." Academy ofManagement Review, 11 (1986),

71-87.

, and V. Ramanujam. "Planning System Success: A Conceptualization and
an Operational Model." Management Science, 33 (1987), 687-705.

, and G. Walker. "Strategic Consistency and Business Performance: Theory
and Analysis." MIT Sloan School ofManagement Working Paper 1918-89,

Cambridge, MA, February 1989.

Weick, KarlE. The Social Psychology ofOrganizing, 2nded. Reading, MA:
Addison-Wesley, 1979.

Wind, Yoram, and Thomas S. Robertson. "Marketing Strategy: New Directions for

Theory and Research." Journal ofMarketing, 47, No. 2 (1983),

Wiseman, Charles. Strategy and Computers: Information Systems as Competitive

Weapons. Homewood, IL: Dow Jones-Irwin, 1985.

Zachman, J. A. "A Framework for Information Systems Architecture." IBM Los

Angeles Scientific Center Report # G320-2785, March 1986.

Zani, William M. "Blueprint for MIS." Harvard Business Review" 48, No. 6 (1970),

95-100.

Zmud, Robert W. "Diffusion of Modern Software Practices: Influence of

Centralization and Formalization." Management Science, 28 (1982), 1421-1431.

-43-



, A. C. Boynton, and G. C.Jacobs. "The Information Economy: A New
Perspective for Effective Information Systems Management." Data Base, 16, No. 1

(1986), 17-23.

Zuboff, Shoshana. In the Age ofthe Smart Machine. New York: Basic Books, Inc.,

1988.

-44-











Date Due i].h'V'^o

JUL 17 199(P

^Y 2 1 t993

PEC3 1



MIT LIBRARIES

3 TOAD DDSflflflflfl 5

^SEMENT,




