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ABSTRACT

SYSTEMS DEVELOPMENT FRICTION: A CAUSAL MODEL
BASED ON EQUITY CONSIDERATIONS

By

Patricia Ann Essex

In an effort to move information systems (IS) research
towards a more sound theoretical base, an MIS Law was
proposed by Cushing.® The proposed law states that systems
success is inversely related to the amount of friction
between user and analyst during systems development and
implementation. This dissertation builds and tests a causal
model of friction in the IS development environment with an
emphasis on the allocation of costs and resources.

Friction is seen here as a resistance to IS
interaction. Causes of friction are the result of
management policies and actions. Friction is hypothesized
to decrease with the provision of incentives and increase
with higher levels of resource conflict and organizational
pressure. Equity theory provides the basis for operational
definitions of the three exogenous variables.

In the proposed model, the level of friction impacts
the quality of user-developer interaction. Interaction
quality can be enhanced when top management or other parties
utilize countermeasures to deal with friction's adverse
effects. The higher the quality of interaction, the more

likely the user will have a positive attitude toward the



system being developed and will actually employ it when it
is implemented.

An experiment was conducted to test the developed
model. The results of that experiment provide some support
for the model, but suggest that the model is not fully
specified. A potentially omitted variable, affected by
perceived resource conflict, impacts interaction quality
without affecting friction. Furthermore, the organizational
pressure effect upon the participant's attitude towards the
new system is unexpectedly positive, which is opposite the
prediction of the model.

The friction model and its test supply a framework to
aggregate a large amount of prior systems research.
Further, it provides a springboard for additional research
into the consequences and costs of allowing or mitigating

friction.

* B. E. Cushing, "Frameworks, Paradigms, and Scientific

Research in Management Information Systems," The Journal
of Information systems (Spring 1990) pp. 38-59.
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CHAPTER 1 - INTRODUCTION

The systems research literature is replete with studies
investigating the reasons why an information system (IS) is
or is not successful. Much of the work has focused upon the
involvement of the user in IS design and provides mixed
evidence as to whether increased involvement helps or
hinders systems success (Wong-On-Wing, 1988; Ives and Olson,
1984). Cushing (1990) reviews the progress of the IS field
with respect to the standards of scientific research. He
concludes his review by proposing that friction between
systems personnel and users, rather than lack of user
involvement, is associated with systems that are
unsuccessful.

In this study, the physical concept of friction was
used to develop a behavioral model of how discord between
users and systems personnel (hereafter, developers) relates
to IS success during the system development cycle. An
experiment was conducted to test the model, and path
analysis provided the means of evaluating the data.

Equity theory supplied the basis for defining variables
that produce friction and for predicting the reactions of an
IS user to a situation characterized by friction. Friction
was examined as a situation-specific concept. The level of
friction may be mitigated by individual factors, such as
past experience with group tasks or affinity for

computerized work environments. However, these individual
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factors were beyond the scope of this research. This model
of friction can be utilized by managers and developers to
anticipate the occurrence of friction, to develop plans to
modify its level, or to manage any adverse consequences of
realized friction.

Friction is interpreted in this model as a resistance
by potential system users or developers to interaction with
one another on an IS development project. Friction is
predicted to arise out of situations where users and
developers have resource conflicts or where organizational
pressure exists. Resource conflicts occur when the parties
disagree about the use of personally controlled resources,
such as time and knowledge. Organizational pressure exists
when the costs of development are disproportionately borne
by one party as compared to some other party who receives
benefits from the new system. Management plays an important
role in the model through the assignment of resources, the
provision of incentives, and the structuring of performance
contracts.

Factors contributing to system success are important
both to users and to developers. Accountants are one group
of users particularly concerned with IS success. The
general objective of accounting is the provision of timely,
relevant information for decision making. In many firms,
accountants were the first user group to participate in IS
development. In most firms, accountants are still heavily

involved.
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Accounting systems are sometimes changed to provide for
the information needs of non-accountants. Such situations
arise when the data needed by non-accountants can be
collected simultaneously with accounting data. Thus, IS
changes can force the accountant to bear substantial costs
related to the transfer of specific knowledge about the
current system while another entity reaps substantially all
the benefit accruing to the new system. When such
inequities are perceived, the accountant is subjected to
friction as a user.

Alternatively, the accountant acting as an IS developer

can generate friction felt by others. A proposed accounting
information system that collects new performance data may
produce a perception of threat to non-accountants.
Perceived threat has been shown to affect the way a user
behaves during system development (Newman and Sabherwal,
1991). User resistance to a project bearing a perceived
threat is an understandable response.

The research proposed, therefore, is important to
accountants who are involved with information systems either
as users or as developers. The model developed herein
supplies a theoretically-based foundation for future IS
research. In addition, the results of this study carry
implications for wage contracts, incentives, and actions of
top management.

The remainder of this dissertation is organized as

follows. Chapter 2 of the paper derives a model of friction
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from Cushing's (1990) discussion and from physics. 1In
Chapter 3, the causes and consequences of friction are
theoretically extended. Chapter 4 describes the research
design for testing the model, and the results of the
experiment are discussed in Chapter 5. Finally,
conclusions, limitations, and future research are addressed

in Chapter 6.



CHAPTER 2 - A MODEL OF IS-DEVELOPMENT FRICTION

This chapter develops a model of friction as it applies
to the information systems development environment. The
model was inspired by Cushing's (1990) proposed MIS Law and
was refined using concepts derived from two arenas: the
physical concept of friction and the psychological concern

of comparative equity.

2.1 Cushing's Proposed MIS Law

IS research has been criticized for its lack of
theoretical grounding (Sethi and King, 1991; Cushing, 1990;
Wong-On-Wing, 1988). Cushing (1990) reviews the state of
management information systems (MIS) research in an effort
to assess the development of MIS as a scientific research
discipline. He concludes that, although a consensus with
respect to the appropriate domain of MIS research has been
achieved, no particular paradigm has yet emerged from the
MIS literature. 1In an effort to drive the MIS research
discipline toward a higher evolutionary state, Cushing
proposes the following MIS Law:

The success of any MIS will tend to be inversely

related to the degree of friction that exists

between MIS users and MIS developers during the

gi??esses of development and use of the MIS (p.
The appropriate measures of MIS success are not specified by

Cushing. Furthermore, neither a definition nor a measure of

friction currently exists in the MIS literature.
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Consequently, the proposed law has yet to be submitted to a
direct, empirical test.

Without attaching a specific meaning to the term
friction, Cushing asserts that friction between user and
developer is inherent in the systems environment and is
present during both the development and the use stages of
the system life cycle. Friction is viewed as a function of
user and developer characteristics, MIS characteristics, and
factors found in the organizational environment. According
to Cushing, friction is caused primarily by the fact that
developers and users have different goals. From an
organizational perspective, developers have a technical goal
while users have a functional goal. The prevalence of this
basic goal incongruence is described astutely in a recent
article on improving user-analyst communication
(Christensen, 1991):

Usually, the technology experts focus on speed and

power, which is pretty interesting, considering

the primary concern of most users is usability and

efficiency (p. 72).

Cushing suggests that friction affects system success
indirectly through its impact upon the quality of
interaction between the user and the analyst. He states
that management policies can reduce friction, acting as
lubricants, and thus smooth the user-analyst interactions.
However, friction is not expected to be entirely eliminated,

even with the use of such policies.
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From Cushing's description of the proposed MIS Law, a
causal model can be drawn. It is shown in Figure 1, where
the signs beside each path indicate the predicted sign of
the correlation between the connected variables. User-
developer differences are expected to cause friction
although it can be mitigated if management policies are in
force to make interactions go more smoothly. Cushing's
proposed law states that friction negatively affects the
quality of user-developer interaction. Finally, the higher
the quality of user-developer interaction, the more likely

that the system will be successful.

2.2 The Physical Concept of Friction

Friction in the IS environment has not been defined by
prior research. However, a parallel to the IS environment
can be found in the physical concept of friction. Reviewing
the physical concept of friction is helpful in the

development of the friction model.

2.2.1 Friction

Friction is defined as "the resistance to sliding that
originates at the boundary between two contacting solids."
(Encyclopedia Americana, 1991, p. 90.) This definition
requires that two entities be touching and that movement be
involved. 1In a systems development project, the user and
the developer are the two contacting entities. Since change

to an IS captures the notion of movement, resistance to
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interaction on a proposed IS development project seems
comparable to the resistance to sliding displayed by
physical objects.

Friction is inherently neither good nor bad. Just as
the physical world relies on friction for such events as
stopping a car, the firm may benefit from friction's power
to slow IS development. Friction, the resistance to
interaction on IS development projects, can help ensure that
IS projects are not undertaken when no user in the firm
values the project. Similarly, friction may aid developers
in determining which projects to undertake when their
resources are limited. However, if an IS project with high
levels of friction proceeds into the development stage,
negative repercussions during user and developer interaction

are a very likely result.

2.2.2 Adhesion

The major cause of friction, as explained by adhesion
theory, is the presence of highly stressed spots on the
contacting surfaces. Adhesion, the interaction at these
spots, usually explains over 80% of the frictional force.
At these spots, the surface atoms merge and create very
strong bonds. The bonding of the surface atoms can be
considered a result of two solids striving to capture space,
with each solid taking what space it can, an atom at a time.
In other words, bonding arises out of the contention for

resources (space) demanded by two entities (the solids).
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In the IS development environment, friction can also be
caused by disagreements over resources. The resources
required to be supplied by people interacting on an IS
project include time, effort, and knowledge. The developer
working on a new IS wants the user to spend time clarifying
system requirements using specific knowledge of the domain
area, something a user may be uniquely qualified to do. The
user, on the other hand, likely wants the developer to
contribute a great deal in terms of knowledge about systems
and to spend adequate time on the development effort so as
to bring it to implementation in a timely manner. Friction
arises, therefore, whenever the resources desired by one
party are not willingly provided by the other. 1In the
proposed model, this contribution to friction is called

Resource Conflict.

2.2.3 Normal force

A second factor affecting friction in the physical
sense is the load, called normal force, that presses the two
surfaces together when they are stationary. This load
usually is measured by gravity or weight. Friction is
proportional to the normal force. 1In other words, heavier
loads pressing two surfaces together require more force to
initiate and sustain movement. The load or external
pressure that bears upon the contacting surface is

independent of the surface area. Thus, in a sense, load is
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an autonomous agent. It does not enter directly into the
bonding process but does affect it.

Similar events occur in the IS environment. Consider
the user and the developer as the contacting surfaces.
External pressures--particularly the need for the user to
supply knowledge about the task environment--often push
these two agents together, and the amount of external
pressure varies from one situation to another. Examples of
such pressures include demands by a non-accounting
department for accounting information in a new format or a
request by the external auditor for a higher level of
accounting control. In the proposed model, this concept of
load or pressure is labeled Organizational Pressure, and it
is a representation of the amount of pressure placed by
other parties upon the user or the developer to become

involved in IS development.

2.2.4 Lubricant

Physical friction can be reduced by the application of
a lubricant between the contacting surfaces. The lubricant
reduces the bonding action between the solids and increases
the ease with which sliding can be initiated. Common
examples of lubricants are water and oil. Lubricants are
especially beneficial when friction is likely to cause an
unwanted loss of energy, such as in a machine that runs

continuously.
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In the IS environment, lubricant can be described as
the provision of incremental resources in anticipation of
development interaction. These resources might be supplied
to either the user, the developer, or both. Commonly
provided lubricants, described as Incentives in the model,
include extended deadlines for functional tasks and

budgetary slack to allow the hiring of temporary help.

2.2.5 Energy Loss

The by-product of friction in sliding surfaces is a
loss of energy, often appearing as heat. The heat is
absorbed by the surfaces and affects the way in which they
interact. 1In some cases, this energy loss is considered to
be a desirable product, such as when a person rubs his hands
together to warm them. In many situations, however, this
loss of energy is considered a serious problem which can
cause damage to the solids' surfaces as well as to the
mechanical interaction process.

As the user and developer work together to create an
IS, friction between them can be revealed in a number of
ways--perhaps through heated argument or wasted effort.
Symptoms of friction, such as conflict, can be positive
occurrences if they lead to more discussion and better IS
design. On the other hand, conflict can also result in
negative outcomes, particularly when one of the parties
refuses to seek mutually acceptable terms. As Cushing

(1990) noted, conflict is just one manifestation of
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friction. Others might include passive resistance (such as
presenting the appearance of participation in the
development effort but without participating in fact) or
even sabotage of the IS. Friction, as defined above, is a
resistance to interaction and accordingly has a negative
impact on IS development interaction. This impacted

variable is called Interaction Quality in the model.

2.2.6 Coolant

When an excessive loss of energy is imminent in a
physical system, the system is often supplied with a coolant
to reduce the amount of heat absorbed by the solids. 0il
and water, listed earlier as examples of lubricants, also
are common coolants. Coolants can be distinguished from
lubricants by their timing. A lubricant is the provision of
additional resource in anticipation of interaction; its
presence keeps some friction from arising. A coolant may or
may not increase the supply of resource available to the
entities, and it is not applied in order to avoid friction.
Rather, a coolant is applied after friction has generated
heat or other by-products and is aimed at reducing the
negative effect of the by-product.

When interactions between user and developer in the IS
environment become negatively heated, members of the
organization can employ a variety of techniques to calm the
parties and reduce undesired expenditure of resources.

These techniques are called Countermeasures in the model.
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Probably the most common countermeasure used is top
management involvement in the IS project; user sign-off on
important decisions is another.
Table 1 summarizes the terms used in the physical
explanation of friction. The corresponding terms used in
the systems development model are listed along with the

definitions used in this study.

2.3 The Proposed Model

The proposed model of IS development friction is shown
in Figure 2. It has been developed using Cushing's
framework (Figure 1) as a base and refining the terms and
linkages in light of physical friction concepts.

Note that all three variables having an impact upon
friction (resource conflict, organizational pressure, and
incentives) are controlled by managers. They approve the
terms of compensation packages and control the basis of
performance evaluations. These evaluations promote certain
user-developer differences and can foster disagreements
about the use of personally controlled resources. The
presence of resource conflict increases the level
offriction. Also generating increased friction is the
presence of organizational pressure. This pressure occurs
when management allocates resources (or circumstances bestow
the benefits of a new project) disproportionately from the
distribution of the project's costs. To alleviate friction

by altering resource allocations, incentives can be
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TABLE 1

MODEL CORRESPONDENCE AND VARIABLE DEFINITIONS

PHYSICAL
NODEL
TERM

SYSTEMS MODEL
TERM

DEFINITION USED IN THIS STUDY

Friction

Friction

Resistance to interaction on the IS
project.

Adhesion

Resource
Conflict

Contention between user and developer
over the use of resources. Such
conflicts arise because one of the
participants is facing a potential
drop in net equity.

Normal
Force

Organizational
Pressure

Pressure placed on the participant by
others who stand to benefit from the
new system (disproportionately as
compared to the participant).

Lubricant

Incentives

Provision of incremental resources by
an external party to encourage
participation in the proposed project.
The timing of incentives is after the
initial proposal of the new IS.

Examples include budgetary slack,
bonuses, temporary help, and the
promise of job promotion.

Energy Loss

Interaction
Quality

Quality of interaction between user
and developer during IS development.
This assessment deals with the process
of development and is a retrospective
or concurrent evaluation.

Coolant

Countermeasures

Practices that reduce the negativity
of interactions. Can be provided by
management, developers, or users.
Timing is after onset of the system
development interaction.

Examples include top management
involvement, user sign-off, and the
avoidance of computer jargon.
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provided. Friction has a negative impact upon interaction
quality, but this impact may be offset by the use of
countermeasures. Finally, the model indicates that the
success of the system is a function of the quality of user-

developer interaction.



CHAPTER 3 - THEORETICAL DEVELOPMENT OF CONSTRUCTS

The physical model of friction was applied to the
information systems environment in the previous chapter. 1In
this chapter, the IS-development friction model is
interpreted so as to be applicable to human interactions.
The interpretation is facilitated by the.psychological

concept of comparative equity.

3.1 Roots of Friction

Equity theory suggests that a person considers a
proposed change, such as a new IS, in two different lights
(Adams, 1965; Walster et al., 1976; Joshi, 1991). First, a
person decides whether the change is likely to increase or
decrease current personal equity by comparing the potential
outcomes from the change to the required inputs. Outcomes
are defined as the positive and negative consequences of
taking part in a relationship with another. Inputs are a
person's contributions to the interaction that entitle that
person to be the recipient of the outcomes. Equity theory's
Proposition I (Walster et al., 1976) states that people try
to maximize personal net outcomes or equity. If this is so,
each individual asked to interact on IS development projects
considers the expected future change in personal equity when
determining the quantity of resources to commit to the
proposed project. If the anticipated change in equity is

negative, the potential participant declines to commit

18
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personal resources and a resource conflict is likely to
arise.

The second type of equity analysis is concerned with
comparative changes in equity. The expected change in
personal outcomes, considering personal inputs, is compared
to that of others who participate in or are affected by the
proposed IS project. Two likely comparison groups when
equity theory is applied to employee-employer situations are
the organization itself (or its owners) and other employees
of the organization. The participant determines the
situation to be inequitable if the following relationship is

perceived to hold (Adams, 1965)1:

Outcomes, . Outcomes,,
Inputs, Inputs,

(1)

where p represents the potential participant, and
o represents some other party.

Inequity resulting from an equity ratio that is lower than
that of others is considered to be organizational pressure
in the model. A person faced with such an inequity feels
higher levels of friction. In other words, the person is
more resistant to interaction. Consequently, the party who
benefits disproportionately exerts pressure (directly or

indirectly through others) on the potential participant to

'Walster et al. (1976) present a more complex formula to represent
equity in cases where inputs of one or more of the parties do not
represent positive costs, such as cruelty in social relationships. This
dissertation assumes that inputs are positive in the IS development
environment, as does Joshi (1991).
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donate personally controlled resources to the development
project.

Project interaction is not avoided, however, when the
direction of the inequity favors the potential participant.
Instead, the participant attempts to adjust the equation
components in some way so as to make the equality hold.

Such actions are discussed in Part 3.2.

3.1.1 Inputs

Several different groups of people are classified as
users of an IS--those who handle input to the IS, those who
perform processing tasks, and those who utilize the IS
output. An IS can be proposed that requires the involvement
of one, several, or even all of these people. Likewise, one
or more of them may receive the benefits from IS use. The
proposed model considers the target user to be a non-
developer who would bear input costs in the proposed IS
development regardless of the group to which the user
belongs. The major input cost incurred by this user is
assumed to be time, which is a function of both knowledge
and effort.

IS development requires knowledge about IS technology
as well as knowledge about the tasks of users being affected
by (or affecting) the IS. The amount of knowledge required
about users' tasks can vary. Some tasks utilize a great
deal of knowledge that only the user holds. This knowledge

is called specific knowledge. Other tasks are more routine;
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many people perform the task in about the same way. Task
knowledge in such situations is likely to be considered
general knowledge.

In a systems development project, many decisions about
the IS are delegated to the developer. If the task
environment utilizes general knowledge, the developer may be
able to develop the IS with little input from a particular
user. Often, however, specific knowledge about the user's
task is necessary for the success of the system. The
developer has two choices with respect to specific
knowledge: (1) learn the task well enough to acquire the
needed level of specific knowledge directly or (2) ask that
the user reveal specific knowledge by participating in the
IS development project.

Jensen and Meckling (1992, p. 255) note that "specific
knowledge . . . is often acquired jointly with the
production of other goods." Accordingly, the user's cost to
acquire specific knowledge of the task environment is likely
to be very low. The cost for the developer to acquire it is
almost certainly much higher. Thus, if the IS development
project is judged to require specific knowledge about the
user's task, the developer will urge the user to participate
in the IS development project.

The user, however, bears a cost in addition to the
acquisition cost (which is assumed to be minimal.) This

second cost is the cost of transferring the knowledge. The
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transfer cost can seem high relative to benefit from the
transfer. Jensen and Meckling (1992) explain:

After the fact, it is often obvious that a

specific piece of knowledge critical to a decision

could have been transferred at low cost . . . .

But transferring this specific piece of knowledge

in advance requires knowing in advance that it

will be critical. Without such clairvoyance,

transfer of the fact must occur as part of a

larger and more costly-to-transfer body of

knowledge, most of which will never be used. The

expected cost of transferring that larger body of

data, not the particular fact, is the relevant

transfer cost. (p. 255)

The developer is assumed to be able to estimate the
quantity of resource the user needs to commit to the project
with a reasonable degree of accuracy. The estimate is keyed
to the amount of specific knowledge needed to develop the IS
successfully. The developer communicates the input estimate

to the user at the start of the project.?

3.1.2 Outcomes

For participants, IS project outcomes can include
positive outcomes such as increased salary or lighter
workloads as well as negative outcomes like unwanted changes
or increased task complexity. In the proposed modél, the

most important outcome for participants in an IS project is

2Baiman and Lewis (1989) demonstrated that agents will communicate
nontruthfully if doing so is of benefit to them. 1In the IS development
environment, the estimate is assumed to be communicated truthfully. The
developer has little incentive to overestimate the user's resource
expenditure. If the estimate is high relative to the user's outcomes,
the user would refuse to interact on the project. Similarly, an
underestimation of the needed resource commitment can be
counterproductive. The user is likely to consider the input estimate as
an upper limit and may view a later request for additional resources
with dismay, if not outright rebellion.
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assumed to be the impact of the new system on the
participant's expected future compensation.

Firms typically pay most developers and many users a
salary set at the beginning of the contract period. The
contract (whether oral or written) may contain a provision
for salary revision in the next period, provided that the
worker continues in the firm's employment. Salary changes
often depend upon both the firm's overall performance and
the employee's performance evaluation. Such a pattern is
typical of situations where annual raises in contract
salaries include an "across-the-board" portion and a "merit"
amount. This salary structure is presumed to motivate
workers to select actions that will enhance the value of the
firm (Baker, Jensen, and Murphy, 1988).

The basis for performance evaluation could be a major
factor creating differences between developers and users.
Generally, the performance evaluation considers the worker's
resource expenditure upon both functional and non-functional
tasks. The task of IS development is a functional task of
the developer. However, IS development falls in the

category of non-functional tasks of the user.

Using Antle and Demski's (1988) criterion for
controllability, the variable in the salary revision
function that is probably considered more highly
controllable by an employee is the performance evaluation
(Baker, Jensen, and Murphy, 1988). Further, an employee is

likely to be more skilled in the functional task than in the
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non-functional task. Thus, functional performance
reasonably is perceived as weighing more heavily in that
evaluation than non-functional activity (Dye, 1992). A user
anticipates whether the present IS can handle functional
tasks in the future as well as it does currently. If a new
information system is perceived as necessary to the
achievement of the desired level of functional performance,
a user can be expected to actively promote its development.
However, the user may be less than cooperative on IS
development projects that are not expected to contribute to
(may even be perceived as detrimental to) the accomplishment

of assigned functional duties.

3.1.3 Equity Change Evaluation

The potential participant's beliefs about expected
outcomes and inputs, along with other information gathered
from a variety of sources, constitute private information
that is used to determine the level of personal resource to
commit as inputs to the proposed IS project. A high level
of input is chosen only if doing so is expected to shift the
probability distribution of the firm's earnings or the
employee's own performance evaluation in such a way that the
outcomes are greater than the resource cost. Otherwise, a

lower input level is chosen by the participant.?

3potential participants are expected to act as if they evaluate
their potential inputs and outcomes in terms of present values. Thus,
if a user is close to retirement and the IS is not expected to be
operable for several years, the resource cost may substantially outweigh
the benefit. 1If the user expects to be in the same functional capacity
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If the amount committed by the user differs from the
amount requested by the developer, a resource conflict
arises. Similarly, the user may perceive that the developer
needs to devote resources to a proposed project in a
quantity that exceeds the amount the developer intends to
commit.4 If the developer does not commit the incremental
resources, a resource conflict also exists. Resource
conflict in the model encompasses conflicts over both user-
or developer-controlled resources.

Not only does a potential participant examine personal
outcomes and inputs, but those of others are evaluated, too.
Thus, even when a person desires a new IS due to an increase
in net equity, friction can arise because of perceived
inequitable distributions of outcomes compared to inputs.
The participant's expectation that benefits of the proposed
IS will be disproportionately garnered by someone else is

captured as organizational pressure in the model.

for a long time, the benefits likely are given a higher value. Because
IS development costs must be borne in the near future and IS benefits
could be years away, the net present value approach automatically
assigns equal utils of cost more weight than benefit. 1In addition,
since input costs can often be estimated much more accurately than
outcomes, the probability associated with future costs is likely to be
higher than the probability associated with future outcomes. Thus, both
the time differential and the certainty calculations cause development
costs to be more highly weighed in the equity analysis than if the
approach were not done on a present value basis.

4In firms with MIS steering committees, the developer may have less
control over the choice of projects. However, the developer does
consider personal changes in equity when setting his or her own task
priorities.
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3.1.4 Interventions of Managers

The bases for the organizational pressure and resource
conflict variables are determined by management when they
define performance evaluation criteria, approve IS
development efforts that cut across departmental lines, and
distribute rewards to members of the organization. If
management realizes that IS activity is important to the
firm and wishes to minimize resistance of participants, one
or more incentives can be offered to them. Incentives
operate by increasing the participant's outcomes or by
supplementing the participant's resource supply (effectively
reducing input costs.) Since incentives typically are
costly to the firm, they are supplied only when friction
between the user and the developer must be reduced.

The incentives variable in the model measures the
presence of resources (supplied by some other party) that
are available only if the development project is undertaken.
The participant does not know about the availability of
these resources at the time of initial evaluation of the IS
project; otherwise, the participant would incorporate the
value of the incentive into the above outcomes to inputs
analysis.

Earlier studies (Sen and Yardley, 1989) that have
examined budgetary slack or allocation schemes have, in
effect, studied the resources provided via incentives in
order to reduce or avoid friction. Such mechanisms also

have been used to increase friction (by decreasing user
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resource allotments) in order to moderate and control

demands made upon IS resources (Henry, 1990).

3.2 cConsequences of Friction

As discussed earlier, friction can ensure that
unnecessary IS development is not undertaken and can improve
the allocation of scarce resources. Accordingly, the full
elimination of friction is not a goal for most firms. High
friction levels in ongoing projects, however, are likely to
affect interaction quality adversely because such projects
force participants into perceived inequitable relationships.

When a person is involved in an inequitable
relationship, distress is the predicted result (Walster et
al., 1976). This reaction may take the form of anger if the
person feels less rewarded than some reference group, or it
may take the form of guilt if the person is over-rewarded
relative to others. Propositions III and IV of equity
theory (Walster et al., 1976) state that the higher the
level of inequity, the more distress is felt and the more
vigorously a person seeks to restore equity. This process
is known as dissonance reduction. It can be accomplished by
changing either actual or perceived outcomes and inputs. 1In
the case of a resource conflict, dissonance reduction must
address the participant's outcomes and inputs. However, in
the case of organizational pressure, the outcomes and inputs

of the firm or the reference group can also be addressed.
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A number of practices can be utilized for dissonance
reduction. Countermeasures can be undertaken by management,
by other parties to the relationship, or even by the
potential participant. For example, the user may have
determined that personal outcomes will be less than inputs
and accordingly is disinclined to participate on the IS
project. If pressured to interact, the user can reduce
distress by decreasing personal inputs or increasing
personal outcomes. Increasing actual outcomes at will may
be difficult, but reducing actual inputs is often relatively
easy. Participating in appearance only, shirking duties, or
being more efficient with resources all diminish the cost of
input.

Management in organizations with successful IS
typically provide some form of support during IS
development. This support can be characterized as
involvement or participation (Jarvenpaa and Ives, 1991), and
such activities are costly to the manager in differing
degrees. Participation occurs when managers personally

intervene in the IS project. Involvement is less concerned

with IS-related actions than with the manager's
psychological state with respect to IS activity. When
management support takes the form of a countermeasure (as
both participation and involvement generally do), the
inequity felt by a user as a result of comparing personal
equity changes to those of the firm or its owners will be

reduced, all else being equal.
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Although participation is probably the more costly
action for a manager, it likely changes only one component
of the equity equation (Eqg. 1): inputs of others. On the
other hand, manager involvement can operate by changing the
user's perceptions of personal outcomes, personal inputs,
other's outcomes, or other's inputs. For example, the
manager might emphasize in discussions with users the firm's
provision of special training classes (other's input) that
will increase the level of IS-related skill of the user
(participant's outcome) and the potential for promotion due
to the new skill (participant's outcome). For a given level
of management resource expenditure, top management
potentially can alter the perceived levels of up to four
variables in the equity equation through involvement and to
encourage positive interaction results quite efficiently.

Although distress from being under-rewarded is expected
to be greater than that from being over-rewarded, both types
of inequity have been shown to influence attitudes and to
produce actions to alleviate the distress (Adams and
Freedman, 1976.) While participants are expected to
experience friction due to inequity that favors others, they
are not expected to display friction (that is, to resist
interaction) in the opposite case. However, actions may be
taken by participants during development that are aimed at
alleviating perceived inequity. Examples of dissonance

reduction actions are offering side payments or accepting
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more input cost than originally deemed necessary. Such
actions also are countermeasures.

Whether inequity favors the participant or favors
others, adjustments to outcomes or inputs affect the model
construct called interaction quality. This construct is an
appraisal of the user's or the developer's attitudes with
respect to the process of systems development. It is a
retrospective or concurrent evaluation that is expected to
be affected by levels of friction inherent in the project's
environment and by the presence of countermeasures. As
previously discussed, interaction quality is expected to

have a direct and positive impact upon system success.



CHAPTER 4 - EXPERIMENTAL DESIGN

This chapter describes an experiment that tested part
of the conceptual model developed in the previous chapters.
In the process of designing the experiment, several changes
were made to the model. These adaptations are described
below, and the tested model is shown in Figure 3.

(a) Two variables were included to aid in testing
the validity of the experimental
manipulations. These variables are the
perceived levels of resource conflict and
organizational pressure.

(b) The countermeasures construct was omitted in
order to reduce the number of cells in the
experiment. This was necessary in order to
acquire an adequate number of subjects per
cell.

(c) System success was measured by examining the
user's attitude toward the IS being
developed. The rationale for using this
measure for systems success is discussed in
Part 4.3.6.

(d) The incentives construct was omitted. Pilot
testing of a related experiment indicated
that the impact of reasonable incentives upon
friction was less significant than the

effects of resource conflict and
organizational pressure.

4.1 Research Design

To test the adapted model, a laboratory experiment of
actual IS development interaction was conducted. A
laboratory experiment was chosen over a field study because
of a need for increased control over many extraneous
variables that affect the IS development process. In

particular, potential effects of pre-existing attitudes

31
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related to prior experiences between the user and developer
could be minimized. The presence of such experiences could
seriously obscure conclusions about friction during IS
development by introducing the complications of a friction-
in-use model. A between-subjects design was utilized due to
the length of the experiment (approximately three hours.)

The model was tested with an orientation toward the
viewpoint of the user because it is the user's favorable
attitude and satisfied IS use that developers must promote.
Table 2 illustrates the research design. Two levels of
resource conflict (low and high) and organizational pressure
(low and high) were combined to create four experimental
treatments. Resource conflict was manipulated by varying
the cost to the user of spending time on IS development.
Organizational pressure was varied by changing the reward
given to a comparable other person for the same task. Both

manipulations are described fully in Part 4.3.

TABLE 2

RESEARCH DESIGN

ORGANIZATIONAL PRESSURE

RESOURCE
CONFLICT
Low High
Low Case A Case B

High Case C Case D
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Measures of the five endogenous variables--perceived
resource conflict, perceived organizational pressure,
friction, quality of interaction, and attitude toward IS--
were gathered for each of the four cells in the design.

These measures are also described in Part 4.3.

4.2 Experimental Setting

The experiment took place during workshop sessions for
accounting students. These sessions were conducted by the
researcher as if she were the retained representative of a
fictional firm, called The Materials Workshop (TMW). TMW's
stated function was to develop and test educational
materials for accounting students and to run research
projects "for hire." TMW had two departments: an accounting
lab and a systems lab. Testing of accounting educational
materials occurred in the accounting lab under the
supervision of the researcher. Computerized accounting
educational materials were developed in the systems 1lab.

The sessions were held in the evenings over the course
of four weeks; each session lasted three hours. Two
distinct groups of people were involved in the experiment.
Participants were exposed to the experimental manipulations

and assigned as users to the accounting lab. Confederates

to the researcher were assigned to the systems lab to act as
developers.
In order to create a realistic laboratory setting, the

fact that an experiment was taking place was hidden as far
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as possible while still complying with the requirements of
the university's human subjects review board. Participants
were not told the primary purpose of their involvement until
the debriefing, which occurred after all experimental
sessions were completed. Since undergraduate accounting
students served as participants, the accounting faculty and
graduate students who had knowledge of the experiment were
cautioned to keep it confidential. Recruiting and

debriefing materials are contained in Appendix A.

4.2.1 Participants and Their Task
4.2.1.1 Recruiting Procedures and Results

Ninety-six university students were recruited from
upper-level accounting classes to serve as participants in
this study. Recruiting was accomplished by posting
announcements (Appendix A, Exhibit 1) on bulletin boards and
distributing them in accounting classes. Students were told
at the time of recruitment that most students who
participated would earn the average pay of $15 for a three-
hour session. In order to volunteer, each student completed
a TMW application (Appendix A, Exhibit 2), returned it to
the researcher, and was subsequently contacted to schedule a
convenient session date.

Demographic information about each participant was
collected on the application for TMW employment. The
average age of participants was 21.5 years. Fifty were

female, and 46 were male. The number of accounting courses
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that each participant had completed ranged from 2 to 10; the
average amount of accounting education was 5.4 courses. The
number of computer courses that each participant had
completed ranged from 0 to 6, but 79 (82%) of the
participants had taken only one computer course. Two of the
participants had previously earned a college degree (both in
non-business fields); the rest had not. Seventy-one of the
participants had part-time or limited full-time work
experience. Eighteen had worked full-time for more than one
year but less than three years. The remaining seven
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