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ABSTRACT

A perusal of the literature on Management Information Systems reveals 2 important issues that the
field continues to investigate. First is the role of user reaction (resistance or acceptance) in the
successful implementation and working of a new information system (IS). Second is the issue of the
continued high rate of turnover of employees in MIS careers. These two branches establish two
facts -that user reaction plays a crucial role in determining system success, and that a high rate of
turnover in careers is a problem for any organization. In this paper, | ask whether these 2 issues
are related. Using game theory, | develop a theoretical framework to assess whether employee
turnover rates interact with employee reaction to influence the successful implementation of a new
IS in any firm. In other words, if there is a high turnover rate, does this increase the users’
resistance to the implementation of a new information system? The answer depends on several
factors such as the initial cost of implementation, the rate of turnover, relative compensation of the
players, and the personal rates of discounts of the players.

INTRODUCTION

v@/ roadly speaking, there are two basic bands of research in the field of Information Systems (IS). First, IS
research investigates the reasons for the success (and failure) of information systems (Lyytinen, 1988:
Sauer, 1993: Wastell, 1999: Yoon et al 1995). This investigation has established user reaction as one important factor
that determines such success (Maish, 1979). Another stream of IS research studies the various aspects of Management
Information Systems (MIS) careers: the reasons for high employee turnover in MIS careers, (Igbaria and Greenhaus,
1992) and the theoretical aspects of such turnovers (Ginzberg and Baroudi, 1988). These two branches of IS work
establish two facts: that user reaction plays a crucial role in determining system success, and that a high rate of
turnover in MIS careers is a problem for any organization.

It is true that there maybe a high rate of turnover in personnel in any organization and that most organizations
continue to implement new information systems. Given this, | develop a game theory framework to analyze whether
in any firm, employee turnover rates influence employee reaction to a new IS, and how this interaction impacts the
success of the new IS. | ask the following questions: Does the presence (absence) of high turnover rates change the
way employees react to a new IS? If so, how does this impact the successful implementation of a new IS?

The primary concern of a substantial portion of IS research has been the identification, operationalization and
measurement of the factors that make an information system successful. The importance of system success has been
underlined by the failure of many information systems. Information system development projects often run over
budget, require expensive budget changes, and are developed but not implemented (Tait and Vessey, 1988). Factors
believed to affect the successful development and implementation of an IS system range from the characteristics of the
task, the staff, the organization (Zmud, 1981) to factors such as individuals and organizational reaction to systems
implementation (Maish, 1979). A review of the various reasons for IS success is presented in DeLone and McLean,
1992. Of the six categories they identify, the one relevant to this study is the ‘USE” variable — the interaction between
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the intended user of the system with the information system.

Empirical forays into the relationship between user involvement and system success have largely proved
inconclusive (Alter, 1978: Alter and Ginzberg, 1978: Gallagher, 1974: Guthrie, 1974: Lucas, 1975, 1976: Maish,
1979: Olsen and lves, 1981: Powers and Dickens, 1973: Schewe, 1976: Swanson, 1974: and Tait and Vessey, 1988).
Ives and Olsen (1984) review 22 empirical studies of the effect of user involvement on system success. They reach
three conclusions (as presented in Tait and Vessey, 1988). First, that research based on user involvement is rarely
based on strong theory. Second, that empirical research has not convincingly demonstrated the benefits of user
involvement. Finally, that the majority of studies on user involvement have been methodologically flawed to the
extent that few conclusions can be made about the relationship of user involvement to system success.

This paper addresses the first of these conclusions. | present a theoretical model of user implementation.
The model allows for the possibility of different rates of turnover. | ask whether a high turnover rate increases the
user’s resistance to the implementation of a new information system. The answer depends on several factors such as
the initial cost of implementation, the rate of turnover, relative compensation of the players, and the personal rates of
discounts of the players.

The paper proceeds as follows. In section Il, I present the theoretical model and discuss the results. |
conclude with suggestions for future research in section Il1.

THEORETICAL MODEL

When studying user reaction to new information systems, the rate of turnover plays a crucial role. This paper
explores the implication of this role for the success of an information system. Specifically, does the existence of a high
turnover rate imply increased user resistance to the implementation of an IS system.

The Model

Suppose the manager or supervisor in a firm is considering implementing a fully functioning information
system into her department. The average employee in that department, Player I, is the direct user of the system.

Modeling User Reaction

Player | has the option to adopt the system into her every day work, or proceed without it. In other words,
Player | can implement the system, cooperate (C), or not implement the system, not cooperate (NC). * Every other
employee in the department (Player Il) has the same option. The payoffs that the players receive are a function of the
actions they choose. In this setup, the payoffs indicate the change in compensation that the players receive as a
consequence of their actions.

If Player | cooperates, she bears a one-time cost, C, of implementing the new IS in period 1. This cost can be
thought of as the time and effort needed for Player | to learn the new system. She also earns a benefit, By, from her
increased efficiency. Therefore, her net benefit in period 1, NBy, is the benefit accruing from the new IS, less the cost
of learning the system. That is:

NB]_: Bl—C.

If Player | does not implement the system, she still receives the benefit B; in period 1 from the new IS
system, but does not bear the cost, C. This can happen, for instance, if the new IS increases the efficiency and
reputation of the department. Player | herself does not contribute to the increased efficiency, but receives the
accolades. This kind of positive externality means that in period 1, her payoff is B; (> NB,).

This terminology is adopted merely for the sake of convenience. It follows closely the terminology of the Prisonet's Dilemma - a game after which this
one is modeled.
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There is, however, a cost to not cooperating. The non-cooperating player will incur this cost in the next
period, and it will persist in subsequent periods. This cost (A) can be thought of as a bad performance review that

5, ¢

goes into the player’s “permanent record” and lowers her compensation relative to her colleagues.

Note that if nobody implements the new IS system, they all receive the same benefit as before the game
started. This benefit is By, and it is higher than the first period benefit from implementing, but lower than the benefit
from implementing in the absence of cost. In other words,

B; > By > NB;
I assume common knowledge. Each player is fully cognizant of the others strategies (C, NC) and payoffs.

The players are fully rational. They choose actions that maximize their respective payoffs. The game in the first
period is represented in Figure 1 below.

Figure |
Player |
Cooperate (C) Not Cooperate (NC)
Player I1 C((I]r(r)l%?(ra?rir(lf):) NBy, NB, NBy, By
" (ot tmplemen) B, NB, B Bo

If both players choose NC, choose not to implement the system, [south east cell], there is no increased benefit
from the IS, so they both earn B,. If they cooperate, and implement the system, then they gain NB; [northwest cell]
each. The interesting case is when one player decides to implement the system, but the other does not. This situation
can arise if, for instance, one employee of the department decides that the cost of implementing is too high, and
chooses to free ride. This case makes especial sense in situations where the employee is planning to leave the
company. The player who chooses NC can still makes a positive gain (B;). B, can be thought of as the benefits of the
increased productivity of the player’s coworkers, a positive externality.

Modeling Turnover Rates

Next, | introduce the possibility of different turnover rates. | basically ask the question, will the employee
leave her current job soon. The employee is in the job, but we don’t know for how long. Let p be the probability that
the player will stay in this job. In other words, p is the probability that game will continue in the next period. High
turnover rate implies low p, and vice versa.

Results
The payoffs

This is a one-time game with repeated payoffs. | calculate the present value of payoffs to the player for a
finite game with end period unknown in 2 scenarios: Player cooperates and implements the IS, or Player does not
cooperate and does not implement the system.Her payoff from cooperating, 7 :

2 3

NB +B P +B P + P L
1 1 a+n I @+r) 1 @+r) 1 1 a-p+rn)
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The first term in the expression, NBy, is her payoff from incurring both the cost and benefits of implementing the IS in
the first period. The subsequent terms represent the present value of her payoffs in the future.
Her payoff from not-cooperating, 7, :

2 3 p

_ a P P P - B, +(B, - A)
_Bl+(Bl A){ }+(B1 A){ } +(B1 A){ } + v + 1 1

a0 a0 @0 1-p)+r

The first term in the expression, By, is her payoff from incurring the benefit of the new IS in the first period, without
bearing the cost. The subsequent terms represent the present value of her payoffs in the future. Notice that this payoff
includes A. A is subtracted from the non-cooperating payoff because an employee who does not implement the IS in
the first period is “punished” by receiving a bad performance review in the next period. This permanently lowers her
compensation relative to her coworkers.

In both cases, p is the probability that the game will continue in the next period. It is a measure of turnover.
The internal discount rate, r, is a measure of the patience of the player. In other words, it measures how (un)willing
the player is to postpone consumption to the future. A high r implies more impatience, and vice versa.

The player will cooperate, that is, implement the system if the payoff from implementing is higher than the
payoff from not implementing. In other words, the IS will be successful if:

o > T
That is:
NB + B L > B, +(B, — A) L

L 1a-p+n] 1 1 @-p)+r)
This reduces to:

p
C-A —— |<0 Q)
L-p)+r

Analysis of the result

Let us examine equation (1). The condition will hold, that is the IS will be successful, under the following
circumstances: If C is relatively small, if A is relatively large, if p is relatively large, or if r is relatively small. Before
discussing the implications of these magnitudes, let us restate the condition in the form of a credible trigger strategy.
Solving for r yields:

A

C
In this equation, r* is an equilibrium threshold value. If the player’s discount factor of future earning is below

this value, she will cooperate. If it is greater than r*, she will not-cooperate. If we think of r* as a market interest rate,
then this condition says that if the player’s r is higher than r*, she will not cooperate, and the IS implementation will
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fail. So for a successful implementation, r* has to be large. This makes it likely that employee’s internal r will be
smaller than r*. Therefore, the information systems will be successfully implemented under the following
circumstances:

. r small: If the player’s internal rate of discount is lower than the market rate, she will implement the system.
In other words, if the player is intrinsically a patient person and is willing to postpone consumption, she will
implement the system. In terms of the game, this means that she is willing to wait for the higher payoff in the
future. In other word, she tends to pay less attention to the cost of implementing the system and more to the
future benefits from the system.

. C small: From equation (2), dr*/dC is negative. This means that a decrease in C will increase r*. This makes
it less likely that the player’s internal r will be bigger than r*. Intuitively, the smaller the initial cost of
implementing the system, the more likely that the player will adopt the new system.

. A large: Again from equation (2), we see that dr*/dA is positive. This means that an increase in the value of
A will increase r*. In other words, if there is a possibility that the player loses a lot from a bad performance
review such that her compensation turns out to be a lot less than her coworkers, she will be more likely to
adopt the IS, and therefore cause it to be successful.

. p large: dr*/dp is positive. An increase in p will increase r*. A higher p means that there is a higher
probability that the game will continue in the next period. Remember that this is our measure of the rate of
turnover. A higher p means a low turnover. This condition thus says that the lower the turnover rate, the
more likely that the player will adopt the system. Naturally, if the employee is considering staying with the
firm, she will lean toward learning and using the new system. So, firms with low turnover rates have a
greater chance of IS success. Note that this completely matches our intuition, and the experience of MIS
firms. They tend to have high turnover rates (low p), and therefore lower rates of successful implementation
of new IS.

Several observations can be made from these results. The most obvious ones relate to the values of C and A.
A manager should attempt to implement those systems which are relatively easy to learn. This lowers C and makes
success more likely. If C is high, however, all is not lost. The manager can increase A relative to C, so that, even
when C is high, the employee gains a lot in compensation for adopting the system. In fact, even when both p and r
have magnitudes that are incompatible with the success of an IS (e.g. for employees close to retirement), increasing A
could influence them to adopt the IS.

Also, notice that r and p are closely related. It might appear that they should be part of a singe variable. This
could be the case, for instance, if the intended user of the IS is close to retirement. The costs of learning and using the
new technology may outweigh the benefit that she personally derives from it. Being close to retirement would mean
that the user discounts the future heavily, i.e., her r would tend to have higher values. Also, by definition, a person
who is close to retirement has low p (will leave very soon). The combination of a high r and low p makes it unlikely
that she will implement the IS.

However, in several situations r and p may be influenced separately. A person may be intrinsically an
impatient person, and is considering leaving the firm (p value uncertain). In this case, the manager can provide
incentives to the employee to stay, thereby lowering her p. Notice that the person remains intrinsically an impatient
person, so that her r is unchanged.

As pointed out above, firms with high rates of turnover will find it harder to have success in adopting new
systems. Notice that the converse is not necessarily true, especially for a firm with a lot of employees who are
impatient. In other words, if people are impatient (r high), they will resist the IS even if the organization is not facing
a high turnover rate (p low). We can conclude that even if turnover rates are low, the user has an incentive to resist IS
implementation.

CONCLUSION
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In this paper, | study the impact of the interaction of user reaction and turnover rates on the successful
implementation of a new information system. The interaction is modeled using game theory. | find that the
conclusions depend on the initial cost of implementation, the rate of turnover, relative compensation of the players,
and the personal rates of discounts of the players.

As expected, high turnover rates are an important reason for the lack of IS implementation. Organizations
that experience a high rate of employee turnover should expect to see a large proportion of its information technology
unused. However, even when turnover rates are low, if the players have high internal discount rates, the new IS will
not be readily implemented.

Firms that implement new systems that are time consuming, and difficult to learn and adopt, will not have
much success with new systems. On the other hand, if the employees are penalized heavily in the form of bad
performance reviews for not using the system, so that their compensation is much smaller than their coworkers’, the
chance of successful adoption of the system increases.

Research future research can be two-pronged. The theoretical model can be extended in various ways. First,
the manager’s role can be modeled explicitly. For instance, the manager could be the third player. She could be facing
a pool of users in an asymmetric information situation (does not know who the potential implementers are). This sort
of Bayesian updating model could provide more practical solutions to firms adopting new systems. Second, the game
could be a repeated game, where the user has option to implement the new system in (every) any period. Third, the
incentive structure could be changed. For instance, A may not be permanent.

On the empirical front, the major conclusions could be tested using historical data. Alternatively, the results
could be tested using a laboratory experimental setting.

These theoretical and empirical extensions have the potential to enrich the current model and yield
prescriptions for the manager of any firm, as well as for information systems developers.

REFERENCES

1. Alter, S. Development Patterns for Decision Support Systems. Mis Quarterly, 2:3 September 1978, pp 33-42.

2. Alter, S. and Ginzberg, M.J. Managing Uncertainty in MIS Implementation. Sloan Management Review,
20:1, 1978 pp 23-31.

3. DeLone, W.H. and McLean, E. Information System Success. The Quest for the Dependent Variable.
Information Systems Research, 3:1, 1992, pp 60-95.

4, Gallagher, C.A. Perceptions of the Value of a Management Information System. Academy Of Management
Journal, 17:1,1974, pp 46-55.

5. Ginzberg, M.J. and Baroudi, J.J .MIS Careers - A Theoretical Perspective. I, Communications Of The Acm,
31:5, 1988, pp 586-594.

6. Gibbons, R. Game Theory for Applied Economists. Princeton University Press, Princeton, NJ, 1992.

7. Guthrie, A. Attitudes of User-Managers toward Management Information Systems. Management Informatics,
8:3, 1978, pp 47-59.

8. Igbaria, M. and Greenhaus, J.H. Determinants of MIS Employees' Turnover Intentions: A Structural
Equation Model., Communications Of The ACM, 35:2, 1992, pp 34-50.

9. Ives, B. and Olsen, M.H. User Involvement and MIS Success: A Review of Research. Management Science,

30:5, 1984, pp 586-603.
10. Lucas, H.C. Jr. Why Information Systems Fail., Columbia University Press, NY, NY, 1975.

11. Lucas, H.C. Jr. The Implementation of Computer-Based Models. National Association Of Accountants, NY,
NY, 1976.
12. Lyytinen, K. Stakeholders, Information Systems Failures and Soft Systems Methodology: An Assessment.

Journal Of Applied Systems Analysis, 15:1, 1988, pp 61-81.
13. Maish, A.J. User's Behavior toward His MIS., MIS Quarterly, 3:1, 1979, pp 39-52.
14, Markus, M.L. Power, Politics and MIS Implementation. 1I, Communications Of The ACM, 26:6 1983, pp

98



The Review of Business Information Systems — Fall 2005 Volume 9, Number 4

15.

16.

17.
18.

19.

20.

21.
22.

23.

24,

430-444,

Olsen, H. and Ives, B. User Involvement in System Design: An Empirical Test of Alternative Approaches. I,
Information And Management, 4, 1981, pp 183-195.

Powers, R.F. and Dickson, G. W. MIS Project Management: Myths Opinions and Reality. California
Management Revjew, 15:3, 1973, pp 147-156.

Sauer, C. Why Information Systems Fail. A Case Study Approach Waller, Henley-on-Thames, England, 1993.
Schewe, D.C. The Management Information System User: An Explanatory Behavioral Analysis. Academy Of
Management Journal, 19:4, 1976, pp 577-590.

Swanson, E.B. Management Information Systems: Appreciation and Involvement. Management Science,
21:2, 1974, pp 178-188.

Tait, P and Vessey, |. The Effect of Use Involvement on System Success: A Contingency Approach. MIS
Quarterly, 12:1, 1988, pp 90-108.

Varian, H.R. Microeconomic Analysis. W.W. Norton and company.

Wastell, D.G. Learning Dysfunctions in Information Systems Development: Overcoming the Social Defenses
with Transitional Objects. MIS Quarterly, 12:23, 1999, pp 581.

Yoon, Y, Guimaraes T and O’Neal, Q. Exploring the Factors Associated with Expert Systems Success. MIS
Quarterly, 1:19, 1995, pp 83-105.

Zmud, R. W .An Exploratory Study of User Involvement Role Sets., University of North Carolina, Chapel
Hill, NC 1981.

NOTES

99



