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1. Introduction

Enormous progress has been made in the methodologies and technologies used for the development and implementation of Information Systems (IS) during the past decades.  Yet, IS failure continues to plague the efforts of many companies.  As IS become more critical for strategic operations of organizations, this high failure rate of IS projects is of great concern to both organizational management and IS professionals.  As a result, numerous studies have been conducted to investigate factors that are associated with IS success or failure (e.g.,Ginzberg, 1981; McDoniel, Palko, & Cronan, 1993; Swanson, 1988).  Unfortunately, the bulk of the research concerning IS development and implementation has been conducted under assumptions that may only be applicable in the context of the United States (Ein-Dor & Orgad, 1992; Emery 1995).

The growth of multinational businesses in recent years has been accompanied by a significant increase in IS applications which cross national boundaries and span diverse cultures.  Due to social and cultural differences, the successful IS implementation in a global environment may require approaches which are significantly different from the methods that have typically been proven to be successful in the United States.  Thus, in an era of corporate multi-nationalism and globalization of markets, managers must adapt and become familiar with the different values and IS implementation strategies that will lead to the successful development of international IS.  According to Emery (1993), any framework for information technology that does not encompass international issues is an imperfect one, and would be increasing untenable in the future.  

Cross-cultural research applicable to IS development is essential because knowledge obtained from the research may determine the difference between success and failure in the implementation of an international IS.  Research involving Asian countries may be particularly useful.  It has been reported that culture differences make the implementation of international IS involving Asian offices particularly difficult (Burnson, 1989).  The Asian culture differs from the Western culture on a number of aspects (Grover, Segars & Durand, 1994).  For example, most Asian cultures place more emphasis on group interest and on maintaining social harmony than on individualism (Sekaran & Snodgrass, 1986).  The corporations tend to be more centralized, with few individuals making the majority of the decisions.

Due to the need for a better understanding of global IS development processes when an Asian country is involved, the present study focused on the views of IS developers from one Asian country.  More specifically, this study examined the views of IS developers from Taiwan.

2. Objectives of the Study

Numerous studies have been conducted to investigate factors that are associated with IS success or failure (e.g.,Ginzberg, 1981; McDoniel, Palko, & Cronan, 1993; Swanson, 1988).  Much of the early research primarily focused on enhancing factors that increase the probability of success.  Since Rockart (1979) highlighted its usefulness, the concept of Critical Success Factors (CSFs) has found widespread applications in IS planning and implementation of various types of IS.  However, the broader literature on IS implementation indicate that there may be many inhibiting factors which play a key role in IS failure.  It has been suggested that there is a need to identify both CSFs and critical failure factors (CFFs).  Otherwise, too much attention may be devoted to enhancing factors only to find out that essential inhibiting factors have been overlooked, which may result in IS failure (Williams & Ramaprasad, 1996).  Although there are several case studies that have investigated why IS have failed, there are very few studies that have examined success factors and failure factors at the same time.  

The objectives of this study are to determine what are the most important factors for project success and project failure based on the perceptions of IS developers in Taiwan.   The primary objective of the study is to determine if there are any differences in the relative importance of the factors in terms of how they are perceived to contribute to project success or failure.  One possibility is that the factors believed to be most important for success may be same as the factors, which if not present, would most likely result in failure.  Alternatively, IS developers may view some factors as essential for success, while viewing the absence of these factors as less likely to contribute to project failure.

Specifically, the study addresses the following research questions:

1. What are the most important factors for IS success as perceived by IS developers in Taiwan?

2. What are the most important factors for IS failure?

3. Are there any significant differences in terms of each factor’s contribution to IS success and IS failure?

3. Research on Factors Contributing to Success/Failure of IS Development

Numerous studies have investigated IS success factors or the reasons IS fail (Ginzberg, 1981; Swanson,1988; Lyytinen, 1987; Lyytinen, 1988; Pinto and Prescott,1990; Ewuisi-Mensah,1997).  These studies have emphasized that IS success or failure should be assessed at multiple levels of analysis and based on a variety of perspectives of different stakeholders (Garrity & Sanders, 1998; Mirani & Lederer, 1998; Lyytinen, 1987, 1988).  

Research on Critical Success Factors

A number of studies have been devoted to identifying potential strategies that are related to successful projects.  In one of the earliest studies, Ginzberg (1983) used a discriminant analysis procedure to examine which factors best distinguished between successful and unsuccessful projects as determined by user satisfaction.  His results indicated that organizational commitment, commitment to change, and extent of project definition and planning were the best predictors of system success.

In another attempt to identify the important success factors, Pinto and Slevin (1990) empirically developed a set of ten critical success factors.  The set of factors were constructed on the basis of prior conceptual studies (see Baker et al., 1983; Cleland & King, 1983; Martin, 1976).  The set of ten factors included, (1) project mission, (2) top management support, (3) project schedule/plan, (4) client consultation, (5) personnel selection/training, (6) technical tasks, (7) client acceptance, (8) monitoring and feedback, (9) communication, and (10) trouble-shooting.  

More recently, it has been suggested that the factors critical for the successful implementation of an IS could be classified according to three groups (McDoniel et al., 1993).  The three groups are the users, management, and IS designers. Potential critical success factors related to the user include user involvement, commitment, expectation, and training.  Management-oriented factors include commitment to the project, support for change, resource adequacy, and situational stability.  Designer-oriented factors include designer understanding, design quality, proper techniques, and project management.  To identify which factors are critical for success IS development and implementation, a multiple regression analysis procedure was used to determine which of these success factors were the best predictors of user satisfaction.  The results indicated that the important success factors were user expectation, situational stability, and project management.

Research on Critical Failure Factors

Other researchers have approached the issue of identifying the important factors from an IS failure perspective.  These studies have examined IS failures in search of key factors that are likely to result in unsuccessful projects (Jiang, Klein, Balloun, 1998). Ewuisi-Mensah (1997) examined abandoned IS development projects and found that poorly defined project goals, lack of project team experience and expertise, lack of project control, inappropriate technology, lack of top management involvement, and escalating project costs were among the major reasons for IS failure.  Flowers (1997) reported that IS failure could be attributed to poor reporting structures, poor consultation, over-commitment, changing requirements, project timetable slippage, underestimated complexity, inadequate testing, and poor training.

4. Questionnaire Development

Previous studies have suggested that the reasons for failure and success might not necessarily coincide.   In other words, CFFs and CSFs may not be exactly the opposites of each other so that the absence of CSFs become the CFFs.   However, many factors identified in IS failure studies are also identified as CSFs in the IS success literature.  Moreover, to develop two completely different taxonomies for CFFs and CSFs would be difficult and possibly confusing (Williams & Ramaprasad, 1996).  Therefore, based on earlier studies on both IS success and IS failure, and considering IS development as a process, this study identified eighteen factors as important for IS success and also IS failure.  These factors are controllable, and also are applicable to IS developers in international environments.   The success factors are shown in Table 1.  The failure factors are expressed as the absence or insufficient condition of these factors (i.e., insufficient user participation, lack of top management support).  

5. The Pilot Study


Several faculty members working at a university in the United States validated the questionnaire used in the present study.  It was then pilot-tested with IS developers of two local companies in the Midwest United States.   The questionnaires were then distributed to 29 IS developers working in a large conglomerate corporation in Taiwan.  This was a convenience sample selected primarily because of the existence of personal contact with the firm. One supervisor from the company filled out a questionnaire containing the company information.  The IS developers answered another questionnaire related to the values and strategies that individual developers believe important.

All respondents receiving the survey completed the questionnaire.  Individual IS developers were asked to evaluate the importance of each of the eighteen items displayed in Table 1 on a seven-point scale ranging from (1) no contribution to (7) very high contribution for project success.  In addition, for the eighteen failure items, each respondent rated the items on a seven-point scale from (1) no contribution to (7) very high contribution in terms of contributing to the failure of IS projects.  The order in which the items were presented on the survey was randomly determined.  

Individual IS developers were also asked to provide some biographical information in addition to their importance ratings for the IS implantation factors.  Table 2 summarizes the results of the biographical information.  As can be seen in Table 2, the majority of IS developers were males.  Only 31 % of the respondents in the survey were females.  All respondents were highly educated, with 55 % of the respondents completing a graduate degree.   

6. The Results of the Pilot Study

To identify the most important success factors, the mean perceived importance scores for the success factors was calculated.  The success factor means, ranked from the highest (most important) to the lowest (least important), are given in Table 3.   The importance scores for failure factors were also calculated and ranked from the most important to the least important as shown in Table 4.  

The following five factors emerged as the most important for IS project success (from the most important):

1. Top management support 

2. Clearly stated objectives

3. Project leader experience

4. Proper project scope

5. Alignment of project goals with corporate goals

The five most important factors contributing to IS project failures are identified as:

1. Improper project scope  

2. Lack of top management support

3. Lack of clearly stated objectives

4. No attempt at reengineering

5. Inexperience of project leader

As can be seen in Tables 3 and 4, the mean ratings were higher for the success factors.  That is, the success factors were rated as more important for contributing to success than the failure factors were for contributing to failure.  Therefore, in order to address the second research question, the two sets of data were standardized and compared using a related samples t-test.   As shown in Table 5, there were only three significant differences between the success factors and their related failure factors in terms of the perceived relative importance of the factors.   Team member self-control was viewed as more important to contributing to success than the lack of self-control was viewed as contributing to failure.  On the other hand, Business process reengineering and Proper Project scope were considered on a relative basis (without sufficient attention to these factors) to be more likely to contribute to failure than to project success.  

7. Discussion

This study identified the five most critical factors for IS success and the five most critical factors for IS failure as perceived by IS developers in Taiwan.  Of the five important factors, four were common to both success and failure:  

· Project scope

· Clearly stated objectives

· Top management support

· Project leader experience

These results are generally consistent with the findings of studies conducted in the U.S.  Studies in the U.S. have found that top management support is related to the success or failure of many types of IS (Aladwani, 2000; Cleland & King, 1983; Ewusi-Mensah, 1997; Jiang, et al., 1996; Ginzberg, 1981; Liebowitz, 1999; McDoniel et al., 1993; Pinto & Prescott, 1990).   Top management support in the preliminary analysis stage and throughout the later stages in IS implementation is known to be critical for mitigating system resistance and leading to smooth transition.  Clearly stated objectives has also been found to be important for system success in research conducted in the U.S.  Various authors emphasized that the objectives and the ultimate benefits of a new project should be declared at the outset of a project (Pinto & Prescott, 1990; Pinto & Slevin, 1987; Ewusi-Mensah, 1997).  The scope of the project which defines the boundary of the project or what aspects of the system will be included in the project, has been observed to influence the outcome of IS projects (Ewusi-Mensah, 1997; Liebowitz, 1999; Stone, 1997).  

In addition to these common four factors, the final factors for IS success identified in this study was alignment of project goals with corporate goals.   These five factors represent strategic aspects of project development, and determine the effectiveness of the project (i.e., whether the project started in a right way).   Thus, Taiwan developers believe that leadership, effective objectives/ plans, and the project scope are critical for IS success.  

While the most important critical factor for IS success was found to be top management support, the most critical factor contributing to IS failure was project scope (improper project scope).   In addition, not attempting to reengineer was considered also very important for contributing to IS failure.  Taiwan developers believe that the proper scope is the most critical factor to avoid fatal project failure.  In addition, they believe that not attempting to simplify the process first may result in critical project failure later.  As stated earlier, the other three factors, clearly stated objectives, top management support, and project leader experience are also identified important for IS project failure. 

According to IS developers in Taiwan, factors such as Use of a prototype, Peer review, Experience of team member, and Team member’s self-control on the progress which represent technical and/or tactic-related operational factors are considered less important than strategic or goal-oriented factors for both IS success or IS failure.  As for Team member self-control, Taiwan developers believe that this factor is more likely to contribute to success than to failure.  

8. Future Study

This study investigated the importance of critical factors for IS success and IS failure as perceived by IS developers in Taiwan.  This is a pilot study, and the study needs to expand to include more data from many different companies in Taiwan to generalize the findings.  Overall, the results suggest that there are some similarities with respects to the perceptions of success and failure factors.  Most of the factors, except a few, contribute equally to IS success and IS failure. 

As organizations expand across borders, IS managers need to become familiar with the values and strategies that characterize the cultures of other nations.  IS managers also need to analyze the differences/similarities existing in various cultural environments in order to effectively develop and implementation strategies for global IS.  Our future research will include a larger sample size from other countries to analyze the difference existing in different cultural backgrounds. 
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Table 1.   Eighteen Factors Critical for IS Success and Failure

______________________________________________________________________________

1. User participation in the project

2. Top management support

3. Clearly stated objectives

4. Alignment of project and corporate goals

5. Detailed project plan

6. Project leader’s feedback to team

7. Project leader experience

8. Project leader’s project monitoring/control

9. Proper project scope

10. Reengineering business process

11. Adequate training for the team

12. Peer review on project progress

13. Utilizing a prototype

14. Team member experience

15. Team member commitment

16. Team member self-control

17. Utilizing an effective methodology

18. Use of appropriate technology

______________________________________________________________________________
Table 2.   Profile of Respondents 

Sample Size





29 

Gender


Males





20






Females




 9



Education


Graduate Degree



13

 

College Degree



16



No College Degree



 0



Experience

Mean





 6.85



Standard Deviation



 4.59





Age


Mean





32.72



            Standard Deviation


 
4.48

 ___________________________________________________________________________



Table 3:  Success Factors Rank Ordered

	Success Factors
	Means
	Std.  Deviation

	Top management support
	6.4482759     
	1.0563

	Clearly stated objectives
	6.3793103     
	0.9944

	Project leader experience
	6.3103448     
	0.8357

	Proper project scope
	6.2413793     
	1.1241

	Alignment of project goals 
	6.2068966     
	0.9310

	Detailed project plan
	6.2068966     
	0.8826

	Project leader’s project monitoring
	6.2068966     
	1.0335

	User participation in the project
	6.1724138     
	0.9653

	Team member commitment
	6.1379310     
	0.9788

	Team member’s self-control 
	6.1379310     
	1.0281

	Use of appropriate technology 
	6.1034483     
	0.9634

	Project leader feedback to team
	6.0344828     
	0.9118

	Adequate training for team
	6.0000000     
	0.9021

	Utilizing an effective methodology
	6.0000000     
	1.0843

	Reengineering business processes
	5.8965517     
	0.9580

	Peer review on project progress
	5.8965517     
	1.0101

	Team member experience
	5.7586207     
	1.1247

	Utilizing a prototype
	5.5000000     
	0.9953


Table 4:   Failure Factors Rank Ordered

	Failure Factors
	Mean
	Std. Deviation

	Improper project scope
	5.8571429  
	1.2482

	Lack of top management support
	5.7777778  
	1.3790

	Lack of clearly stated objectives
	5.6428571  
	1.2914

	No attempt at reengineering
	5.4074074  
	1.2317

	Inexperience of project leader
	5.3571429  
	1.2810

	Ineffective methodology
	5.3571429 
	1.1667

	Insufficient training for team
	5.3333333  
	1.3180

	Insufficient user participation
	5.3214286  
	1.2976

	Lack of project leader’s monitoring
	5.3214286  
	1.2044

	Ill-alignment of project objectives
	5.2857143  
	1.5000

	Lack of detailed project plan
	5.2857143  
	1.3877

	Lack of team member commitment
	5.2142857  
	1.2339

	Inexperienced team members
	5.1481481  
	1.1667

	Lack of team member self-control
	5.1111111  
	1.4439

	Inappropriate technology
	5.1071429  
	1.2607

	Lack of project leader feedback
	5.0714286  
	1.4335

	Insufficient peer review
	5.0714286  
	1.2023

	Little use of a prototype
	4.8928571  
	1.2963


Table 5.  Comparison of the Two Sets of the Factors with respect to Their Contribution

To Success and Failure

	Factor
	Standardized Success Factors Means
	Standardized Failure Factors Means
	Mean Difference
	T values
	Prob>|T|

	User participation in the project
	0.2156511
	0.0051481
	0.2105030
	1.0940272
	0.28

	Top management support
	0.6110966
	0.4766466
	0.1344500
	0.9000089
	0.38

	Clearly stated objectives
	0.5230611
	0.3897680
	0.1332931
	0.5552333
	0.58

	Alignment of project and corporate goals
	0.2253685
	-0.2093250
	0.4346935
	1.7011036
	0.10

	Detailed project plan
	0.1173345
	0.0645728
	0.0527617
	0.3746190
	0.71

	Project leader’s feedback to team
	-0.0347544
	-0.2496696
	0.2149152
	1.0000136
	0.332

	Project leader experience
	0.3209159
	0.1995969
	0.1213190
	0.5066057
	0.62

	Project leader’s project monitoring/control
	0.2125113
	0.1097699
	0.1027414
	0.5533569
	0.58

	Proper project scope
	0.1580293
	0.5958936
	-0.4378644
	-1.9938763
	0.05 (a)

	Reengineering business process
	-0.2526722
	0.1355487
	-0.3882208
	-2.1192704
	0.04 (a)

	Adequate training for the team
	-0.2381779
	0.0430529
	-0.2812308
	-1.5545724
	0.13

	Peer review on project progress
	-0.3067392
	-0.1555568
	-0.1511823
	-0.7196745
	0.47

	Utilizing a prototype
	-0.8723441
	-0.5311762
	-0.3411678
	-1.5900094
	0.12

	Team member experience
	-0.4647633
	-0.3116698
	-0.1530935
	-0.6769701
	0.50

	Team member commitment
	0.1627843
	0.0092629
	0.1535214
	0.8884712
	0.38

	Team member self-control
	0.1343500
	-0.2383446
	0.3726946
	2.2228446
	0.03 (b)

	Utilizing an effective methodology
	-0.1868652
	-0.1619516
	-0.0249136
	-0.1277712
	0.89

	Use of appropriate technology
	-0.3247865
	-0.1715668
	-0.1532196
	-0.5412184
	0.59


(a) More likely to be viewed as a failure factor

(b) More likely to be viewed as a factor contributing to success 

