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Abstract

Since early 1990s, many firms around the world have shifted their information technology (IT) strategy from developing information systems in-house to purchasing application software such as Enterprise Resource Planning (ERP) Systems. IT managers responsible for managing their organization’s ERP implementation view their ERP systems as their organizations’ most strategic computing platform. However, despite such strategic importance, ERP projects report an unusually high failure rate, sometimes jeopardizing the core operations of the implementing organization. This study explores the root of such high failure rate from an “organizational fit of ERP” perspective. Based on the relevant literature, we define the concept of organizational fit of ERP and examine its impact on ERP implementation, together with ERP implementation contingencies. The results from our field survey of 34 organizations show that ERP implementation success significantly depends on the organizational fit of ERP and certain implementation contingencies.
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1. Introduction

Under the pressure to proactively deal with the radically changing external environment, many firms have changed their information system (IS) strategies by adopting application software packages rather than in-house development (Gremillion and Pyburn, 1983; Laudon and Laudon, 1996). One of the major information technology (IT) investments of the firms in the past decade has been the Enterprise Resource Planning (ERP) system (Stallaert and Whinston, 2000). Seventy percent of the Fortune 1000 firms have or will soon install ERP systems* and ERP vendors now approach medium to small size companies with gross revenues less than $250 million (Bingi et al., 1999; Everdingen et al., 2000).

In a survey of the IT managers responsible for managing their organization’s ERP projects, two-thirds of the respondents viewed their ERP systems as their organizations’ most strategic computing platform (Sweat, 1998). Despite such perceived importance, however, it was reported that three quarters of the ERP projects were judged to be unsuccessful by the ERP implementing firms (Griffith et. el, 1999). What makes ERP implementation so unsuccessful? Swan et al.. (2000) argued that the root of such a high failure rate is the difference in interests between customer organizations who desire unique business solutions and ERP vendors who prefer a generic solution applicable to a broad market. Such conflicting interests led us to explore an organizational fit perspective of ERP implementation.

An important criterion used in selecting an ERP system is the ERP’s fit with the current business processes (Everdingen et al., 2000). Although the fit between ERP and the organizational context is believed to be critical for successful ERP implementation, few examined the organizational fit issues of ERP empircally. Soh et al.. (2000) suggested that the organizational fit of ERP might be worse in Asia because the reference process model underlying most ERP systems is influenced by European or U.S. industry/business practices, which are different from Asian business practices. Thus follows the first research question: Does organizational fit of ERP ensure ERP implementation success?
The relative invisibility of the implementation process for ERP is also identified as the major cause of ERP implementation failures (Griffith et. el. 1999). Markus and Robey (1988) attributed the invisibility to the unpredictably complex social interaction of IT and organization. The critical challenge of ERP implementation is the mutual adaptation between the IT and user environment (Leonard-Barton, 1988; Volkoff, 1999a). Such mutual adaptation process brings the organization’s existing operating processes and the packaged software’s embedded functionality into alignment through a combination of software configuration and organizational change (Volkoff, 1999a). But there are conflicting views on what type of adaptation, package adaptation or organizational adaptation, is more desirable in the different contexts.

ERP diffusion agencies including ERP vendors and consulting firms recommend strongly that ERP projects embody the universally applicable ‘best practice’ and should be implemented without extensive adaptation of the packaged software (Bancroft et al., 1998; Bingi et al.., 1999). In contrast, some academics maintain that the notion of ‘best practice’ is illusory and potentially disruptive because firms usually reconfigure ERP systems for optimal use within their unique context (Swan et al.,  1999). These conflicting views lead us to the second research question: How does adaptation of organizational process or adaptation of ERP affect the relationship between organizational fit of ERP and ERP implementation succes?

ERP philosophy is process-based, rather than function-based, and ERP necessitates disruptive organizational changes (Volkoff, 1999a; Hammer and Stanton, 1999a). Successful ERP implementation must be managed as a program of wide-ranging organizational change rather than as software installation effort (Hammer, 1999b). The IT-enabled changes require change of the socio-technical system, which is intertwined of technology, task, people, structure, and culture (Davis and Olson, 1985). Thus organizational resistance to change is identified as a critical success factor for ERP implementation (Laughlin, 1999). This bring us to the third research question: How does organizational resistance influence the relationship between organizational fit of ERP and ERP implementation success?

This paper is organized in five sections. First, ERP related literatures are reviewed. The next section introduces the research model and hypotheses. The methodology is then described, followed by the presentation of the results. The paper concludes with the discussion of the implications for future research and practice.

2. What is ERP?

An application package is one solution to the IT industry’s chronic problems of custom system design (Lucas, 1990). In the 1970s, material requirement planning (MRP) packages were developed to support the complex and routine production planning and control tasks (Hopp and Spearman, 1996). ERP has evolved from MRP, integrating the enterprise-wide functional tasks such as sales and order management, purchasing, warehouse management, financial and managerial accounting, and human resource management (Kumar and Hillegersberg, 2000).

ERP is defined as “the configurable information systems package that integrate information and information-based processes within and across functional areas in an organization” (Kumar and Hillegersberg, 2000, p23). It is an integrative mechanism, connecting diverse departments through a shared database and compatible software modules (Hammer and Stanton, 1999a). Gattiker and Goodhue (2000) identified the important features of ERP such as data standards, process standards, process restrictions, and integration. The process restriction feature of ERP designates that ERP can not be modeled for every process of every industry. Markus and Tanis (2000) identified the key characteristics as integrated software, commercial package, generic processes based on best practices, hardware and software integration, and evolving architectures and functionality, each of which may have important implications for the ERP adopting organization. The key technology components of ERP are modular construction, client/server architecture, configuration, common central database, and variable interfaces (Davenport, 2000).
3. Research Model and Hypotheses

The objective of this study is to examine the organizational fit of ERP in the firms that have implemented ERP, its effect on ERP implementation success, and ERP implementation contingencies that might influence the above relationship. The basic model studies the relationship between the organizational fit of ERP and ERP implementation success. The effects of three implementation contingencies on this relationship are explored as moderating variables. The research model is illustrated in figure 1 and discussed below.




Figure 1. Research Model

ERP Implementation Success

While some firms announced ERP implementation success, others reported negative results of ERP implementation (Davenport, 1998; Poston and Grabsku, 2000). Implementation success is an important outcome often neglected in IS research (Robey, et al., 1993). The ERP implementation failure may be fatal to a firm: either wasting enormous sums of money or destroying the competitive advantage of the firm (Davenport, 1998). To manage ERP implementation successfully, a high level ERP implementation success measure is required (Radosevich, 1999). Robey et al.. (1993, p126) defined project success as the “extent to which the project team is productive in its task and effective in its interactions with non-team members”. Because ERP implementation projects aim to deliver better information access, improved workflow, and improved customer satisfaction, such intangible benefits must be included into ERP implementation evaluation in addition to quantifiable costs and benefits (Murphy and Simon, 2001). 

Organizational Fit of ERP

The organizational fit of IS construct has been used frequently in the IS research. Because of the multiplicity of the organizational dimension, researchers studying IS contingencies have typically focused on the fit between specific organizational dimension and IS (Kanellis et al., 1999). In a review of the IS contingency research, Weil and Olson (1989) found that over seventy percent of these followed a model assuming that the better the fit among the contingency variables, the better the performance. They categorized the contingency variables of interest to IS researchers into strategy, structure, size, environment, technology, task, and individual characteristics. Iivari (1992) criticized that the literature on organizational fit of IS fails to integrate the existing empirical contingency research into the IS field and the selection fit approach was dominant over either interaction fit approach or systems fit approach.

IS implementation researchers has emphasized that organizational validity or fit as well as technical validity was essential for the success of a technical innovation (Markus and Robey, 1983b). Attributing the inability to realize value from IT investments to lack of alignment between the business and IT strategies, Henderson and Venkatramn (1993) developed the ‘strategic alignment model’, emphasizing the multivariate fit among business strategy, IT strategy, organizational infrastructure and processes, and IT infrastructure and processes.

There are a handful of empirical research about organizational fit of dedicated application software package, which supports some organizational functions like accounting, production planning, and sales management (Lucas et al., 1988; Marius and Ashok, 1996). Lucas et al. (1988) found that discrepancies between features of production system package and organizational need are related to implementation process variables such as vendor support. With an exploratory survey of small business, Marius and Ashok (1996) proposed that packaged software implementation success is positively associated with the degree of vendor fit with user organization and the degree of software fit with user organization, respectively. Based on the innovation diffusion theory, Cooper and Zmud (1991) ascertained that managerial task fit of MRP technology affects the organizational adoption of MRP but does not influence its infusion.

Gattiker and Goodhue (2000) suggested that while interdependences among sub-units give rise to better fit of ERP with global operation needs, differentiation among sub-units develop poor fit of ERP with local operation needs. ERP misfit stems from the firm-specific, or country-specific requirements that do not match the capabilities of ERP (Soh et al., 2000). Misfits also came into existence due to the conflicting interests of user organization and ERP vendors (Swan, 1999).

While there is a wide range of configurations available in any major ERP product, ERP is frequently unable to model some of the adopting firm’s existing procedures (Gattiker and Goodhue, 2000). A critical challenge in ERP implementation has to do with first identifying gaps between the ERP generic functionality and the specific organizational requirement, and then deciding how these gaps will be handled (Bancroft, 1998; Volkoff, 1999a; Soh et al., 2000). For the successful implementation of ERP, organizational fit of ERP is very important because organizational misfit of ERP requires massive changes in adopting organization’s business process, ERP systems, or both (Pereira, 1999). Laughlin (1999) regarded organizational misfit of ERP as one of the major factors for ERP implementation. This leads to our first hypothesis:

H1: Organizational fit of ERP is positively related to ERP implementation success.

4. ERP Implementation Contingencies

Implementation of a technical innovation is viewed as a dynamic process of mutual adaptation, that is, re-invention of the technology and simultaneous adaptation of the organization (Leonard-Barton, 1988). Adaptation may address user’ procedures, assumption, knowledge, or relationships as well as physical aspects of technology (Tyre and Orlikowski, 1994). In the adaptation stage of IT implementation model (Cooper and Zmud, 1990), the IT application is developed, installed, and maintained; Organizational procedures are revised and developed; Organization members are trained both in the new procedures and in the IT application. The adaptation concept was developed not only for custom software but also for off-the-shelf packages (Leonard-Barton, 1988). Most studies on the implementation of application software packages pointed the critical nature of the adaptation process (Gross and Ginzberg, 1984; Lynch, 1984; Davis, 1988; Lucas et al., 1988).

From the duality perspective of technology, ERP is a “technological artifact bundling material and symbolic properties in some socially recognizable form (e.g., hardware, software, practice)” (Olikowski, 1992). The adaptation of ERP and organizational processes is an iterative process entailing on-going social action that is clearly constrained by both the structural properties of the organization and the built-in properties of the ERP (Volkoff, 1999b).

There are two alternative approaches to the implementation of a packaged software: package adaptation to organizational needs and organizational adaptation to the package (Davis and Olson, 1985). ERP implementation is a mix of business process change (BPC) and ERP adaptation to align the software with the business processes (Holland and Light, 1999). Which direction is desirable depends on one’s point of view and various implementation contingencies (Leonard-Barton, 1988; Rogers, 1995).

5. ERP Adaptation

Technological adaptation is referred as the adjustments and changes following the installation of a new technology in a given setting (Tyre and Orlikowski, 1994). While ERP vendors presume that ERP embodies the universally applicable best practices, most organizations adapt ERP to their unique organizational contexts (Swan et al., 1999). ERP adaptation increases the feature-function fit between ERP and the adopting organization, which is likely to result in lower resistance, reduced training needs, less organizational adaptation (Brehm et al., 2001). It is also argued that re-invention or adaptation of an innovation might reduce mistakes resulting from the implementation uncertainty (Roger, 1995).

Brehm et al. (2001) contends that ERP implementation project success depend on the type and extent of ERP adaptation, identifying eight ERP adaptation types. Glass (1998) categorized ERP adaptation types into customization, extension, and modification. ERP customization is to choose among the reference processes and set the parameters in ERP without changing the ERP source code. To fill the gap between ERP functionality and organizational requirements, ERP extensions utilize the “user exit” function for local code, a specialized programming language and third-party bolt-on software. In contrast, ERP modification changes the ERP source code. In this paper, we restrict ERP adaptation to extension and modification because customization does not change the basic ERP identity. 

Because of the negative impact of ERP adaptation on ERP implementation, ERP adaptation is often strongly discouraged. First, ERP implementation cost and time multiply with increase of ERP adaptation (Laudon and Laudon, 1996; Bingi et al., 1999). Second, changing the ERP source code should be avoided because of the cost involved and difficulty of maintaining future upgrades. Third, ERP system quality may not be maintained through innovation re-invention or adaptation (Rogers, 1995). Lastly, due to the tight integration of ERP, adaptation errors made in one part of the business pass onto the other parts in real time, which will ultimately hurt the entire process chain of organization (Bingi et al., 1999). Brehm et al. (2001) hypothesized that the impact of ERP adaptation is negatively associated with the ERP project success. Because the misfits at the detailed process level may create considerable implementation and adaptation problems (Soh et al., 2000), we expect that ERP adaptation will moderate the relationship between organizational fit of ERP and ERP implementation success. When the level of ERP adaptation is low, we expect the moderation to strength the base relationship and expect the opposite when the level of ERP adaptation is high.

H2: There is an interaction effect of the level of ERP adaptation on the relationship between organizational fit of ERP and ERP implementation success.

6. Process Adaptation

ERP implementation may cause radical organizational changes that need to be carefully managed (Hammer, 1998; Bingi et al., 1999). Unlike the design and development of a custom software, implementation of a packaged software requires that the implementing organization adapts some of its organizational processes to fit  the basic business practices that are embedded in such application packages (Davis, 1988; Lucas, 1988).

When ERP implementation involves adapting the existing business processes to the standard business process of ERP (Bingi et al., 1999), other organizational components (e.g., organizational structure, measurement compensation, organizational culture, training, etc.) and their interactions must also be changed together (Hammer and Stanton, 1999). Because the work of the various joint users of the system revolves around certain common data in ERP (Davenport, 1998), the symbiotic culture and coherent alignment of work among functional units are required in such an integrating system (Alsene, 1999).

BPC literature emphasizes the need to take account of the management of organizational change. Grover et al. (1995) empirically found that change management is the most critical source of BPC implementation success and the extent of process change has a negative correlation with BPC implementation success. Frequent minor organizational changes appear to be insignificant initially and consequently are ignored, but collectively could have a more profound effect than the radical changes (Winklhofer, 2001). Thus, we believe that ERP implementation success depends on the type and extent of process adaptation. Because the misfits at the detailed process level create considerable implementation and adaptation problems (Soh et al., 200), we expect that process adaptation will moderate the relationship between organizational fit of ERP and ERP implementation success. When the level of process adaptation is low, we expect the moderation to strength the base relationship and expect the opposite when the level of process adaptation is high.

H3: There is an interaction effect of the level of process adaptation on the relationship between organizational fit of ERP and ERP implementation success.

7. Organizational Resistance

ERP implementation will affect most of the company’s business functions and influence users directly. Resistance to a change stems from the change in job content and uncertainty of the new system (Jiang, 2000). The project team will face organizational resistance to ERP implementation (Laughlin, 1999). A review of the past empirical research reveals different emphases in conceptualizations of resistance. Piderit (2000) defined resistance to change as the set of responses to change that are negative along three dimensions (emotional, cognitive, and intentional).

Previous IS research, based on different theoretical perspectives, has made a substantial progress in understanding the resistance introduced by IS implementation (Joshi, 1991). In a political perspective, Markus (1983b) explains resistance to IT implementation in terms of power distribution misfit of IS. She noted that political perspective appears to be primarily applicable for cross-functional information system.  In an MRP study, Cooper and Zmud (1990) suggested that organizational resistance and lack of MRP understanding had more explanatory power of inhibiting MRP infusion within its work environment than the task fit of MRP.

Generally, organizational obstacles to change may be identified using a logic of opposition of organizational politics, organizational culture, institutional theory, and organizational learning (Robey and Boudreau, 1999). A logic of opposition in each theory directly has to do with organizational resistance to IT implementation: political resistance to change, cultural resistance to change, institutional resistance to change, and resistance of existing organizational memory to change. Because various opposing forces will resist ERP implementation, we expect that organizational resistance will moderate the relationship between organizational fit of ERP and ERP implementation success. When the level of organizational resistance is low, we expect the moderation to strength the base relationship and expect the opposite when the level of ERP adaptation is high.

H4: There is an interaction effect of the organizational resistance on the relationship between organizational fit of ERP and ERP implementation success

8. Research Method

Sample and Data Collection

The unit of analysis in this study is an organization that has implemented ERP and has settled accounts successfully. Sample firms were identified from the lists provided by the ERP vendors. We contacted ERP project managers in charge of ERP implementation in each firm. About three hundred and fifty survey questionnaires were sent to the ERP project manager of each firm, who forwarded our questionnaires to his/her project team member in charge of individual process. On the basis of the number of ERP modules implemented in each firm, survey questionnaires were sent to fifty firms. In total, one hundred and six questionnaires were collected from thirty-four firms. One case was dropped due to incomplete data entry. Two missing values, one item for implementation success and another item for ERP adaptation, were identified and replaced with the average value of the rest of the items. On the average, three or four persons per firm participated in our survey.

Measurement Development

We first conducted a series of in-depth interviews with various ERP project managers and members to examine the external validity of our research model. We then developed the questionnaire items based on the literature and the field visits, as well as the comments gathered from the interviews. The survey questionnaire was revised through four rounds of line-by-line discussion with the help of business process experts with significant ERP project experience. To pretest the reliability and validity of the instruments, we conducted a pilot study, using the twenty-seven questionnaire responses from six firms. Some items were revised on the basis of the pilot result. The operational definition of the variables used and the relevant studies are summarized in table 1.

Table 1. Operational definitions of variables

	Variable
	Operational definition

	Implementation success*
	The degree of deviation from project goal in terms of expected cost, time, system performance, benefits

	Organizational fit of ERP
	The degree of alignment between ERP model and organization needs in terms of data, process, and user interface

	ERP adaptation
	The extent of efforts and time spending in ERP alteration to align with organizational process needs except for ERP customization

	Process adaptation
	The extent of efforts and time spending in process change to align with ERP

	Organizational resistance
	The strength of negative organizational response to ERP implementation


* reverse scale

ERP Implementation Success
ERP implementation success, the dependent variable in this study, is different from the traditional IS success measure (Delone and McLean, 1992) in that it is not evaluated by the general users but by the project team members. Implementation success is frequently defined in terms of the achievement of some predetermined goals, which normally include multiple parameters such as time, cost, performance, quality and safety (Lim and Mohamed, 1999). In this study, we measured ERP implementation success in terms of deviation from expected project goals such as cost overrun, schedule overrun, system performance deficit, and failure to achieve expected benefits.

Organizational Fit of ERP

The dimensions of organizational fit are concrete and measurable although organizational fit is a relative concept (Markus and Robey, 1983b). We can investigate organizational fit of ERP either in the perspective of organizational characteristics or in the perspective of ERP characteristics. Because ERP characteristics are less complex to describe and have relatively common features than organizational characteristics, it is easier to measure organizational fit of ERP in the ERP perspective. ERP technological artifacts are basically characterized as data and process within and across functions of an organization (Kumar and Hillegersberg, 2000; Davenport, 2000). In a traditional software application perspective, Soh et al. (2000) examined organizational fit of ERP in terms of data, process, and output. Considering that user interface plays an increasingly critical role for the mission-critical enterprise systems such as ERP, we operationalized the organizational fit of ERP construct in terms of data, process, and user interface fit of ERP.

Implementation Contingencies

Previously, we discussed the type of ERP adaptation. In the case of SAP R/3, three concept models are related to each other at the business level: organization model, reference process model, and data/object model (Keller and Teufel, 1998). Based on this conceptual model, we identified the type of ERP adaptation and developed the ERP adaptation measurement. We confirmed that the ERP adaptation instrument was applicable to different ERP systems through a series of the project team’s reviews and pretests. Process adaptation and organizational resistance measurements were developed and evaluated based on the relevant literature and validated through a series of in-depth discussion with different ERP project teams.
9. Results

Characteristics of Respondent Firms

Respondent firms consist of twenty-five manufacturing firms and nine non-manufacturing firms including service and distribution firms. Firms were using four ERP products: SAP R/3 (fourteen), UniERP (thirteen), Oracle ERP (six), Bann BPCS (one). Table 2 shows profiles of the respondent firms in terms of annual revenue and number of total employees.

Table 2. Profile of Respondent firms

(a) Annual revenue

	Range
	Frequency
	Percent

	More than $1 billion and above

$100 million to below $1billion

$10 million to below $ 100 million

Less than $ 10 million
	 6

14

11

 3
	17.6

41.2

32.4

 8.8

	Total
	34
	100


(b) Number of employees

	Range
	Frequency
	Percent

	10,000 and above

1,000 to below 10,000

100 to below 1,000

Less than 100
	 2

 8

21

 3
	 5.9

23.5

61.8

 8.8

	Total
	34
	100


Table 3 summarizes the number of items and the results of the reliability and validity tests. The content validity of the instruments was established through the adoption of the relevant construct in the literature and a series of reviews and a pilot pretest. The internal consistency (Cronbach’s alph) of the construct ranged from 0.739 to 0.934. For convergent validity, we evaluated the item-to-total correlation, based on the correlation of each item to the sum of the remaining items. Items whose item-to-total correlation score was lower than 0.4 were dropped from further analysis. Discriminant validity was checked by factor analysis (Kerlinger, 1986). Since each variable was measured by the multi-item constructs, factor analysis with varimax was conducted to check the unidimensionality of the items (Appendix 2). Factor analysis was performed on three items in organizational fit of ERP, sixteen items in ERP implementation contingencies, and four items in ERP implementation success.
Table 3. Summary of Reliability and Validity of the Measurement

	Measure
	Items
	Mean
	S.D.
	Reliability

(Cronbach Alpha)
	Convergent Validity

(correlati-on of item 

with total score-item)
	Discriminant Validity

(factor loading 

on single factors)

	Implementation Success(R)
Organizational fit of ERP
Process Fit
Data Fit
User Fit
ERP Adaptation

Process Adaptation

Org. Resistance
	4

11
4
4
3

6

5

5
	4.06

3.49
3.95

3.71

4.57

4.63

4.33
	1.60

1.32

1.26
1.33
1.46

1.36

1.50
	.754
.827
.899
.824
.739

.892

.934

.886
	.451..613..590..551
.798,.806,.759,.746
.620,.714,.595,.666

.515,.637,.548
.741,.826,.814,.767,.624

.603

.845,.842,.825,.830,.775
.682,.804,.797,.748,.603
	.655..799..802..773
.890,.896,.865,.857
.790,.854,.768,.823
.600..737..637
.822..890..881..836,.724

.702

.904,.903,.890,.894,.854
.798,.892,.889,.844,.726


. (R) : Reverse Score
Table 4 shows means and standard deviations of the five variables used in this study. Because the unit of analysis in this study is an organization, multiple responses from the same organization were averaged to be used as organization level variables.

Table 4. Descriptive Statistics of Organizational Variables

	Variable
	Implementation success
	Organizational fit of ERP
	ERP adaptation
	Process adaptation
	Organizational resistance

	mean
	3,96
	3.62
	4.60
	4.52
	4.17

	Std. deviation
	1.02
	0.74
	0.93
	0.98
	0.88


The correlation matrix between variables is presented in table 5. A common concern of any regression analysis is the multicollinearity that may exist among the independent variables (Hair et al., 1995). The correlations among independent variables ranged from r=-0.583 to 0.509, indicating that multicollinearity is not a severe problem for the proposed model with its values less than the common threshold value 0.8 (Cooper and Emory, 1995). The results from the normal probability plot and Kolmogorov-Smirnov test indicated no violation of normality for regression model (statistic = 0.54 ~ 0.72, p > 0.200).

Table 5. Correlations Matrix between Variables

	
	(1)
	(2)
	(3)
	(4)

	Implementation Success (1)
	
	
	
	

	Organizational Fit of ERP (2)
	.509***
	
	
	

	ERP Adaptation (3)
	-.492***
	-.583***
	
	

	Process Adaptation (4)
	-.218
	-.183
	.358**
	

	Organizational Resistance (5)
	-.456***
	-.394**
	.418**
	.421**


** p < 0.05; *** p < 0.01

Hypotheses Testing

Correlation analysis was used for testing the base relationship between organizational fit of ERP and ERP implementation success. For analysis of the moderator variables, we will use the typology of moderator variables and the method for identifying moderator variables developed by Sharma et al. (1981). Figure 2 depicts this typology, which has two dimensions: whether the target variable is related to a criterion (dependent) variable and whether the target variable interacts with the predictor (independent) variable. Cell 1 is not a moderator variable, but an intervening variable, predictor, etc. Cell 2 is referred to as homologizer, which influences the strength of the relationship between the predictor and criterion variables across homogeneous subgroups.

	
	Related to criterion and/or predictor
	Not Related to criterion and/or predictor

	No interaction with predictor
	Cell 1

Intervening etc.
	Cell 2

Homologizer

	Interaction with predictor
	Cell 3

Quasi moderator
	Cell 3

Pure Moderator


Figure 2. Typology of Moderator Variables

In contrast, moderator variables in cell 3 and 4 influence the form of the relationship between the predictor and criterion variables, implying a significant interaction between the moderator and predictor variables. Cell 3 is referred to as quasi moderator, which is significantly related to the criterion or predictor variables or to both. Cell 4 is termed pure moderator, which is not significantly related to either criterion or predictor variable. The four step procedures for identifying moderator variable are as follows:

Step 1: Using the moderated regression analysis, determine if a significant interaction exists between the hypothesized moderator variable and independent variable. If a significant interaction exists, go to step 2. Otherwise, proceed to step 3.

Step 2: Determine if the moderator variable is significantly related to the dependent variable. If it is, then the variable is a qusi moderator. If not, the variable is a pure moderator.

Step 3: Determine if the moderator variable is significantly related to the independent variable. If it is, then it is an exogeneous, predictor, intervening, antecedent, or suppressor variable. If not, proceed to step 4.

Step 4: Develop subgroups based on the hypothesized moderator variable. Test for the significance of differences in predictive validity across subgroups. If the difference is significance, the variable is a homologizer operating the error term. If a significant difference is not found, then the variable is not a moderator.

Testing the Base Relationship

The base relation between organizational fit of ERP and ERP implementation success is significant (r = 0.509, p < 0.002), supporting the hypothesis 1. In simple regression of organizational fit of ERP on implementation success, the value of R square and adjusted R square was 0.259 and 0.236, respectively. It indicates that 23.6 percent of the implementation success variance is explained by the organizational fit of ERP.

Testing the Contingency Variables

To test the three contingency variables, we followed the four-step procedure for identifying moderator variables. Table 6 presents the results of the moderated regression analysis for organizational fit, ERP adaptation, and their interaction.

Table 6. Results of Organizational Fit and ERP Adaptation on Implementation Success

	Variables
	Model 1
	Model 2
	Model 3

	Intercept

Organizational fit of ERP

ERP adaptation

Organizational fit * ERP adaptation 

R2
F

( R2
(F
	1.415*
0.702***

0.259

11.170***

0.259

11.170***
	3.769**
0.464*
-0.324

0.317

7.190***

0.058

2.639
	-4.970

2.984***
1.659**
-0.584***
0.469

8.824***

0.152

8.577***


* p  <  0.1; ** p < 0.05; *** p < 0.01
In the first step, we investigated the interaction term in model three. Because it was significant, second step was examined if ERP adaptation was significantly related to organizational fit of ERP, or to ERP implementation success (criterion). In the correlation matrix of table 5, ERP adaptation was negatively correlated with both organizational fit of ERP (-0.583) and ERP implementation success (-0.492) at the level of significance 0.01. These two facts suggest that ERP adaptation is a quasi moderator of the base relationship between organizational fit of ERP and implementation success, supporting the hypothesis 2.

Table 7 shows the results of organizational fit and process adaptation on the implementation success. Following the same procedures, we examined the interaction term in model three and found it significant at the level of 0.01. Next, the correlation matrix in table 5 shows that process adaptation is not associated with organizational fit of ERP and implementation success. So we believe that process adaptation is a pure moderator of the base relationship between organizational fit of ERP and implementation success.

Table 7. Results of Organizational Fit and Process Adaptation on Implementation Success

	Variables
	Model 1
	Model 2
	Model 3

	Intercept

Organizational fit of ERP

Process adaptation

Organizational fit * Process adaptation 

R2
F

( R2
(F
	1.415*
0.702***

0.259

11.170***

0.259

11.170***
	2.138*
0.670***
-0.134

0.275

5.878***

0.016

0.692
	-5.666*
2.861***
1.641**
-0.502***
0.442

7.915***

0.167

8.969***


* p  <  0.1; ** p < 0.05; *** p < 0.01
In table 8, there is no interaction effect in model three. Next, we investigated if the organizational resistance was significantly related to the organizational fit of ERP (predictors), or to ERP implementation success (criterion), or to both. The correlation matrix in table 5 shows that organizational resistance is negatively associated with both organizational fit of ERP and implementation success. Based on these facts, we suggest that organizational resistance is not a moderator of the base relation but one of the intervening, exogeneous, antecedents, suppressor, or predictor variable types.

Table 8. Results of Organizational Fit and Organizational Resistance on Implementation success

	Variables
	Model 1
	Model 2
	Model 3

	Intercept

Organizational fit of ERP

Organizational resistance

Organizational fit * Organizational resistance

R2
F

( R2
(F
	1.415*
0.702***

0.259

11.170***

0.259

11.17***
	3.462**
0.538**
-0.348*
0.336

7.847***

0.077

3.612*
	-0.581

1.545**
0.634

-0.249

0.366

5.775***

0.030

0.030***


* p  <  0.1; ** p < 0.05; *** p < 0.01

Model 1 and 2 in table 8 led us to investigate if organizational resistance variable is a mediating variable between organizational fit of ERP and implementation success. Baron and Kenny (1986) state four requirements for a mediating variable to be valid, (1) the independent variables must be significantly correlated to the mediator variable, (2) the independent variables must affect the dependent variable in a regression of the independent variables on the dependent variable, (3) the mediator variable must affect the dependent variable, in a regression of both the independent variable and mediator on the dependent variable, and (4) the effect of the independent variable on the dependent variable in (3) must be less than in (2). Our additional investigation on the results of table 5 and 8 shows that the condition (1) and (2) are met at 0.01 significance level, while condition (3) and condition (4) are met at the significance levels of 0.1 and 0.05 respectively. We thus conclude that there is a weak mediating effect of organizational resistance between organizational fit of ERP and implementation success.

Table 9 summarizes the results of the moderation analysis: organizational resistance is not moderator, while ERP adaptation is a quais moderator of the base relationship, and process adaptation is a pure moderator of the base relationship between organizational fit of ERP and ERP implementation success.

Table 9. Summaries of moderation analysis

	
	Related to criterion and/or predictor
	Related to criterion and/or predictor

	No interaction with predictor
	Organizational Resistance is

Not Moderator
	

	Interaction with predictor
	ERP Adaptation is

Qusi Moderator
	Process Adaptation is

Pure Moderator


10. DISCUSSION
Although ERP implementation has been one of the most significant challenges for IS practitioners in the last decade, relatively little research has been conducted about ERP implementation (Volkoff, 1999a). In the previous section, we found that organizational fit of ERP has a significant effect on ERP implementation success. It was also found that while ERP adaptation is a quasi moderator of the base relationship between organizational fit of ERP and ERP implementation success, process adaptation works as a pure moderator of the base relationship. Organizational resistance was not found to have a moderating effect. We will discuss these facts in detail below.

Organizational fit of ERP

In the simple regression of organizational fit of ERP with ERP implementation success, about twenty-six percent of the variance was explained by the organizational fit of ERP. Lucas et al. (1988) found some support for the role of discrepancies or misfit of production system package in the implementation process.

Because the organizational fit of ERP has a significant effect on ERP implementation success, project managers, first of all, must evaluate organizational fit of ERP based on relevant ERP knowledge. Soh et al. (2000) argue that misfit analysis requires both comprehensive understanding of critical organizational processes and detailed knowledge of the complex ERP. Before ERP adoption, thorough misfit analysis and resolution plan based on ERP knowledge mitigate the escalating project risk over the course of implementation. To assure organizational fit of ERP, managers can also utilize the proof of concept methodology (Prosser and Canty, 1998) where instead of developing and evaluating the exhaustive list of functional requirements, they can focus on the key process features of the organization in advance of ERP adoption.

ERP Adaptation and Process adaptation

Despite ERP diffusion agencies’ objection, the practice of adapting software package has become increasingly common in reality (Swan et al., 1999). This study found that there is a significant interaction effect of ERP adaptation on the relationship between organizational fit of ERP and ERP implementation success. The predictive validity of ERP implementation success explained by organizational fit of ERP was higher in the case of low ERP adaptation than in the case of high ERP adaptation. This might be explained by the fact that, when ERP adaptation is high, variation within the organizational fit and implementation success variables tend to be low, weakening the link between the two variables.

Although process adaptation was not associated with organizational fit of ERP or  implementation success, it was found to be a pure moderator of the base relation. The probability of ERP implementation success explained by organizational fit of ERP was higher in the case of low process adaptation than in the case of high process adaptation. These facts suggest that while ERP adaptation as a quasi moderator has interaction effect as well as direct effect on ERP implementation success, process adaptation as a pure moderator has only the interaction effect. We then speculate that ERP adaptation has more influence on ERP implementation success than process adaptation does. We are convinced of the importance of ERP adaptation impact on ERP implementation success from the comparison of R square change of model 2 in table 6 and 7 (0.058 and 0.016, respectively). We can interpret it in view of resource dependence. ERP adaptation is more exposed to threats and risks than process adaptation is because ERP adaptation requires heavier dependence upon uncontrollable resources such as consulting firms or ERP vendors than process adaptation does. The difference in resource dependence could explain the higher impact of ERP adaptation on ERP implementation success than that of process adaptation. It is necessary, therefore, to explore the inter-organizational relationship issues for implementation success.

Organizational resistance

Because organizational resistance did not interact with organizational fit of ERP to explain ERP implementation success and had significantly negative association with ERP implementation success, we concluded that it was not a moderator variable. We investigated the weak support of the mediating effect of organizational resistance between organizational fit of ERP and implementation success. Markus and Robey (1983b) hypothesized that power distribution fit of ERP decreased organizational resistance. They also assured that organizational fit of ERP makes it easy to implement ERP. Both facts would increase the likelihood of ERP implementation success, suggesting organizational resistance as an intervening variable.
11. LIMITATION AND CONCLUSIONS

There are many drawbacks in this study. First, we focus on a small number of variables for ERP implementation success. More relevant variables associated with ERP implementation must be added to improve the understanding of ERP implementation success. Second, we need to explore the type and extent of process adaptation more deeply. The threat and extent of process standardization adaptation should be understood and evaluated in ERP implementation. Besides the two types of adaptations (ERP and process), there can be a neither-adaptation strategy, which leaves specific misfits intact (Brhem et al., 2001). Lastly, organizational fit measure of ERP needs to be applied to other process-based application packages such as supply chain management or customer relationship management packages to assure external validity and its impact on implementation success.

The concept of the organizational fit of IS has a long tradition in IS research. Iivari (1992) held that the fit between IS and its organizational context would be of increasing importance as IS becomes more and more integral parts of organizations. Despite the fact that more and more companies are investing in ERP for replacing their custom-built legacy systems, the research in organizational fit of ERP has been generally overlooked. While it is recognized that organizational fit of ERP is a critical selection criterion for ERP (Everdingen et al., 2000), the link between organizational fit of ERP and ERP implementation success was not empirically validated. In this study, we found that organizational fit of ERP is critical in explaining ERP implementation success. In addition, ERP adaptation was found to be a quasi moderator of the base relationship between organizational fit of ERP and implementation success as well as a predictor of ERP implementation success. In contrast, process adaptation was found to be a pure moderator, only influencing the base relationship. We also found that organizational resistance has weak mediating effect between organizational fit of ERP and implementation success.

These findings lead us to the following for ERP implementation. First, since organizational fit of ERP was found to be critical for ERP implementation success, ERP implementation team should thoroughly analyze organizational fit of ERP based on the deep understanding of both ERP system and organizational system before adopting of ERP.

Second, due to the characteristics of the multidimensional system, such as ERP or organizational adaptation and process adaptation strategies can suffer because a change in any component can disrupt either ERP or organization system, which, in extreme, can lead to a failure of project (Lyytinen et al., 1998). We validated that both adaptations influence the relationship between organizational fit of ERP and ERP implementation success, suggesting that, for different values of each adaptation, there exists a different family of relationships between organizational fit of ERP and ERP implementation success.

As a pure moderator, process adaptation interacts with organizational fit of ERP, while having negligible correlation with implementation success itself. In contrast, ERP adaptation, being a quasi moderator, was found to be more exposed to threats and risks than process adaptation was because ERP adaptation requires heavier dependence upon uncontrollable external resource such as consulting firms and ERP vendors rather than process adaptation does.

Therefore, for successful ERP implementation, ERP implementation managers as well as top management should be able to assess the fit between their organization and the target ERP system before its adoption and, once adoption is decided, should measure and manage the impact of ERP and process adaptations to minimize the potential business disruptions and user resistance.
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Appendix 1: Survey Instrument

1 = strongly disagree; 2 = disagree; 3 = somewhat disagree; 4 = neutral; 5 = somewhat agree; 6 = agree; 7 = strongly agree

Implementation success [seven-point Likert type reverse scale]

(1) The cost of ERP project was significantly higher than the expected budgets.

(2) The ERP project took significantly longer than expected.

(3) The system performance of ERP is significantly below the expected level.

(4) The anticipated benefits of ERP have not been materialized.

Organizational fit of ERP [seven-point Likert type scale]

[Process fit]

(1) The processes built in ERP meet all needs required from organizational processes.

(2) The processes flow built in ERP correspond to flow of organizational processes 

(3) The processes built in ERP accommodate the change required from organizational processes.

(4) The processes built in ERP correspond to the business practices of our company.

[Data fit]

(5) The name and meaning of the ERP data items correspond to those of the documents used in our company (i.e., an sales order sheet, sales report).

(6) The form and format data items of the ERP correspond to those of the documents used in our company.

(7) The output data items of the ERP correspond to those of the documents used in our company.

(8) The input data items of the ERP correspond to those of the documents used in our company.

[user interface fit]

(9) User interface structures of the ERP is well designed to the work structure required for conducting business in our company.

(10) User interface of the ERP is well designed to the user capabilities of our company.

(11) User interface of the ERP is well designed to the business needs of our company.

ERP adaptation [seven-point Likert type scale]

(1) Significant time and effort have been required to alter ERP data items to align with our organizational process needs.

(2) Significant time and effort have been required to append new ERP data items to align with our organizational process needs.

(3) Significant time and effort have been required to alter ERP processes to align with our organizational process needs.

(4) Significant time and effort have been required to append new ERP processes to align with our organizational process needs.

(5) Significant time and effort have been required to alter ERP input/output screens to align with our organizational process needs.

(6) Significant time and effort have been required to alter ERP reports to align with our organizational process needs.

Process adaptation [seven-point Likert type scale]

(1) Significant time and effort have been required to alter elementary processes to align with the ERP

(2) Significant time and effort have been required to alter our process flows to align with the ERP

(3) Significant time and effort have been required to standardize our organizational processes to align with the ERP

(4) Significant time and effort have been required to integrate our redundant organizational processes to align with the ERP

(5) Significant time and effort have been required to alter our document and data elements to align with the ERP

Organizational resistance [seven-point Likert type scale]

(1) There have been many users resisting the ERP implementation.

(2) There have been many cases blaming occurrence of business problem upon ERP.

(3) There have been many cases in which users persist traditional business practice even though ERP change the way of conducting business.

(4) There have been many cases in which user departments did not reply to the business request of the ERP project team.

(5) There have been many people wishing ERP to fail.

Appendix 2: Factor Analysis

	
	Factor 1
	Factor 2
	Factor 3
	Factor 4
	Factor 5

	ORGFIT1
	.790
	-.339
	-.001
	.002
	-.230

	ORGFIT2
	.826
	-.210
	-.009
	-.005
	-.166

	ORGFIT3
	.817
	.007
	-.004
	-.304
	.004

	ERPMOD1
	-.122
	.708
	.252
	.008
	.158

	ERPMOD2
	-.115
	.832
	.208
	-.008
	.182

	ERPMOD3
	-.158
	.795
	.255
	.006
	.237

	ERPMOD4
	-.009
	.844
	.114
	.113
	.162

	ERPMOD5
	-.125
	.758
	.006
	.008
	.006

	ERPMOD6
	-.147
	.645
	.364
	.117
	-.107

	TSKMOD1
	-.009
	.274
	.832
	.140
	.104

	TSKMOD2
	-.007
	.172
	.845
	.205
	.136

	TSKMOD3
	.150
	.187
	.862
	.157
	.007

	TSKMOD4
	-.009
	.128
	.856
	.207
	.006

	TSKMPD5
	-.005
	.248
	.790
	.201
	-.004

	ORGRST1
	.003
	.105
	.194
	.769
	.162

	ORGRST2
	-.004
	.006
	.274
	.823
	.148

	ORGRST3
	-.194
	.001
	.296
	.808
	.003

	ORGRST4
	-.249
	-.004
	.236
	.787
	.009

	ORGRST5
	-.007
	.198
	-.003
	.771
	-.001

	PJTFAIL1
	-.005
	.001
	.155
	.197
	.717

	PJTFAIL2
	-.001
	.233
	.208
	-.006
	.826

	PJTFAIL3
	-.307
	.432
	-.009
	.010
	.607

	PJTFAIL4
	-.339
	.244
	-.193
	.313
	.557


1) Extraction method: principal component analysis

2) Rotation method: VARIMAX with Kaiser Normalization
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Contingency Variables


-ERP Adaptation Level (H2)


- Process Adaptation Level (H3)
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* - Throughout the paper, the term ‘ERP’ will be used for ‘ERP system’ for brevity of description as long as there exists no confusion in meaning.
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