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Abstract

When firms implement enterprise resource planning, they need to redesign their business processes to make
information flow smooth within organizations. ERP thus resultsin changesin processes and responsibilities.
Firmscannot realize expected retur nsfrom ERP investments unl essthese changes ar e effectively managed after
ERP systems are put into operation. This research proposes a conceptual framework to highlight the
importance of the change management after firmsimplement ERP systems. Our research model isempirically
tested using data collected from over 170 firms that had used ERP systems for more than one year. Our
analysisreveal sthat the eventual success of ERP systems depends on effective change management after ERP
implementation, supporting the existence of the valley of despair.

Keywords: ERPeffectiveness, change management, information capability, organization citizenship behavior,
ISinnovation resistance, | T assets, user I T capability

I ntroduction

Many companies have recently implemented enterprise resource planning (ERP) in an attempt to improve their competitiveness
in markets. According to an industry report, at least 30,000 firms around the world have invested in ERP in the past few years.
One study estimates that between 1.5 and 6.0 percent of annual revenues are spent on ERP implementation (Mabert et al. 2001).
However, ERP implementation has not been easy. Although ERP systems can improve organizational coordination, efficiency,
and decision making, they have proven very difficult and costly to build. They require not only large technol ogy investments but
aso fundamental changes in the way businesses operate.

Degpite the large investment, many companies have failed to achieve the hoped-for financial returns from ERP implementation.
According to Koch (2002), 40 percent of ERP project managers are unsatisfied with performance improvement from ERP
spending. James and Wolf (2000) have found that only 10 to 15 percent of the surveyed firms have achieved expected
performance improvement; the remaining firms are experiencing significant discrepancies between goals and results in key
performance measures in ERP operations.

According to Pyun (2002), many firmsthat haveintroduced ERPto their organizations are experiencing a“valley of despair” (see
Figure 1). ERP systems bring about not only a change in IS environment but an overall change in organizational structures and
business processes. Companies that have managed to launch ERP systems often fail to achieve expected performance
improvements because they are not equipped with effective change management capabilities. Once an ERP system islaunched
and put into operation, companies need to rework their business processes to make the information flow smooth within the
organization. Employeeshaveto take on new job functionsand responsibilities. Organizationsthat either do not understand how
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Figurel. Valley of Despair
(Source: J. Pyun, “Can ERP Improve Business Performance?,” ClO Perspective (2:8), 2002; used with
permission.)

(Many firmsexperienceatemporary declinein performanceafter ERPimplementation. Thisperformancedrop,
called valley of despair, occurs because of process changes required for ERP implementation. Firms that
overcomethis performance decline through effective change management can realize expected returnsas ERP
systems stabilize. Many firmsfail to reach their target performance level because they are not equipped with
effective change management programs.

much change will be required or are unable to make this change may not be able to achieve a higher level of functiona and
business process integration. Launching an ERP system is one thing; improving firm performance with ERP is another.

We understand that launching ERP systemsis aformidabl e task, requiring significant resources of the organization. The central
claim of thispaper isthat effective change management after ERP system launch ismoreimportant than the ERP implementation
itself. This study proposes a conceptual framework for change management and its consequences after ERP system
implementation. Our research model is empirically tested through afield survey. We have collected survey datafrom over 170
firmsthat had used ERP systemsfor morethan oneyear. Our analysisrevealsthat the eventual success of ERP systems depends
on effective change management after ERP implementation, supporting the existence of the valley of despair.

Literature Review
ERP Effectiveness

The measurement of information systems effectiveness has been a central concern of both academics and practitioners (Grover
etal. 1996). Firmshaveinvested significant resourcesin | Stoimprove businessperformance. However, it hasbeen achallenging
task to appropriately evaluate IS effectiveness. Marchand et al. (2000, 2002) state that the link between 1S and business
performance is not a direct relation, and that a more complex interaction among people, information, and information systems
ismost likely to catalyze a direct improvement in business performance.

ERP systemsnot only transform an | S environment but al so affect busi ness processes and empl oyeebehavior at afirm-widelevel.
Markusand Tanis(1999) stressthat the outcome of ERP implementation isadynamic concept, consisting of multipledimensions:
(1) businessindex (ROI, better decision making, etc.), (2) operational metrics (labor costs, orders shipped without errors, cycle
times, inventory levels, etc.), and (3) information capability (information quality, effective use of information, user satisfaction
with information, etc.). Firms are generally interested in the business index or the operational metrics when they adopt ERP.
However, the use of these variables to assess the outcome of ERP implementation requires caution because they may have
confounding effects with factors unrelated to ERP.
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With ERP, corporationsredesign business processesto makeinformation flow smoothly within organizations. Bharadwaj (2000)
arguesthat thisfirm-wide information capability creates superior firm performance. Marchand et a. (2002) note companiesthat
use information effectively achieve better business performance. Thus, we use information capability as a measure of ERP
effectivenessin this study. Information capability represents firms' capabilities associated with effective information use and
information management. Information capability is thus an intermediating outcome variable, which will eventually lead to
improved firm performance, such as business index or operational metrics.

Organizational Citizenship Behavior

Organizational citizenship behavior (OCB) encompassesemployees’ positivediscretionary behaviorswhich go beyond delineated
role expectations (Van Dyne et al. 1995). OCB should be voluntary (not prescribed and formally rewarded) and atruistic (of
benefit to othersrather oneself). Organ (1988) statesthat OCB consists of five characteristics: altruism, conscientiousness, civic
virtue, sportsmanship, and courtesy.

Prior studies generally support a positive relationship between OCB and individual-level, group-level, and organizational-level
performance (Podaskoff et a. 2000). Smith et al. (1983) argue that OCB facilitates organizational performance by lubricating
the social machinery of organizations. OCB plays an important role in building relationships and contributes to the formation
of social capital, a resource derived from the relationship among organizational members (Bolino et a. 2002). Podsakoff and
MacKenzie (1997) explain how OCB positively influences organizational performance: (1) OCB enhances coworker or mana
gerial productivity, (2)- OCB facilitates coordination of activities between team members and across workgroups, (3) OCB
enhances the stability of organizational performance by reducing the variability in a work unit’s performance, and (4) OCB
enhances an organization’s ability to adapt to environmental changes.

ERP systemsnot only transform an | S environment but al so affect busi ness processes and empl oyee behavior at afirm-widelevel.
ERP requires that firms integrate discrete business processes in sales, production, finance, and logistics. Information supplied
by ERP is structured around cross-functional business processes to improve management reporting and decision making.
Employees have to take on new job functions and responsibilities as aresult of thisreengineering. One of the leading causes of
ERP failuresis not system functionality but rather the organization’s ability to adapt to the system functionality. OCB is extra
behavior over official-role behavior, and thus can enhance afirm’ s ability to adapt to organizational changesresulting from ERP
adoption. Itisessentia for afirmto leverage OCB to ensure effective change management. Firms need to train employees and
create work environments that foster discretionary behaviors like OCB.

Change Management

Change management is usually required when changes occur in the environment where an organi zation operates. Environmental
variables which cause changes may be political, economical, sociological, or technological (Jury 1997). An|Simplementation,
such as ERP implementation, involves sweeping changes to organizational structure, business processes and core competencies
at afirm-wide level.

Traditional ways of managing changes have their rootsin Lewin's (1952) three-stage model: unfreezing—changing—refreezing.
According to this model, the organization prepares for change, implements the change, and then strives to regain stability after
the change. This model, which treats change as an event to be managed during a specified period, may be appropriate for
organizations that are relatively stable and bounded, and whose functionality is sufficiently fixed to allow for detailed
specifications. Under moreturbulent and uncertain organizational conditions, however, suchamodel isbecominglessappropriate
for change management. Orlikowski and Hofman (1997) present an improvisational model to manage technological change for
firmswith more dynamic and unstable environments. Theimprovisational model isbuilt on thedual assumptionsthat | T-enabled
changes are an ongoing process, and that all changes cannot be anticipated in advance. The improvisational model stressesthe
interactive relationship between the technology and the organizational context (including culture, structure, roles, and
responsibilities) for change management.

Many academics and practitioners agree that | T-enabled change is different from more general change processes, and that the
change must be managed to be successful (Benjamin and Levinson 1993; Macredie and Sandom 1999; Yetton et al. 1994).
Benjamin and Levinson (1993) claimed that managers must know how to integrate the technology, business process, and
organization in order to achieve the desired goalswith the technology. Change management isthe process of managing changes
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to hardware, software, documentation, or procedures related to newly implemented information systems. The aim of the change
management is to align an organization to best adopt new information systems.

Scott Morton (1991) claimed that change management isacore element for effective | S operations, emphasizing that firms should
commit to change management activitiesfor | S success. Many scholars have emphasi zed theimportance of change management
when IT isemployed for organizational transformation (Bostrom and Heinen 1977; Kettinger and Grover 1995; L eavitt 1965).
These scholars stress that effective change management requires a socio-technical system (STS) approach. The STS approach
defines interrelated and mutually adjusting subsystems (technology, people, management, and structure) and presents a joint
optimization of technology and peoplefor radical changesof organizational structuresand work design (Taylor 1998). It proposes
that bargaining and conflict resolution should be employed at the earliest possible stage to enhance employees’ acceptance of
newly designed working environments. Change management after ERPimplementati on needsto empl oy the STSapproach, which
is people-oriented and diagnostic.

Resear ch Framewor k

Research Model

Thisstudy claimsthat ERPwithout effective change management programs cannot produce expected returns; change management
plays a critical role for firms' performance improvement after ERP implementation. Thus, the role of change management is
emphasized as amediating variable for ERP success. Our research model proposes that four antecedent variables influence the
effectiveness of change management which, in turn, determines ERP effectiveness (see Figure 2). These independent variables
include organizational citizenship behavior (OCB), resistance to IS innovation, user IT capability, and I T assets. Thefirst three
are user-related while IT assets are related to the IT department of organizations. The user-related variables influence ERP
effectiveness through the mediating variable of change management effectiveness whereas IT assets influence both change
management effectiveness (mediating variable) and ERP effectiveness (dependent variable). Thus, IT assetsinfluence the ERP
effectiveness both directly and indirectly (via change management effectiveness).

Hypotheses

Organizational Citizenship Behavior

Organ (1988, p. 4) defines organizational citizenship behavior (OCB) as“individual behavior that is discretionary, not directly
or explicitly recognized by formal reward systems, and that eventually promotes the effective functioning of the organization.”
Organizational citizenship behavior has emerged as an important factor because official in-role behavior haslimitsin explaining
organizational performance (Mackenzieet al. 1991). Organ (1988, 1990) findsthat firmswith employeeswho arealwayswilling
to help coworkers and to comply with policies and regul ations demonstrate higher performance than other firms. Inthelongrun,
OCB representsextra-rolebehavior that isinterrel ated with job performance and organi zational effectiveness (Bateman and Organ
1983; Smith et al. 1983). Borman and Motowidlo (1997) and Podsakoff and Mackenzie (1997) insist that extra-role behavior such
as OCB has a closer bond with organizational performance.

Since ERP transforms business processes in organizations, employees have to take on new job functions and responsibilities.
OCB can facilitate worksin new processes by lubricating the social machinery of organizations. Employeeswith OCB are more
likely to comprehend the program designed for change management, and display a positive reaction toward new processes and
responsibilities.

H1: Organization citizenship behavior is positively related to change management effectivenessin firms using ERP.

Information System I nnovation Resistance

Resistance to change is a conduct of behavior that prefers maintaining the status quo under the pressure to alter (Zaltman and
Wallendorf 1983). It isassociated with the degreeto whichindividualsfeel themselvesthreatened by changes (Ram 1987). Many
corporationsconfront continuousresi stancefromtheir employeeswhen they introduceinnovati oninto the organi zation ( Boonstra
and Vink 1996; Brown and Quarter 1994; Mealiea 1978; Neck 1996; Resnick 1978). Change management can effectively
balance forcesin favor of a change over forces of resistance (Stebel 1992).
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Figure 2. Research Model

In order to overcometheresistanceto change, it ismore important for acompany to find out the origin of resistance than to apply
coercive or oppressive force (Kettinger and Grover 1995). Most ERP systems are deeply intertwined with corporate business
processes and it is difficult to make a change in only one part of the business without affecting other parts as well. Many
organizationsfail to overcome thisresistanceto | S innovations, binding their firms to outdated business processes and systems.
Thus, resistance to IS innovations clearly serves as a barrier to change management of ERP operations.

H2: ISinnovation resistance is negatively related to change management effectivenessin firms using ERP.

User IT Capability

The enhancement of user I T capability has been cited asacritical factor for successful implementation of ERP. Although ateam
of external consultantsand internal | S speciaistsimplement ERP systems, the end users determineits success. Many researchers
have pointed out critical successfactorsrelated to ERP users: adequate training and education (Cameron and Meyer 1998; Chang
and Cho 2000; Delone 1988; Fink 1998; Fuerst and Cheney 1982; Liang 1986), and communi cation between user and IS experts
(Cameron and Meyer 1998; Delone 1988; Fink 1998; Jang et al. 2000; Miller and Doyle 1987). If end users are well-trained and
equipped with a broad knowledge of ERP and IT, they are more likely to understand the need for process changes and, by
extension, will more readily perceive ERP usefulness. Furthermore, communication with IS personnel would be more smooth
andinteractiveif ERPusershaveacertainlevel of IT capability. It would also facilitate amore positive response toward change
management as well. Thus, our third hypothesis states that the higher the user IT capability, the more effective change
management will be.

H3: User IT capability is positively related to change management effectiveness in firms using ERP.
IT Assets

IT infrastructure is highly valuable for meeting business goals in ERP operations. T infrastructure consists of three assets:
(1) highly competent IT human asset, (2) reusable technology asset, and (3) strong relationship between IT and business
management (Ross et al. 1996). 1T assets have the potential to deliver long-term competitive advantages (Ross et a. 1996) and
to sustain superior business performance (Bharadwaj 2000). ERP systems require complex pieces of hardware, software, and
communication technologies. It is essential for organizations to put the right technologies in the right place and have them
managed by knowledgeablel Sspecialists. Wehypothesizethat organizations’ 1T assetsenhanceinformation capabilitiesthrough
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changemanagement effectiveness. Thatis, firmswithhighlevelsof IT infrastructure are ableto manage changesmoreeffectively
in ERP operations. Moreover, IT assets can directly affect ERP effectivenessin firms. If organizations are equipped with an
excellent IT infrastructure, they can demonstrate superior information capabilities.

H4: IT assets are positively related to change management effectiveness in firms using ERP.

H5: IT assets are positively related to ERP effectiveness (information capability) in firms using ERP.

Change M anagement Effectiveness

Although many scholars have pointed out the importance of change management, operationalization of its construct is not
available. Theterm effectiveness representsthe degree of accomplishing certain objectives. Thuschange management effective-
ness can be measured through both users’ satisfaction and the perceived usefulness of the programs introduced for change
management. |f ERP usersare satisfied with these programs, we can assume that those programs are effective. Similarly, change
management can be considered effective if employees perceive the programs are useful. In other words, users’ beliefs and
attitudes toward the change management program can be used as a surrogate variable for change management effectiveness. If
firms introduce effective change management programs, they will increase ERP effectiveness.

H6: Change management effectivenessis positively related to ERP effectiveness (information capability) infirmsusing
ERP.

Variable Construction

Our research model includesfour constructsthat capture antecedent (independent) variabl es of change management effectiveness.
Organizational citizenship behavior (OCB) is measured by four sub-constructs: altruism, conscientiousness, courtesy, and civic
virtue 1Sinnovation resistanceis constructed asintensity of acknowledgement and threats followed by the uncertainties of new
information systems and new job descriptions. There are many sources and types of user resistance to a new technology;
conseguently, we employ constructs used by Sheth (1981) and Ram (1987) to classify resistanceinto two dimensions. perceived
risk and habit. The perceived risk refers to one's perception of the risk associated with the decision to adopt the innovation
(organizational source). The habit refersto the stickiness of current practices that oneis routinely doing (individual source).

User IT capability indicatesthe users' understanding of ERPfunctions, and their ability to demonstratefluency in ERP operations
and to communicate with IS personnel (or staff) when facing problems with ERP. Based on Ross et al. (1996), we categorized
IT assets into IS human asset, technology asset, and relationship asset. These constructs for I T infrastructure are widely used
Byrd and Turner (2000), Broadbent and Weill (1997), Broadbent et a. (1996), Ross et al. (1996), and Weill and Vitale (2002).
Table 1 summarizesthe operational definitionsof the constructsand identifiestheir sources. All itemswere measuredina7-point
Likert scale.

Table 2 shows operational definitions and sources of mediating and dependent variables. The users satisfaction and their
perceived usefulness of the change management program measure the effectiveness of change management. The operational
definition for change management effectiveness had to be created because there was no instrument available for this construct.
During the survey, we showed respondents a card which listed multi ple exampl es of the change management programs.? Survey
respondents were first asked to check the programs introduced by their firms, and then to answer questions relating to their
satisfaction and perceived usefulness regarding those change management programs.

Organ (1988) originally proposed five sub-constructsfor OCB: altruism, conscientiousness, civic virtue, sportsmanship, and courtesy. In our
pilot test, we conducted an exploratory factor analysisto test the construct validity of the survey questionson OCB. The OCB items converged
well into onefactor except sportsmanship. Measurement of sportsmanship was converged with | Sinnovation resistance. Sportsmanship refers
to the extent to which someone does not complain unnecessarily over small issues, and is considered a similar concept to 1S innovation
resistance. Thus, sportsmanship was dropped from OCB in our study.

2Although we had a large sample size, we conducted the survey based upon a foot-in-the-door process for this reason. We employed a
professional survey firm to collect responses for this research.
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Tablel. Operational Definitions of Independent Variables

Constructs M easurement Items Source
Organization Altruism e Provide aid to other coworkers with problems or Bateman and Organ (1983)
Citizenship unskilled coworkers in using an ERP system. Graham (1986)
Behavior Moorman (1991)
Niehoff and Moorman (1993)
Organ (1988)
Podsakoff et al. (1990)
Smith et a. (1983)
Conscien- |+  Obey company rules, regulations and procedures in
tiousness using an ERP system.
Courtesy « Becautiousto prevent problems with other coworkers
using an ERP system (i.e., does not abuse the rights of
the others).
Civic Virtue |+ Keep abreast of changesin the organization.
«  Keep up with policy and business strategy in the
organi zation.
IS Innovation Habit *  Not willing to adopt new systems (like ERP) . Chang and Cho (2000)
Resistance »  Prefer old processes and legacy systems. Ellen et al. (1991)
Lee (1993)
Perceived e Do not trust results of ERP systems.
Risk »  ERP complicates business processes.
* ERPincreaseswork load .

User IT Capability

Skillfulness in using an ERP system.

Understanding new ERP business processes and
functions.

Communicating with IT personnel when problemsin
ERP usage occur.

Broadbent et al. (1996)
Stratman and Roth (1993)

IT ISHuman |+ Ability of IT personnel to interpret business problems | Byrd and Turner (2000)
Asset Asset and develop appropriate technical solutions (i.e., Broadbent and Weill (1997)
support needed function, system error and down). Broadbent et al. (1999)
e Technical knowledge of IT personnel (i.e., IT Ross et a. (1996)
knowledge, ERP operating skills). Weill and Vitale (2002)
Technology |+ Firm-wide hardware, software, and communication
Asset infrastructure to support business environment.
e Speed and adaptability of new information
technologies .
Relation » Leve of coordination (i.e., committee and institute) on
Asset both sides of the relationship for ERP services.
¢ A mutual understanding of each other’s respon-
sibilities for operating and using an ERP system.

Information capability, a dependent variable acting as a surrogate for ERP effectiveness in our research model, represents an
organization-wide measure that is not confined to the IT department or other information management support functions
(Marchand et al. 2000). The information capability variable, developed and used by Marchand et al. (2000), has 58 question
items. Our research model includes many variables, and asking 58 questionsfor just one variable (information capability) would
make the questionnaire too long to get a high response rate. We have thus consulted with ERP professionals and developed a
smaller set of questions to measure the information capability. Consequently, we have defined two constructs for information
capability (with 13 questions): (1) information management/use (IMU) and (2) information behavior/values (IBV).
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Table 2.

Operational Definitions of Mediating and Dependent Variables

Constructs

Measurement Items

Source

Change
Management
Effectiveness

Satisfaction
with CM

Understanding of the goal of change management .
Feelings of satisfaction about change management programs.

Newly created

Perceived
Usefulness
of CM

Feelings of congruence between what the user wants and
what is provided by the change management programs.
Perceived benefits of the change management programs.

Information
Management
and Use

Information
Use

Facilitate executive decision-making using the ERP system.
Facilitate creativity by information use in business process.
Facilitate the management of business processes and human
resources at afirm-wide level.

To ensure that ERP users perform their responsibilities
consistently and with high quality to improve the efficiency
of operations.

Marchand et al.
(2002)

Information
Management

Data collecting consists of the systematic process of
gathering relevant information by profiling information needs
of employees.

Organizing appropriately includes indexing, classifying and
linking information and databases together to provide access
within and across business units.

Processing information into useful knowledge consists of
accessing and analyzing appropriate information sources and
databases before business decisions are made.

Maintaining involves reusing existing information to avoid
collecting the same information again, updating information
databases.

Information Behaviors
and Values

Facilitate information transparency as employees trust each
other enough to talk about failures, errors and mistakes.

The absence of manipulating information for ERP users such
as inputting inaccurate data.

The free exchange of non-sensitive and sensitive information
(i.e., within teams or business units).

Employees trust formal source of information through the
ERP system.

The disclosure of information about business performance to
all employees (i.e., company performance, market share,
company reputation).

Research M ethods and Results

Data Collection

To test our research model and hypotheses, we conducted afield survey. Beforethe field survey, we showed our questionnaire
to three ERP consultants to verify our measures. A pilot test was conducted with 20 firms to confirm that each question could
be properly understood by respondents. Sample firmsfor the survey were carefully chosen; corporations with at least 1 year of
experience with ERP operations were selected. To measure theimpact of change management on ERP effectiveness, it became
necessary to ask firmsthat are likely to experiencethe valley of despair after ERP implementation. We obtained, from aKorean
government organization (Ministry of Commerce, Industry, and Energy), alist of Korean firmsthat had implemented ERP. This
list includes information useful for our survey, such asthe time of ERP implementation and a contact person (project manager).

Out of thislist, we solicited 470 firms as a sample for the survey.
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In order toincreasethe responserate, wetelephoned thesefirmsasking for their participationinthe survey. Themethod of survey
was mainly based on afoot-in-the-door process. A professional survey firm was employed and itsinquirers were given special
training by the authors of this research to ensure consistency and integrity in the data collection process. We asked department
managers (or directors), the major users of the ERP systems, to answer the questions. A total of 207 organizations participated
inthesurvey. After datafiltering to eliminate problematic responses (i.e., companies using an ERP system for lessthan oneyear;
only certain modules of ERP installed; small companies with lessthan 70 employees; and inconsistent responses), 170 effective
responses were selected for the analysis.

It should be noted that the unit of analysisin thisresearch isan organization level. Some constructs (such as OCB and resistance
to IS innovations) are originaly developed as an individual-level measure, while others (such as IT assets and information
capability) are a firm-level measure. During the survey, we asked respondents to answer the questions at a firm level. For
instance, OCB is not an individual level measure of respondents, but an average OCB level of ERP usersin their firms. All of
the questionsin the survey instrument are carefully expressed to ensure that respondents answer them at afirm level rather than
an individual level. This was necessary because we collected data from only one survey respondent (manager of ERP user
department) in each firm.

Measurement Model: Confirmatory Factor Analysis

Construct validity is examined by convergent validity and discriminant validity. After conducting CFA (confirmatory factor
analysis) to test the convergent validity and discriminant validity, we have apath analysis (structural model) using LISREL 8.50.
Theconvergent validity ischecked by examining whether thet-value of all itemloadingsisstatistically significant at thethreshold
level (Anderson and Gerbing 1988). Theresultsexcerpted by CFA areshownin Table3. All indicatorsbut two (GFI and AGFI)
arewell abovethethreshold value (Bentler 1990; Bentler and Bonett 1980; Joreskog and Sérbom 1996).3 Thevalue of GFI (0.83)
and AGFI (0.79) are close to but below the threshold level. These indicators show that our research model has an acceptable
goodnessof fit. Based upontheresult of CFA, we have removed itemswith significant cross-loading. Cross-loading occurswhen
measurement items are loaded significantly across two constructs (Bryne 1998). OCB3 (courtesy) is dropped for this reason.

Table3. Convergent Validity

Scale | Factor T Scale | Factor T Scale | Factor
Factors| Item |Loading| Value | Factors| Item |Loading| Value | Factors| Item |Loading| T Value
OCB1 0.64 8.99* ITC1 0.83 12.77* IBV1 0.62 8.13*
oCB OCB2 0.79 11.79* ITC ITC2 0.91 14.60* BV IBV2 0.70 9.53*
OCB4 0.87 13.74* ITC3 0.67 9.58* IBV3 0.64 8.53*
OCB5 0.80 12.05* CME1 0.81 12.43* IBV4 0.67 8.95*
ISIR1 0.61 8.26* CME CME2 0.82 12.58*
ISR2 | 073 | 10.13* CME3 | 072 | 1063 OeChBi Organization Citizenship
Behavior
3 *
ISIR ISIR 3 0.70 9.49* CME4 0.84 13.17* ISIR: 1S Innovation Resistance
ISR4 | 050 | 6.24 ITPL | 073 | 10.72* ||TA: IT Assets
ISIR5 0.65 8.73* ITP2 0.66 9.20* |ITC: User IT Capability
ITA1 | 071 | 10.03* ITP3 0.85 | 13.56* g\f/' Eé ~ Change Management
" . ectiveness
ITA2 0.77 11.20 IMU ITP4 0.91 14.97 IMU: Information Management and Use
ITA ITA3 0.79 11.63 IMP1 0.75 1113 |IBV: Information Behaviorsand Values
ITA4 0.63 8.56* IMP2 0.73 10.85*
ITA5 | 076 | 11.00* IMP3 | 077 | 1156 |*P<001
ITAG 0.66 9.16* IMP4 0.80 12.20*

*Thevaueof y? was594.26, with RMSEA = 0.035, RMR = 0.071, SRMR = 0.050, GFI = 0.83, NFI = 0.84, NNFI = 0.95, CFl = 0.96, and
AGFI =0.79.
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Table4. Discriminant Validity, Reliability, and Multicollinearity

#of | Cronbach a
oCB ISIR ITA ITC CME | IMU IBV | item | coefficient Tolerance | VIF

OoCcB | 0.78 4 .8583 .565 1.771
ISIR | -0.61 0.64 5 .7994 532 1.434
ITA 0.63 | -0.56 0.72 6 .8761 543 1.878
ITC 0.62 | -0.55 0.69 0.82 3 .8376 .502 1.842
CME | 0.67 | -0.53 0.69 0.66 0.80 4 .8740 1.993
IMU | 053 |-061 0.71 0.62 0.58 0.78 8 .9281

IBV 0.65 | -0.69 0.71 0.57 0.66 0.53 0.66 4 .7503

Wehaveused an averagevarianceextracted (AV E) approach to test thedi scriminant validity of the questions (Fornell and Larcker
1981). Thediscriminant validity can be checked by examining whether the correlation between the constructsis |ower than the
squareroot of the AVE. Asshown in Table4, the questions have discriminant validity because squared AV E, an element of the
diagonal matrix, isgreater than 0.5 (Bagozzi and Yi 1988; Fornell and Larcker 1981), and also larger than the correl ation between
constructs (Barclay et al. 1995). We thus conclude that the questions used in our study have discriminant validity.

Cronbach’ sal pha coefficients (Cronbach 1951) are calcul ated to test thereliability of themeasure. The standardsvary depending
on the disposition and circumstances of estimated variables but, in most cases, credibility is acquired if Cronbach’s alpha
coefficient rateisover 0.6 (Van deVan and Ferry 1980). Asshownin Table4, the Cronbach’ sal phacoefficientsfor al constructs
areabove0.75, indicating that reliability for all of themeasuresisacceptable. Tolerancevalueand varianceinflation factor (VIF)
indicate that our constructs have low multicollinearity: the tolerance values are greater than 0.50, and the VIFs are lower than
1.993 (Hair et a. 1995).

Structural Model: Path Analysis

Because the validity and reliability of the measures are within acceptable levels, we have performed a path analysis to test our
research hypotheses; our model includes 7 latent variables and 34 measurement variables. Theresultsare presentedin Figure 3.
The research model’ s goodness of fit is analyzed to evaluate the reliability of the model. The number of iterationsin LISREL
analysiswas eight. The several indicators of the LISREL analysis show that our research model has an acceptable goodness of
fit, allowing us to proceed to further analysis of the path coefficients.*

Path analysis results, including coefficients of the paths, are shown in Figure 3. The results demonstrate that seven paths out of
eight are statistically significant at the confidence level of 0.05. Three antecedents of the change management effectiveness (or-
ganization citizenship behavior, user I T capability, and I T assets) directly affect the change management effectiveness. IT assets
directly influence both change management effectiveness and information capability (two dependent variablesof IMU and IBV).

One antecedent variable, resistanceto I Sinnovation, is not significantly related to change management effectiveness. We have
interviewed several respondentsto find out the reason for this unexpected result. One plausible explanation for thisresult comes
from the characteristic of our survey samplefirms. All the responding firms had operated ERP for more than one year at thetime
of the survey. For thesefirms, resistance to innovationswas not acritical issue any more because ERP systems had already been
used for arelatively long time. Managers of these firms showed more concern over firms' resource allocationsfor new processes
(innovation) rather than struggling against process changes. Although this path is not statistically significant, we found in the
separated analysis (ANOVA) that firms with low |S innovation resistance (ISIR) demonstrate arelatively high level of change
management effectiveness.®

“The value of x?was 744.33(df: 505), with RMSEA = 0.053, RMR = 0.083, SRMR = 0.058, GFI = 0.79, NFI = 0.81, NNFI = 0.92, CFI =0.92,
and AGFI = 0.76.

®Result of ANOVA analysisis not shown due to the space limit.
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information behavior and values in firms using ERP.

Estimated Accept or
Hypothesis coefficient T-value reect
H1: Organization citizenship behavior is positively related to change 0.28 2.84" Supported
management effectivenessin firms using ERP.
H2: ISinnovation resistance is negatively related to change management -0.12 -1.18 Not
effectiveness in firms using ERP.
H3: User IT capability is positively related to change management 0.24 2.34" Supported
effectivenessin firms using ERP.
H4: IT assets are positively related to change management effectivenessin 0.27 2.65" Supported
firms using ERP.
H5: IT assets and ERP effectiveness (information capability) Supported
H5a:  IT assets are positively related to information management 0.57 5.44"
and use in firms using ERP.
H5b:  IT assets are positively related to information behavior and 0.45 3.87"
valuesin firms using ERP.
H6: CM and ERP effectiveness (information capability) Supported
H6a:  Change management effectivenessis positively related to 0.20 2.09”
information management and use in firms using ERP.
H6b:  Change management effectivenessis positively related to 0.37 3.25"

™ Significant (p < 0.05)
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Table 6 summarizesthe result of hypothesistesting. Our analysisindicates that change management effectiveness significantly
influencesinformation capability (IMU and IBV). Thus, we conclude that change management effectiveness plays an important
role as amediating variable for ERP effectiveness.

Discussion and Conclusion

In this research, we have proposed a conceptual framework to highlight the importance of change management for firms after
implement ERP systems. Our analysis results present several key findings. First, change management effectiveness plays a
pivotal role in enhancing information capability (ERP effectiveness) after launching ERP systems. 1T assets have the strongest
influence on ERP effectiveness, indicating firms with superior IT infrastructure are more likely to enjoy a high level of ERP
effectiveness. Although the impact of change management on ERP effectivenessisless than that of I T assets, effective change
management can still significantly improve the information capability of firmsin ERP operations.

Second, organizational citizenship behavior, user IT capability, and IT assets have significant effects on change management
effectiveness. Although the variable with the strongest impact on change management effectiveness is OCB, its magnitude of
influence was not significantly higher than those of I T assetsand user I T capability. Thus, the three antecedent variablesdeserve
equal consideration when planning to increase change management effectivenessin ERP operations. Conversely, ISinnovation
resistance turned out to exert insignificant influence on change management effectiveness. Resistance to process changes may
serve as barriers during the ERP implementation or in the initial stage of ERP use. Once firms stabilize the use of ERP, the IS
innovation resistance is not likely to act as a barrier to effective change management.

Our findings provide acluefor the hitherto inconsi stent reports on ERP performance. Some firmsrealize significant productivity
gain after ERP implementation, while others report they have not achieved hoped-for returns from the ERP investment. ERP
launching by itself does not guarantee the redlization of significant performance improvement. Corporations can realize
significant benefits from ERP only when they overcome the valley of despair through effective change management programs.
Toincreasethe effectiveness of change management, firmsneed to introduce activetraining to improve organi zational citizenship
behavior and user IT capability while significantly investing in IT infrastructure.

Thisresearch offers several academic contributions. First, there have been many studies of ERP but few have investigated why
ERP produces different outcomes among firms. This study provides a conceptual framework to highlight the importance of
change management after ERP implementation. Without effective change management, firms cannot expect higher returnsfrom
ERP investment. The survey sampleis carefully selected to investigate this post-ERP variable. The central claim of this paper
is that managing changes on the user side of ERP is asimportant asinvesting in I T assets for ERP success. Second, this study
hasoperati onalized change management effectivenessand has devel oped measuring instrumentsfor thisconstruct. Many scholars
have emphasized the importance of change management, but few have measured its construct in empirical settings. Our
operational definition of change management effectiveness is not a perfect one but provides a good starting point for future
research. Finally, this study introduces organizationa citizenship behavior (OCB) to the IS community. OCB is widely
recognized and studied as akey variable to explain firm performance in the organizational theory field. Our research proposes
that thisinformal and extra behavior can play a critical role in change management involved in ERP operations.

However, our study haslimitsaswell. Wehave employed theinformation capability asasurrogatevariablefor ERP effectiveness
(or ERP performance). Information capability in itself is not an eventual goal for ERP adoption; firms are more interested in
visible key performance measures such as reduced costs or increased profits. However, performance measures like costs and
profits may be influenced by many other business variables independent of ERP. Most of these performance measures include
compounding effects of non-ERP variables, and it is challenging to isolate ERP impacts from these performance measures.
Information capability is a measure that can be captured at the place where a new technology (ERP) isimplemented, and it is
likely to lead to improvement in key performance.

The unit of analysisinthisstudy isat afirm level. We have asked a business manager (user department) of each firm to answer
guestionsin our survey. Somevariables, such asOCB, user I T capability, and resistanceto | Sinnovations, are measured at afirm
level by these respondents. It would be necessary to collect data from several users within each firm and to aggregate them to
get afirmlevel measure. Furthermore, business managers may not befamiliar with I T infrastructure within their firms. Wehave
assumed that business managers are well positioned to answer questions. Although this assumption was necessary to secure a
large enough number of sample firms for the data analysis, it stands as a weakness in our study. Despite these limits, we hope
that this paper providesastarting point for research on change management in ERP and promotes further studiesin thisdirection.
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