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Abstract. While a large body of research exists on the development and imple-
mentation of software, organizations are increasingly acquiring enterprise soft-
ware packages [e.g. enterprise resource planning (ERP) systems] instead of
custom developing their own software applications. To be competitive in the mar-
ketplace, software package development firms must manage the three-pronged
trade-off between cost, quality, functionality. Surprisingly, prior research has made
little attempt to investigate the characteristics of packaged software that influence
management information system (MIS) managers’ likelihood of recommending
purchase. As a result, both the criteria by which MIS managers evaluate prospec-
tive packaged systems and the attributes that lead to commercially competitive
ERP software products are poorly understood. This paper examines this under-
studied issue through a conjoint study. We focus on ERP systems, which are
among the largest and most complex packaged systems that are purchased by
organizations. In a conjoint study, 1008 evaluation decisions based on hypotheti-
cal ERP software package profiles were completed by managers in 126 organi-
zations. The study represents the first empirical investigation of the relative
importance that managers ascribe to various factors that are believed to be impor-
tant in evaluating packaged software. The results provide important insights for
both organizations that acquire such systems and those that develop them. The
results show that functionality, reliability, cost, ease of use and ease of customi-
zation are judged to be important criteria, while ease of implementation and ven-
dor reputation were not found to be significant. Functionality and reliability were
found to be the most heavily weighted factors. We conclude the paper with a
detailed discussion of the results and their implications for software acquisition
and development practice.

Keywords: software selection, packaged software development, ERP systems,
attributes, software design trade-offs, enterprise systems
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1 INTRODUCTION

Packaged software applications now represent a $183 billion annual worldwide market (Soft-
ware & Information Industry Association, 2003). Although the market for packaged software
originated with standalone, function-specific applications, it has matured to encompass com-
plex enterprise-level software. Packaged software is estimated to represent nearly 70% of cor-
porate business software expenditures (Holland & Light, 1999). Worldwide sales of enterprise
resource planning (ERP) packages in the manufacturing sector alone reached $8.9 billion in
2002 (ARC Advisory Group, Inc., 2003). Software packages like these offer organizations an
alternative to internally developing such enterprise software systems. In this paper, we do not
intend to take sides in the debate of whether or not enterprise software packages are ‘good’ or
‘bad’ for organizations. Whether such systems are ‘good’ or ‘bad’ and whether they are ‘flex-
ible’ or ‘inflexible’ is not our focus. Instead, we offer research that can help guide those orga-
nizations that are faced with the prospect of acquiring such systems and who seek a set of
weighted criteria by which to evaluate alternative packages.

While buying and implementing packaged enterprise software applications may appear risk-
free, the majority of such efforts fail. In a survey of 232 managers conducted by Robbins-Gioia
(a Virginia based consulting firm), 51% viewed their ERP implementation as unsuccessful (IT-
Cortex, 2003). The complexity of integrating and implementing complex packaged software
carries some of the risks typically associated with custom-developed software. The attributes
that affect purchase acquisition likelihood clearly extend beyond the usual concerns of cost,
schedule and functionality into factors that influence implementation, customization and inte-
gration of the software with other systems.

Unfortunately, most organizations lack a rigorous software procurement process, which
makes it difficult to make effective software purchasing decisions (Shang & Seddon, 2002;
Appel et al., 2003). By the same token, the lack of an understanding about how buyers eval-
uate such software can lead packaged software firms to either under-invest in software
attributes that influence customers’ purchase decisions or to over-invest in attributes that do
not have much influence. Unfortunately, no systematic research exists on what attributes of
enterprise systems (such as ERP software) affect managers’ likelihood of recommending pur-
chase. Without knowledge about such criteria: (1) organizations risk making inappropriate
acquisition decisions; and (2) packaged software development firms risk making uninformed
assumptions about what attributes the market truly values.

In this study we surveyed 126 management information system (MIS) managers to gain
insight into the factors that influence enterprise software package selection. Our aim was to
address two basic research questions.

1 What are the salient criteria for evaluating packaged enterprise-level software?
2 What are the relative weights that managers ascribe to these criteria?

To address the first question, we conducted a literature review aimed at identifying criteria
that have been suggested for evaluating packaged software. To address the second question,
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which is what most distinguishes this study from prior research, we conducted a conjoint study
to gain insight into the relative weights that managers ascribe to these criteria. The remainder
of the paper is organized as follows. In the next section, the relevant literature on packaged
software selection is discussed. In section 3, we develop a formal model for predicting man-
agers’ likelihood of recommending purchase. In section 4, we describe the data collection
methodology and analyses and in section 5 we present our results. Section 6 discusses the
implications of our findings for packaged software design and for acquisition, followed by the
key conclusions of the study.

2 PRIOR WORK

Prior research has suggested that there are significant differences between the package devel-
opment environment (in which software is developed as a product for external sale) and the
custom environment (in which software is either developed in-house or under contract and is
intended for internal use) (Grudin, 1991; Keil & Carmel, 1995; Sawyer, 2001). In terms of the
software acquisition process, the custom environment allows the customer to specify his/her
requirements prior to development and the software is then developed to meet those needs. In
the package environment, software acquisition is fundamentally different in that the customer
must select from an array of packages which have already been developed with the aim of find-
ing one that most closely meets his/her needs. Sawyer (2001) observes that the acquisition of
enterprise systems involves a significant investment and is likely to attract senior manage-
ment’s attention.

Acquisition of complex packaged software such as ERP systems often involves making
trade-offs among a variety of attributes such as cost, degree to which the software meets the
organization’s requirements, customizability and so forth. A classic dilemma that frequently
emerges is whether the organization should adapt its business processes to fit the software or
whether the organization should adapt the software to fit existing business processes. Adapt-
ing organizational processes often means massive organizational change, thus raising signif-
icant implementation challenges. Going the other route of customizing packages once they are
purchased can prove to be a costly process. In most cases, the acquisition of enterprise pack-
ages involves some ‘mutual adaptation of new software-based processes to existing organi-
zational processes’ (Sawyer, 2001, p. 100). Typically, this means that the package not only
requires integration with other systems, but also some customization to the idiosyncratic busi-
ness processes of the adopting organization (Holland & Light, 1999; Murphy & Simon, 2002;
Stensrud & Myrtveit, 2003). Thus, there are many factors that need to be considered in pur-
chasing enterprise packages. However, no rigorous research exists on the criteria that enter
into the evaluation process, and the relative importance of such criteria.

Most of the information available on selection criteria and the process of acquiring a software
package comes in the form of practitioner-oriented, prescriptive publications (e.g. Kintisch,
1987). We first review a representative sampling of these and then develop an empirical model
based on the salient attributes that emerge from the review.
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Figure 1. General process frame-
work for choosing packaged software.

As illustrated in Figure 1, the task of choosing packaged software begins with an assess-
ment of the organization’s business needs. This is typically followed by an investigation of avail-
able software packages that might meet those needs. The list of potential packages is then
narrowed to a manageable few, which are then subjected to further scrutiny, until a choice is
made. In many cases, a request for proposal (RFP) is generated based on the needs assess-
ment and this document is sent out to software vendors, leading to a set of proposals which are
then evaluated. Typically, a ‘gap-fit’ analysis is performed whereby a package’s features are
mapped to an organization’s requirements (Sawyer, 2001).

Two broad categories of risk must be considered in the software acquisition process. The
first involves attributes of the software package itself. Issues of functionality provided by the
software and the software’s reliability are examples of risks that fall within this category. Soft-
ware that lacks the appropriate functionality carries the risk of failing to meet user requirements
(Sherer, 1993). Such risk is heightened when managers rely heavily on vendor-supplied mar-
keting material instead of conducting a detailed requirements analysis. The second broad
category of risk involves the implementation of the software. This type of risk arises from
difficulties in modifying the software or business processes to fit each other and integrating the
package with existing systems (Henfridsson, 2000). To minimize these types of risk, managers
need to establish appropriate selection criteria to help them evaluate which enterprise software
package will best suit the needs of their organization. In the remainder of this section, we
review the literature on packaged software selection criteria.

Very little has been written about packaged software selection criteria in academic journals.
We therefore conducted a literature search beginning with academic papers and then expand-
ing it to practitioner articles. Our objective was to identify prior research in leading information
systems and computer science journals that had specifically studied the criteria that manag-
ers use in evaluating packaged enterprise software systems. We used the ABI INFORM data-
base to conduct the literature review. We first searched using two sets of keywords: (1)
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enterprise systems or ERP systems; and (2) selection criteria. We focused the preliminary
search on peer-reviewed academic articles on the topic, examining the major journals in infor-
mation systems and computer science. The former included Information Systems Journal,
MIS Quarterly, Journal of Management Information Systems, Information Systems Research,
European Journal of Information Systems, Management Science, Decision Sciences, Com-
munications of the ACM and Decision Support Systems. The latter set of journals included
IEEE Transactions on Software Engineering, IEEE Transactions on Engineering Management,
IEEE Software, IEEE Computer, ACM Transactions on Information Systems. In our review of
the literature, we found only three scholarly publications on the subject (Chau, 1995; Mon-
tazemi et al., 1996; Bernroider & Koch, 2001). Because there were relatively few scholarly
articles on the subject, we also surveyed the literature for a representative set of practitioner-
oriented articles on the subject of packaged software selection. We used a similar set of key-
words for this search but did not narrow down this pool of publications to a specific set. To
further broaden this pool, we also searched teaching cases and case videos on the topic,
using Harvard Business School’s teaching case repository. The resulting articles therefore
provided a representative sampling of the various criteria that managers use in evaluating
enterprise software packages. Table 1 lists the articles that we identified and provides some
brief descriptive information on each.

After reviewing each article, we looked for patterns that would indicate those attributes
around which there seemed to be some consensus. If more than one article mentioned the
importance of a particular attribute, we made of note of this. In synthesizing the literature, we
identified seven factors that seemed to represent a consensus view of items that should be
considered in evaluating packaged software. These included: cost, reliability, ease of use, ease
of customization, ease of implementation and vendor reputation.” Table 1 shows how the arti-
cles we reviewed mapped against each of these factors. Theoretically, the package assess-
ment process is a multi-attribute decision-making process and the manner in which managers
simultaneously use these attributes to arrive at an overall assessment of the system provides
insights into the relative importance of various software attributes. Below, we discuss each fac-
tor that we identified.

2.1 Cost

Cost is an obvious consideration for any purchase, and it stands to reason that packaged soft-
ware is no exception to this rule. Seven of the 10 sources we examined mentioned cost as an
important factor in selecting software packages. Goldenberg (1991) stresses the importance of
understanding not only what the price is, but what the price covers. For example, does the price
include training, support, or upgrades? This is important, as the cost of implementing a pack-
age can often exceed the cost of the buying the package. Bryce & Bryce (1987) stress the
importance of knowing whether there is any maintenance or other ongoing costs to use the

"We make no claim here that the list of factors is exhaustive, only that it represents a reasonable subset of the numerous
factors that have been mentioned in the literature.
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system, whether the vendor will charge for providing modifications, and whether there are other
costs associated with installing the package. Johannsen (1980) distinguishes between oper-
ating and maintenance costs vs. purchase and installation costs. Chau (1995) found that cost
was a significant factor for small manufacturing firms and that managers viewed cost as a more
important factor than did the owners of the firms.

2.2 Reliability

Brown & Stephenson (1981) suggest that one of the advantages of buying packaged software
is that it represents a superior product relative to what might be developed in house. Thus, what
drives many packaged software purchases is the desire to have a higher quality, more reliable,
piece of software. Bryce & Bryce (1987) stress the importance of the vendor’s reputation for
reliability. Johannsen (1980) lists reliability as one of 11 objectives that every software package
should satisfy.

2.3 Functionality

Goldenberg (1991) suggests that buyers should carefully examine the ‘sophistication of the
functions included in the software’. Bryce & Bryce (1987) stress the importance of ‘features’ as
one of several points to consider. Johannsen (1980) puts functionality first in a list of 11 objec-
tives that every software package should satisfy. Pivnicny & Carmody (1989) list functionality
as the first of nine criteria for evaluating packaged software. Montazemi et al. (1996) suggest
that usefulness is an important factor for evaluating software packages. Usefulness is closely
related to functionality and captures the relationship between functionality and the task at
hand.

2.4 Ease of use

Bryce & Bryce (1987) stress that the software package should be ‘easy and straightforward to
use’. Johannsen (1980) puts ‘usability’ third in a list of 11 objectives that every software pack-
age should satisfy. Chau (1995) stresses the importance of ‘ease of use/user-friendliness’ as
one of four ‘software-technical side’ factors that should be considered in selecting packaged
software. Montazemi et al. (1996) suggest that ease of use is an important factor in evaluating
software packages.

2.5 Ease of customization

Bryce & Bryce (1987) suggest that buyers consider ‘what changes to the system are required’
in order to meet requirements. Johannsen (1980) notes that flexibility is an important consid-
eration in selecting packaged software. By this, he means whether the package can be ‘easily
changed and adapted’. Goldenberg (1991) also emphasizes the importance of being able to
customize the software package. He suggests that the buyer even consider the possibility of
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purchasing the source code where possible in order to have the ability to customize the soft-
ware. Bernroider & Koch (2001) report that adaptability/flexibility of the package is an impor-
tant factors and that smaller organizations put a higher value on this factor with 68% of
respondents from small and medium companies rating this as ‘very important’ as compared
with 50% of respondents from large companies who rated it as ‘very important’.

2.6 Ease of implementation

Pivnicny & Carmody (1989) list ‘application implementation and ongoing support’ as one of
nine criteria for evaluating packaged software. Bernroider & Koch (2001) found that time to
implement is an important factor and present evidence that smaller organizations put a higher
value on ‘short implementation time’, with 37% of small and medium companies rating this fac-
tor as ‘very important’ as compared with 30% of large companies who rated it as ‘very impor-
tant’. Romanow et al. (1998) note that the time and cost required to implement the package
surfaced as a key factor in one company’s packaged software selection process.

2.7 Vendor reputation

Brown & Stephenson (1981) list the ‘supplier’ as the first of six general factors that should be
considered in evaluating packaged software. Pivnicny & Carmody (1994) suggest that vendor
stability is a factor to consider. Chau (1995) cites ‘reputation’ as the first of four factors to con-
sider under ‘Vendor — non-technical side’. Goldenberg also recommends that buyers explicitly
consider ‘vendor reputation’. Keller (1994) even emphasizes the importance of vendor stability
over functionality, stating that ‘it is not so important that a company can meet a functional spec-
ification as it is that it has a viable plan to be in business in 5 years’. Bernroider & Koch (2001)
present evidence that larger organizations put a higher value on ‘market position of vendor’,
with 35% rating this factor as ‘very important’ as compared with 17% of small and medium
companies who rated it as ‘very important.

To summarize, seven factors emerged from our review of the literature. These can be clas-
sified into two broad categories:

1 attributes of the software package: cost, functionality, reliability and ease of use; and
2 implementation attributes: ease of customization, ease of implementation and vendor rep-
utation (under which support is subsumed).

These attributes along with their sources in prior work are summarized in Table 2.

In conducting a review of the literature, we were unable to find any articles — academic or
practitioner-oriented — that discussed what the relative importance of various factors are or
what weights they should be given in deciding which software package to purchase. In a Har-
vard Business School case, Romanow et al. (1998) describe Timberjack Corporation’s selec-
tion criteria and present a set of weights associated with them, but in the accompanying case
video Romanow (who participated in the selection process at Timberjack) admits that the
weights they used were not particularly well thought-out:
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Table 2. Selection criteria for packaged software

Source in prior work

Software

package (Johannsen, (Brown & (Bryce & (Pivnicny & (Keller,
attribute 1980) Stephenson, 1981) Bryce, 1987) Carmody, 1989) 1994)
Cost . . . .

Reliability . . .

Functionality . . . .

Ease of use . .

Ease of . . .

customization

Ease of .
implementation

Vendor . . .
reputation

If you’re going through this process, spend a lot more time than we did on these weights. It's
unfortunate, but we spent a fraction of the time that we should have establishing these
weights and coming to a consensus. and certainly that became an issue (Keil, 1998).

Curiously, aside from the discussion in the Timberjack case and video, there appears to be
no information in the literature regarding the relative weights that managers assign or should
assign to various selection criteria.
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Source in prior work

(Goldenberg, (Montazemi (Chau, (Bernroider & (Romanow
1991) etal., 1996) 1995) Koch, 2001) et al., 1998) Variance in terminology

. . . Goldenberg
(1991) uses the
term ‘pricing’
. . . Package
features
(Brown &
Stephenson, 1981)
Software features
(Bryce & Bryce, 1987)
. . . Usability
(Johannsen, 1980)
. . . Flexibility
(Bryce & Bryce, 1987;
Johannsen, 1980;
Romanow et al., 1998)
Adaptability
(Bernroider & Koch,
2001)
Ability to customize
(Goldenberg, 1991)
. . Application
implementation
(Goldenberg, 1991).
This is discussed implicitly
as being an important
factor in
(Goldenberg, 1991)
. . . . Ongoing support &
vendor stability
(Goldenberg, 1991).
Support
(Romanow et al.,
1998)

3 MODEL SPECIFICATION

Because we are interested in assessing how the seven salient attributes of packaged enter-
prise software predict the managers’ likelihood of recommending purchase, we formally specify
the model below.
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Likelihood of recommending purchase = oy + Olynciionaity X functionality + Oteriasiity X reliability
+ Olgost X COST + Oleustomization X €aS€_of_customization
+ Oleoy X €aSe_0f_USe + Ueputation X VENdor_reputation
+ Olimplementation X €@S€_of_implementation + ¢, (1)

In each model, one of the two dependent variables of interest is expressed as a function of
the seven attributes discussed in the preceding section. The alpha coefficients of Equation 1
provide insights into the relative importance of these attributes in explaining managers’ likeli-
hood of recommending purchase. The results of this model can provide important insights into
the behavioural intentions of organizational buyers, providing the basis for constructing a ‘bal-
anced scorecard’ that applies different weights to the various) attributes and can be used to
evaluate packaged software. The results can also inform developers of packaged software
about the relative importance of attributes that can affect the commercial success of a pack-
aged software product offering.

4 METHODOLOGY

A multi-method approach (Mingers, 2001) was used to conduct the study. This is summarized
in Figure 2. We began with a qualitative assessment of patterns of evaluation criteria in a
review of the literature on enterprise systems selection to develop a base conjoint profile
(Phase 1; discussed in the preceding sections), followed by a quantitative conjoint study involv-
ing 126 managers (Phases 2 and 3), and finally a qualitative phase in which six managers were
surveyed to help us interpret some of the less intuitive findings from the quantitative phases of
the study (Phase 4).

A conjoint study was conducted to assess the decision criteria that MIS managers in 126
different US organizations use in making acquisition decisions about packaged enterprise
software applications. The recommended guidelines for empirical research on software
engineering phenomena were closely observed throughout the data collection process (Kitch-
enham et al., 2002). We used a conjoint survey design, which is a multi-attribute judgement
analysis technique involving posterior decomposition of a respondent’s decision process
(Priem, 1992). In this approach, the underlying structure of the respondents’ decision rules
over a series of decisions can be statistically inferred by estimating the regression equations
underlying the model (Louviere, 1988). Each respondent evaluates a series of independent
decision profiles which represent a software package with a different bundle of attributes. In
this study, the profiles were enterprise software packages and the attributes were the seven cri-
teria that we identified in our literature review. Each respondent was shown several software
package profiles and each profile had a different combination of package attributes. For each
profile, subjects were asked to provide an assessment of the likelihood of recommending that
their organization acquire this package.

From these responses, the part worth utility for each package attribute was computed. This
indicates the value that each respondent associates with a given package attribute. The
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relative importance of each attribute is indicated by its regression weight, o;. o, which repre-
sents the relative importance of the j" attribute is estimated by considering it in the context of
the other six attributes in the model. Overall likelihood of recommending purchase for a given
enterprise system was then estimated as a multi-attribute function of the seven attributes
described in (1) and summarized in (2).

7

Likelihood_of_recommending_purchase = a,, + z o X X+ €4 (2)
package attribute =1

Where, «o; = relative importance of package attribute j
X; = level of attribute j for a given ERP package
g, = residual error term

Our choice of the conjoint design approach was motivated by three considerations. First, a
conjoint design allowed us to examine how managers concurrently consider all seven criteria
in assessing each software package. Second, this approach combines the generalizability of
a survey with the precision of a laboratory experiment. Third, conjoint analysis is frequently
used by marketing researchers to understand the trade-offs that individuals make among prod-
uct attributes when faced with purchase decisions.

As a complement to the conjoint study, we conducted a follow-up survey with a selected
group of six MIS practitioners. The subjects who participated in the survey represented an
opportunistic sample of industry practitioners who were chosen because of their experience in
packaged software selection and their ability to reflect deeply on the findings that emerged
from the conjoint study. This approach allowed us both to validate the results of the conjoint
study and to gain additional insight into why practitioners might be inclined to put more empha-
sis on some attributes and less emphasis on others.

4.1 Conjoint questionnaire design

A fractional factorial conjoint design was implemented using SPSS CONJOINT algorithm, which
generates the minimum number of attribute combinations needed for data collection. This algo-
rithm generated eight software package profiles that were later evaluated by each respondent.
The seven package attributes used in the study were: functionality, reliability, cost, ease of use,
vendor reputation, ease of implementation and ease of customization. As part of the conjoint
design, each respondent was presented with the same series of eight enterprise software
package profiles, each of which described a software package in terms of the seven attributes
discussed earlier (see Appendix). These criteria can be thought of as product attributes and
their values were set to either ‘high’ or ‘low’. For example, for a given software package profile,
cost was set to ‘high’ or ‘low’. Each scenario presented a different product profile with a unique
combination of attribute values for the set of seven attributes.

The definition of each attribute was presented to each respondent at the beginning of the
questionnaire (see Appendix). Functionality was defined as the ‘extent to which the package
contains all the features and functions specified in your RFP’. Reliability was defined as the
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‘overall quality and stability of the software’. Ease of use was defined as ‘the intuitiveness of the
user interface’. Vendor reputation was defined as ‘the reputation that the vendor has estab-
lished for unconditionally standing behind its products’. Ease of implementation was defined as
‘the set-up time and effort that will be required to implement this package in your organization’.
Finally, ease of customization was defined as ‘the extent to which this package can be easily
modified to meet your organization’s unique needs.

The dependent variable was measured using a nine-point semantic differential scale and
assessed managers’ perceptions of the likelihood that they would recommend that their orga-
nization acquire the software package. Materials were pretested with a group of five mid-level
MIS executives and four academic experts in software project management to ensure that the
instrument was unambiguous, possessed face validity, and that the project profiles were
realistic.

4.2 Survey sample and data collection

For the conjoint part of the study, Dun and Bradstreet’'s Million-Dollar Directory of executives
was used to identify a random sample of MIS Managers in 610 organizations. MIS managers
are mid-level to senior-level managers who generally report to the chief information officer
(CIO) of an organization. MIS managers are frequently responsible for developing their orga-
nization’s information technology portfolios. Because MIS managers are responsible for soft-
ware purchasing decisions for their organizations (Appel et al., 2003), they were the ideal
respondent for our study. We contacted each manager through the mail, and provided a URL
for the web-based version of the survey instrument in the cover letter. On the survey website,
the respondents were provided instructions, the conjoint profiles and a short questionnaire.
Following the preliminary instructions, each respondent was presented the first enterprise soft-
ware package description, which they evaluated by rating the two dependent variables. Seven
additional project profiles — each identical to the first but with different combinations of attribute
values — were then evaluated by each respondent. Finally, each respondent completed a short
questionnaire in which they answered demographic questions and a series of questions
designed to measure the importance ascribed to vendor firm size, vendor stability, post-acqui-
sition support and subjects’ willingness to adopt a package that runs on a different platform
than the one that is the dominant standard in their organization. Subjects were also asked to
provide us with an indication of how much confidence they had in their own evaluations. 107
mailings were returned as undelivered and three additional executives declined to respond
because of company policy. We received 126 completed sets of responses from managers in
126 organizations (25.2% response rate). This provided us 1008 package evaluations (7 soft-
ware package profiles x 126 responding organizations) for the purpose of statistical analyses.

4.3 Respondent demographics

On average, the respondents had 16.3 years of MIS experience and had previously been
involved in making software package selection decisions for 32 software packages. This sug-
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gests that our respondents were experienced managers who were knowledgeable about soft-
ware package selection. On average, the organizations in our sample had annual revenues of
$47.3 million. The sample represented a broad spectrum of firms engaged in both manufac-
turing and services.

5 RESULTS AND DISCUSSION

A multiple regression model was used to estimate the equation, based on the data from
1008 assessments by MIS managers in 126 organizations. The effects of the seven enter-
prise system attributes on managers’ likelihood of recommending that their organization
acquire the system are summarized in Table 3.2 The t-values obtained for the standardized
regression coefficients indicate that five of the seven attributes were statistically significant.
Four of these exhibited t-vales that were significant at the P < 0.001 value which indicates a
99% confidence level that the results obtained in the regression analyses are robust and not
by chance.

The results show that functionality, reliability, cost, ease of customization and ease of use are
all statistically significant factors that influence likelihood of recommending purchase. To con-
trol for alternative explanations, we also tested whether the size of the vendor organization, sta-
bility, after-sales support and compatibility with existing platforms influenced the likelihood of
acquisition. None of these variables were statistically significant. This suggests the five afore-
mentioned attributes are the key variables that managers consider in their software acquisition
decisions for enterprise systems. The large amount of variance explained by these variables
supports this conclusion. The five statistically significant software package attributes explained
more than 50% of the variance in managers’ likelihood of recommending purchase. This high

Table 3. The effects of each enterprise software package attribute on likelihood of recommending purchase

Effect on likelihood of recommending purchase

Enterprise system attributes Standardized alpha (t-value)
Functionality 0.457 20.03***
Reliability 0.464 (20.34)***

Cost -0.253 (-11.08)***
Ease of customization 0.129 (5.67)**

Ease of use 0.073 (3.19)*
Vendor reputation 0.007 (0.29)

Ease of implementation 0.000 (0.01)

Model R?agusted 50.6%

**P <0.01; **P<0.001.

2This study was part of a larger effort that also examined how these same enterprise system attributes influence perceived
COTS value. The results of that analysis are reported in Keil & Tiwana (2005) and were quite consistent with the results
obtained here for likeliness of recommending purchase.
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level of variance explained by our models suggests that these five attributes are highly pre-
dictive of managers’ perceptions about their likelihood to recommend purchase.

The absolute value of the path coefficients in Table 2 provides an indication of the relative
weights that managers ascribe to each attribute. This can be seen graphically in Figure 3.

Functionality and reliability appear to be of paramount concern, with cost, ease of custom-
ization and ease of use being of somewhat lesser concern in managers’ minds. Interestingly,
neither vendor reputation nor ease of implementation was found to be significant in terms of
likeliness of recommending purchase.

As a complement to the conjoint study results, we conducted a follow-up survey with a
selected group of six MIS practitioners (Phase 4), five of whom provided detailed responses to
the six questions that we posed. The practitioners were presented with the graph shown in
Figure 3 and the first question that we asked was: ‘Do you agree with the general pattern (rel-
ative importance) of results in the graph?’ All of the MIS practitioners indicated that they agreed
with the general pattern of the results, thus providing some validation for the results that were
obtained in the conjoint analysis. One respondent wrote: ‘I would agree with the general pat-
tern’. Another respondent wrote: ‘Having just gone through an ERP implementation with a cli-
ent | can affirm that, given these five factors, they probably would have ranked them the same
way’.

The second question we asked was whether the ‘5 factors in the graph accurately reflect the
criteria that you would use in evaluating enterprise software packages?’ and ‘If not, what fac-
tors are missing in this framework?’ Here, several suggestions were offered relating to factors
that one might want to consider adding to those that we investigated. One respondent sug-
gested adding ‘maintenance cost, or annual operations cost’ while another suggested it of the
package with the company’s IT strategy’. A third respondent expressed a similar idea which he

the five significant attributes in pre-
dicting likelihood of recommending
purchase. Functionality =~ Reliability Cost Ease of customization Ease of use

Figure 3. The relative importance of |:|
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called ‘cultural congruence’ noting that ‘some companies have gone under or at least lost mil-
lions of dollars in failed [ERP] implementations because for this reason’. His point was that a
company that lacks any type of process discipline will run into problems trying to implement an
enterprise package that depends on processes being defined in a certain way. This same
respondent suggested adding ‘integration with existing investments’ to the evaluation criteria,
noting that:

if the new package starts clean with everything new, it washes away years of effort and mil-
lions of dollars, along with pride of ownership of people who may be key to the success of the
package . . . [Thus,] whether a package takes advantage of existing investments (for those
components which the company wishes to retain and is not deliberately attempting to
remove) can make or break the success of the package in the environment. Key resistors
can be converted into champions or advocates with the acknowledgement of work already
performed and serving the company.

Based on the comments received, it is clear that the seven factors we examined could be
supplemented with additional factors. However, our purpose was not to test an exhaustive set
of factors, but rather, to develop a parsimonious list that captured the essential criteria based
on our review of the literature. Thus, while the list of factors could be expanded, we believe that
there is value in examining these seven factors and the relative importance ascribed to the five
that were found to be statistically significant in the conjoint analysis.

Figure 3 reveals that the most important factor that managers consider in evaluating enter-
prise packages is the functionality offered by the software package. That a high degree of
importance is placed on functionality is perhaps not surprising. The emphasis on functionality
was clearly articulated by one of the conjoint respondents: ‘If the thing won’t do what you want
when you want, it's worthless’. This sentiment was echoed by the respondents to our follow-
up survey, one of whom noted that he ‘would weight functionality as at least twice as important
as any of the other factors’.

The second most important factor is the software’s reliability. In our follow-up survey, we
asked MIS practitioners whether they thought that the high importance ascribed to reliability
reflects dissatisfaction with the overall quality of packaged software available today or whether
they thought that organizations are generally satisfied with the overall quality of the software
packages they purchase. Respondents generally agreed that software packages are reason-
ably reliable. As one respondent said:

| think companies are generally satisfied with the quality of applications; large outages are
few and far between in comparison to the [19]90’s. That being said, a smart customer will put
reliability at the top of the list simply to pressure vendors to do more extensive QA at vendor
expense vs. making the customer the beta site.

One respondent disagreed, however, observing that ‘there is a perceived dissatisfaction with
the overall quality of packaged software’.

Cost is the third most important attribute that enters managers’ evaluations. The respon-
dents in our study considered not only the upfront cost but also ongoing costs of keeping the
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system running. One conjoint respondent emphasized that ‘low total cost of ownership includ-
ing software and hardware annual maintenance’ entered his evaluation process. Another
emphasized maintenance fees and support costs as part of the cost assessments. Another
respondent observed that ‘the cost of future customizations is always important’. Larger orga-
nizations with strong internal MIS staff seem to consider the upfront costs more than the total
costs. One respondent from a large organization noted: ‘I rarely need support for my products
due to my size company and my abilities to handle issues. So, | look for vendors who are willing
to reduce software support fees to be more in line with my demand of their support’.

It is noteworthy that functionality and reliability take precedence over cost. This suggests that
managers explicitly consider cost, but that it is not the most important consideration in their
decision-making. One respondent summarized her thoughts on the evaluation process in line
with our empirical results, ‘Capabilities [functionality] and reliability are the two top [factors] fol-
lowed by cost'.

The fourth most important factor was ease of customization. There is anecdotal evidence
that many packaged software implementations run into trouble because of difficulties that arise
in customizing the software to the needs of the organization. Thus, we were surprised that ease
of customization was not ranked higher. In our follow-up survey, we asked: ‘Why do you think
that MIS managers place a relatively low emphasis on ease-of-customization?” One respon-
dent made the following observation:

This is basically the psychology of the manager. Most managers want to get moving and their
target is to get the package selected and implemented. Ease of customization is something
that comes up later in the life cycle.

Another respondent offered a different explanation:

The assumption is that if the right features are in the product up front, the need to customize
is lower, and therefore ease-of-customization is not as much of an issue. This approach
assumes a very thorough selection process; otherwise, the customer is left with a product
that lacks critical features and will need extensive customization.

The fifth factor that was found to be significant was ease of use, but this was deemed to be
the least important factor. In our follow-up survey, respondents concurred that the other factors
were more important in evaluating enterprise packages.

Interestingly, two of the seven factors — ease of implementation and vendor reputation —were
not found to be statistically significant. In the follow-up survey, we asked the MIS practitioners
why they thought that these two factors did not appear to influence managers’ purchase deci-
sions. We think it is particularly interesting that ease of implementation was not found to be sig-
nificant in spite of the fact that most of the obstacles that firms encounter with ERP software
relate to implementation (Holland & Light, 1999; Ross, 1999; Ragowsky & Somers, 2002). With
respect to ease of implementation, one respondent offered the following explanation:

| think this is because a significant number of enterprise software installations are imple-
mented by third parties. This cost is not capitalized, and comes from an operations budget
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not an IT capital budget. So, | think for some of the people surveyed, this is perceived as not
coming from their budgetary pie.

It is entirely possible that ease of implementation may be an important factor, but one which
is easily overlooked in the software acquisition process.
Another respondent noted that:

There is a strong belief that all of these packages are difficult to deal with . . . It's probably a
nonfactor because the perceived differences in implementation effort between the compet-
itors is small — they are all thought to be very difficult.

It is also possible that managers discount the costs associated with implementation, paying
more attention to the immediate purchase price of the software. Thus, even if implementation
costs are large for a given package, they may not have the same degree of influence as other
factors at the time of purchase. Another interpretation for this pattern of results is that imple-
mentation attributes are less tangible and thus more difficult to assess objectively or to com-
pare across prospective packages relative to other package attributes. Therefore, managers
making the package acquisition decision may not ascribe as much weight to implementation
issues as compared with other more immediate and observable attributes of the software.

We were also intrigued by the lack of significance associated with vendor reputation,
because the literature clearly emphasizes this factor. Respondents to our follow-up survey
offered several possible explanations, such as the following:

Anyone who has been in the IT industry for more than 10 years has seen the rise and fall of
multiple reputations. Oracle almost went out of business in 1991, CA was once a pariah, and
Sybase was considered a technical leader. Now, all three of those reputations have been
inverted. So, | think a pragmatic manager ignores reputation; | would argue that this has
become more commonplace as software is moving into more of a commodity phase.

Another respondent suggested that all of the vendors at this point are reputable and that it
is the reputation of the implementer rather that the enterprise package vendor that matters
most:

The market generally accepts that many of these packages are failure mature and the dif-
ficulty comes in tailoring it to their specific business rules and needs. Also, the list of vendors
is relatively [short and the perception is that the industry ‘shake-out’ has already occurred
(i.e. all of the fly by-night players are gone). For these reasons, | think the client generally is
more concerned with the reputation of the implementer than that of the vendor.

5.1 Limitations

Before discussing the implications of these findings, we point out five limitations of the study.
First, the enterprise system scenarios presented to the subjects were hypothetical. However,
we would argue that the software buyer often faces situations in which s/he has to make
a decision between two or more software packages that have a different combination of
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strengths and weaknesses relative to the factors investigated here. So, in this sense, the deci-
sion situation we are modelling is quite realistic. While in reality, the buyer is presented with
much more information to have to sort through than what we provided them with, we would
argue that many companies eventually end up distilling all that information into a scorecard
which is used to compare different packages across a set of key factors such as the ones
investigated in this study. Further, we used prior literature to guide the choice of the attributes
included in this study.

Second, a single-item measure was used to assess likeliness of recommending purchase.
Although the use of single-item measures is common in conjoint studies, such measures can-
not be assessed for reliability. Third, we measured intentions to recommend purchase — not
actual purchase behaviour. Additional research is needed to test the extent to which intentions
translate into actual behaviour. However, a vast body of work has shown that intentions and
behaviours are tightly correlated (e.g. Mathieson, 1991; Taylor & Todd, 1995).

Finally, caution should be observed in generalizing our findings beyond the sample of MIS
managers, as other organizational stakeholders may place different weights on the factors that
were included in the study. Further work is needed to determine if business managers or end-
users would have different evaluation criteria.

6 PRACTICAL IMPLICATIONS

The results obtained in this study have important implications for software development prac-
tice as well as for managers who are charged with making acquisition decisions for packaged
enterprise software. The results not only provide a useful basis for buyers to assign weights to
software package evaluation criteria, but also provide insights that should be useful to pack-
aged software firms as they seek to produce enterprise-level software that will succeed com-
mercially. The high degree of importance ascribed to reliability represents an interesting and
novel finding. Given that software reliability is an important factor in shaping purchasing deci-
sions, it is somewhat surprising that buyers are not exerting more pressure on software ven-
dors to improve the reliability of their products. After all, a recent study conducted by the
National Institute of Standards and Technology suggested that software bugs cost the US
economy an estimated $59.5 billion each year and that users incur 64% of these costs, or
roughly $38 billion/ year (Thibodeau, 2002). The results of our follow-up survey suggest that
MIS practitioners are generally satisfied with the reliability of packaged software, but at the
same time feel that vendors could do a better job in this area and do not appreciate being a
beta test site.

6.1 Implications for package assessments by adopting organizations

In some cases, managers spend considerable time constructing an exhaustive list of selection
criteria, but put relatively little time considering what weights to assign to the various criteria
(Keil, 1998). When this occurs, important considerations like functionality tend to be assigned
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less weight than they deserve. In effect, the importance of a particular factor can inadvertently
be diluted in the evaluation process. Our results suggest that the five attributes that have sta-
tistically significant effects should be considered along with their weights in constructing a
‘scorecard’ for evaluating packaged software.

Table 3 provides an empirically derived scorecard for assigning weights to the criteria that
should be considered in selecting packaged software. Project managers can use Table 3 to
compare different packages and choose the one that offers the best weighted score for its bun-
dle of attributes. The criteria and weights (derived from the conjoint analysis) are shown in
Table 3 and should be used as a starting point, recognizing that each organization may want
to customize both the criteria and weights used to evaluate enterprise packages.

The results of this study suggest that managers need to convey to software vendors the
importance that they ascribe to software reliability. In general, this means doing a better job of
raising the bar for software vendors with respect to what is considered to be an acceptable level
of software reliability, and refusing to purchase software that does not measure up to that
threshold.

6.2 Implications for software development organizations

The relative weights that we obtained should also be useful to organizations developing pack-
aged software because they provide data from actual practitioners on the extent to which dif-
ferent attributes should be emphasized in the software development process. Here, it is
particularly noteworthy that functionality and reliability are perceived to be more important than
cost, ease of use, or ease of customization. It is also interesting to note that prospective buyers
place functionality and reliability as having near equal importance. While software firms have
traditionally been attuned to the importance of functionality, they have continued to offer soft-
ware products that contain numerous bugs and which would be considered unreliable relative
to other types of products. As one of the two most important factors in shaping managers’ like-
lihood of recommending purchase, reliability can no longer be ignored by software developers.
Given the high prevalence of software bugs and the costs that they pose for companies using
packaged software (Mann, 2002), it would seem that managers who purchase software are
placing more importance on software reliability than the software vendors. Perhaps this is
because software users bear nearly two-thirds of the costs associated with software bugs,
according to a recent study, while software vendors bear one-third of the cost (Thibodeau,
2002). While one would think that market forces would already have given development orga-
nizations the message regarding the factors that matter most to enterprise system purchasers,
it is possible that the size and market power of some software companies have allowed them
to avoid dealing with the issue of reliability.

Finally, our results suggest that managers do not place much emphasis on ease of imple-
mentation, in spite of the fact that this is where many ERP package implementation efforts fail.
One possible explanation for this is that enterprise-level software packages are perceived as
being uniformly difficult to implement. However, anecdotal evidence suggests that some pack-
ages are in fact easier to implement. Thus, additional research is needed to determine whether
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managers are being short-sighted in ascribing such little importance to ease of implementa-
tion. Further research is also needed to determine the process that managers actually use to
evaluate software packages and the extent to which they incorporate the criteria highlighted by
this study in their decision-making process.

7 CONCLUSIONS

This study was motivated by the recognition that many organizations buy off-the-shelf systems
instead of developing them from scratch. Surprisingly, prior research has made little attempt to
examine what criteria MIS managers use in assessing such software. As a result, packaged
software developers have sought to balance the trade-offs that exist between cost, quality and
functionality, with little to guide them concerning what the customer actually values. This study
breaks new ground by being the first conjoint study to examine empirically the relative impor-
tance that managers ascribe to various factors that are believed to be important in evaluating
packaged software. The results provide insight into what MIS managers value most in acquir-
ing such systems.

The results of this study have important implications for both organizations that use enter-
prise-level packaged software and the firms that develop such software. The results show that
functionality, reliability, cost, ease of customization and ease of use —in that order — are the key
criteria on which such software is judged. An especially noteworthy finding is the importance
ascribed to reliability, which should serve as a wake-up call to the software industry concerning
the need to improve software quality.
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APPENDIX: SURVEY INSTRUMENT

The purpose of this study is to understand how MIS managers manage cost, quality and func-
tionality trade-offs in evaluating packaged enterprise software applications. Examples of such
packages include customer relationship management (CRM) and enterprise resource planning
(ERP) applications.

INSTRUCTIONS: The tables below describe eight enterprise software packages relative to
comparable packages. Based on this information and your own expertise, please answer the
two questions next to each table. Here,

e FUNCTIONALITY refers to extent to which the package contains all the features and func-
tions specified in your RFP

o RELIABILITY refers to overall quality and stability of the software.

e COST refers to the total software acquisition + implementation cost.

e EASE OF USE refers to the intuitiveness of the user interface.

e VENDOR REPUTATION refers to the reputation that the vendor has established for uncon-
ditionally standing behind its products.

e EASE OF IMPLEMENTATION refers to the set-up time and effort that will be required to
implement this package in your organization.

e EASE OF CUSTOMIZATION refers to the extent to which this package can be easily mod-
ified to meet your organization’s unique needs.

Sample enterprise software package profile

(A total of eight such software package profiles developed using the CONJOINT algorithm imple-
mented in SPSS were provided to each organization; all profiles resembled the sample profile
shown below but had different attribute-level combinations.)

Enterprise package one of eight

Functionality Low
Reliability & What is the likelihood that you would recommend that your organization acquire
Cost Low .
this package?
Ease of Use High
Vendor reputation High Very low 1 2 3 4 5 6 7 8 9 Very high
Ease of implementation High
Ease of customization High
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Conjoint profiles used in the study

Conjoint project Ease of Vendor Ease of Ease of
profile Functionality Reliability Cost use reputation implementation customization
1 Low Low Low High High High High

2 Low High High Low High High Low

3 High High Low High Low High Low

4 Low Low Low Low Low Low Low

5 High Low High High High Low Low

6 Low High High High Low Low High

7 High High Low Low High Low High

8 High Low High Low Low High High
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