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A framework for the ex-ante evaluation of ERP software
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It has been widely reported that a large number of ERP implementations fail to meet expectations. This
is indicative, firstly, of the magnitude of the problems involved in ERP systems implementation and,
secondly, of the importance of the ex-ante evaluation and selection process of ERP software. This paper
argues that ERP evauation should extend its scope beyond operational improvements arising from the
ERP software/product per se to the strategic impact of ERP on the competitive position of the organisation.
Due to the complexity of ERP software, the intangible nature of both costs and benefits, which evolve
over time, and the organisational, technological and behavioural impact of ERP, a broad perspective of
the ERP systems evaluation process is needed. The evaluation has to be both quantitative and qualitative
and requires an estimation of the perceived costs and benefits throughout the life-cycle of ERP systems.
The paper concludes by providing a framework of the key issues involved in the selection process of
ERP software and the associated costs and benefits. European Journal of Information Systems (2001) 10,

204-215.

Introduction

The decade of 1990, as far as the business information
systems are concerned, has been characterised by the
implementation of Enterprise Resource Planning (ERP)
systems in a significant number of enterprises world-
wide. ERP systems are currently the prevailing form of
business computing for many large organisations in the
private and public sector (Gable, 1998). The reasons for
adopting ERP can be technical, such as the desire to
reduce mainframe system operating costs and/or busi-
ness, such as the necessity to acquire software, which
can support a certain production mode (Markus &
Tanis, 2000).

Although alarge number of papers have been recently
published addressing ERP issues (see Esteves & Pastor,
2001), there islimited research concerning ERP software
evaluation. An extensive part of the academic literature
deals exclusively with ERP implementation issues ignor-
ing the way decisions are taken and their appropriateness
regarding the acquisition of ERP systems. The purpose
of this paper is to identify key issues involved in the
ex-ante evaluation of ERP software and emphasize the
importance of selecting the right ERP software for an
organi zation.

Software selection based on ease of use, usefulness
and involvement of end users, as it has been suggested
by Montazemi et al (1996), is no longer enough for criti-
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cal systems such as ERP. Brown et al (2000) identified
severa business and IT related factors that influence the
purchase of ERP systems. It has been also argued that
software procurement is not a transparent process and
mission-critical software is vital in achieving both oper-
ational and strategic goals and support decision-making
(Rosenthal & Salzman, 1990). This paper argues that,
given the strategic nature of ERP and the major organis-
ational, technological and behavioura impact of ERP, a
broad perspective of ERP systems adoption and evalu-
ation is needed. Technological, business and organis-
ational contexts should be studied in a unified way
encouraging the examination of interrelated key acqui-
sition, implementation and maintenance factors. Due to
the complexity of ERP software, and the intangible nat-
ure of most costs and benefits, the evaluation has to be
both quantitative and qualitative and requires a multidi-
mensional and a multiple perspective view of perceived
costs and benefits throughout the life-cycle of ERP sys-
tems. The paper concludes by providing a framework of
the key issues involved in the ex-ante evaluation of ERP
software and the associated costs and benefits throughout
ERP system’s life-cycle.

ERP software

ERP systems are modular client/server software systems
providing support to integrated business processes across
functions. The software is customisable in order to sup-
port critical existing processes followed by organis-
ations. However, customisation is costly, time consum-
ing, difficult and usually requires experienced external
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consultants. Although some customisation is inevitable,
major modification of the software with the purpose of
adapting it to existing business processes is difficult and
certainly not recommended (see, for example, Daven-
port, 1996). Most organisations need therefore to sub-
stantially re-engineer their processes in accordance with
the software’ s requirements and the embedded industry’s
best practices.

Currently, a large number of enterprises are either
extending their base ERP software with such appli-
cations as demand forecasting and supply chain optimis-
ation or they are in the process of implementing core
ERP modules, such as logistics, sales and distribution,
production, and finance. According to Merrill Lynch,
40% of companies with revenues exceeding $1 billion
have already implemented base ERP systems in the USA
(Cddwell & Stein, 1998) and now are starting to
implement additional applications, a market estimated at
$8 hillion by 2002. AMR Research, a US-based research
firm, predicts that the whole enterprise applications mar-
ket will reach $78 hillion in 2004 compared to $27
million in 1999.

However, it has been estimated that about half of ERP
implementations fail to meet expectations (Appleton,
1997). Other recently reported figures show that more
than 70 percent of ERP implementations fail to achieve
their estimated benefits (Al-Mashari, 2000). According
to a recent survey (Themistocleous et al, 2001), compa-
nies adopting ERP certainly acquire benefits such as an
increase in suppliers’ and customers' satisfaction and an
increase in productivity but the level of the return on
investment (ROI) is rather low. Other findings of the
same survey suggest that many organisations adopting
ERP have serious conflicts with their business strategies
and the magjority of ERP projects are often characterised
by delays and cost overruns. These alarming findings can
be mostly attributed to the underestimation of the effort
required for successful change management. Indeed, by
analysing a large number of extended ERP implemen-
tation cases, it was suggested that organisational, behav-
ioural and cultural issues are critical for successful ERP
implementation (Stefanou, 1999). Given the cost of the
investment required to acquire, implement and operate
an ERP system, the interest expressed recently by aca-
demics and practitioners concerning the selection of
measures and the evaluation techniques of ERP systems
is highly justifiable (see, for example, Rosemann &
Wiese, 1999; Donovan, 2000). It should be aso noted,
that the cost of making a decision concerning the acqui-
sition of ERP software can account for as much as 30
percent of the overall cost of the investment and that the
ERP selection process can consume up to 20 employees
for 14 months (Hecht, 1999). This is indicative of the
importance of ERP acquisition/selection process and the
relevance of this issue to IS research.

Methodology

This paper is based on three sources of data. The first
source is an academic literature review, the second is
articles drawn from the web and respected practitioners
magazines reporting ERP selection cases and the third
is persona semi-structured interviews and structured
interviews conducted through e-mail with nine ERP con-
sultants and project implementation leaders. The size of
the sample is rather small but not unusual for this kind
of qualitative research. The interviews served as a means
to test the validity of the theoretical framework proposed
in this paper. The textual data of the transcribed inter-
views with the ERP consultants were combined into a
single file and analysed by calculating the frequency
with which words or small phrases appeared in the text.
It should be noted that the required validity of the find-
ings of thisanalysisis mainly dependent upon the coher-
ence of the interpretation (Weber, 1990). It should be
aso noted that Shang and Seddon (2000) have been
argued, convincingly, that ERP case studies reported in
the trade press and the web can provide reliable data to
conduct academic research and can be used as a starting
point for understanding the benefits and the costs
involved in ERP systems.

Financial approaches for ERP evaluation

Traditionally, the evaluation of IT/IS investments was
mainly based on financial criteria. Financial measures,
including Net Present Vaue (NPV), Internal Rate of
Return (IRR), Return on Investment (ROI), and payback
in time (for a description of these measures, see
Remenyi, 1999) were employed only to show, most of
the times, the validity of the so-called ‘IT productivity
paradox’.

Itis now well recognised that I T investments can have
awider range of benefits than the reduction of costs pro-
vided by traditional IT applications (Farbey et al, 1993).
Thisis especially true for ERP systems, the role of which
is crucia in changing the organisational structure and
transforming business processes towards simplification
and integration. The intangible nature of ERP costs and
benefits, which evolve over time, and the complexity of
ERP projects, have been acknowledged by many
researchers and practitioners alike (Donovan, 2000;
Remenyi, 2000). It has been argued, for example, that,
the benefits or the costs in complex systems, such as
ERP systems, are difficult to be identified and many of
them have to be discovered as the implementation pro-
gresses (Remenyi, 2000). Therefore, in the case of ERP
systems, financial measures, although necessary, are not
alone sufficient to support ERP systems justification due
to the following reasons:

e A large number of ERP benefits and costs are not
easily identifiable, as they span the entire life-cycle
of an ERP project.
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e Costs and benefits, even when they are identified, are
not easily quantifiable, as has been aready recog-
nised to be generaly the case with IT investments
(Powell, 1992).

e Mgor benefits (and costs) do not emerge from the
use of ERP software per se but rather from the
organisational change induced by ERP and the
extendibility of the software to support additional
functionality (Donovan, 2000). According to the vice
president of AMR Research, 80 percent of the bene-
fits come from the changes in the business enabled
by the ERP software (Martin, 1998).

Non-financial approaches for ERP
evaluation

There is now a growing belief that financial measures
do not provide the complete picture of the potential and
costs of ERP projects, athough no one can deny the
persuasive nature of such measures. Microsoft's
decision, for example, to implement a $25 million sys-
tem from SAP was based on the estimation that the new
system could produce a common procurement System
worldwide that could save the company $12 million per
year in early-payment discounts (Martin, 1998). How-
ever, various attempts have been made to incorporate
qualitative elements in the evaluation of IT projects.
Information economics, for example, proposed by Parker
et al (1988), is an attempt to incorporate value and risk
in IT evaluation, taking into account intangible benefits
such as, for example, improved customer service.
Recently, a balanced scorecard (BSC) approach has been
proposed for the evaluation, specifically, of ERP
software (Rosemann & Wiese, 1999). The BSC was pro-
posed by Kaplan and Norton (1992) for the evauation
of business performance, but it can also be applied for
the evaluation of IT projects. The BSC approach can
be useful in evaluating ERP, as, in addition to financia
measures, it takes into account a wider range of ERP
effects (Martinsons et al, 1999; Rosemann & Wiesg,
1999). Kaplan & Norton (1992) suggested that the evalu-
ation of business progress should be derived from four
different perspectives. financial, internal processes, cus-
tomers and innovative/learning perspectives. Rosemann
and Wiese (1999) recommend, that in addition to these
classical perspectives, where, regarding ERP, customers
are both external and internal (users), afifth perspective,
that is, the project perspective, is needed especialy for
controlling and evaluating ERP implementations,
although not for ERP usage. This perspective covers the
individual project requirements, such as the identifi-
cation of the critical path, the definition of milestones
and the evauation of the efficiency of the project
organisation.

It should be noted that formal evaluation methods,
such as those briefly discussed above, have not been

always entirely successful in practice (Walsham, 1998).
The complexity of IT projects, arising mainly from their
interaction with the economic, technical and socia
environment of the organisation should be recognised as
a significant barrier for effective evaluation. To tackle
this problem, interpretive research, seeking to understand
the dynamics of socia and contextual interactions may
be of much help. Interpretive IS research do not neces-
sarily reject the objectivity of real phenomena (Myers,
1997) but it emphasizes the importance of beliefs,
interpretations and methods used by individua
researchers. The validity of generalisations does not
depend upon statistical inference but on the plausibility
and cogency of logical reasoning and on the theoretical
interpretation of collected data (Walsham, 1993). Inter-
pretive research recognises that IS are mainly social sys-
tems both influencing and influenced by a variety of
environmental, organisational, behavioural and cultural
issues. A number of qualitative and interpretive tech-
niques, such as mental models and cognitive mapping
proposed in the literature (Hines, 2000) can be applied
in order to analyse and evaluate ERP projects. Decision
makers' instinct (Bannister & Remenyi, 1999), as well
as their way of thinking and interpreting information
may be, for example, a decisive factor in ERP selection
and implementation success. An example of using a cog-
nitive mapping technique is given by Stafyla and Ste-
fanou (2000) in their study of ERP project leaders
beliefs concerning ERP adoption. Cognitive mapping
revealed that, for many managers, the competitors' adop-
tion of ERP is a decisive factor for choosing to
implement ERP, in an attempt to retain the competitive
advantage of their organisations.

The complexity of the ex-ante evaluation of
ERP systems

IT managers are increasingly asked by senior manage-
ment to justify expenditures, explain the business impact
of IT investments and provide detailed ex-ante and ex-
post evaluation of information systems (Torkzadeh &
Doll, 1999). This paper is mainly concerned with the ex-
ante evaluation and the selection process of ERP sys-
tems. Ex-ante evaluation is defined as the predictive
evaluation which is performed in order to estimate and
evaluate the impact of future situations (Remenyi, 1999).
Ex-ante evaluation of IT investments is traditionaly
based mainly on financia estimates, such as NPV and
its purpose is to support system justification. Ex-post
evaluation usually assesses the value of the implemented
system on the basis of both financial and non-financial
measures (Remenyi, 1999).

The complexity, however, of ERP software calls for
an ex ante evaluation combining both quantitative and
qualitative measures, as discussed above. Evaluation
managers should realise that, as in the case with ERP
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software, its evaluation is also a complex and a continu-
ous, lifelong commitment. The complexity of ERP
evaluation is attributed to the following reasons, which
are briefly discussed below:

ERP’s nature is both strategic and operational.
Strategic systems aim at making the organisation
more flexible and responsive to customer needs. The
goal of rendering the enterprise readily adaptable to
changing competitive conditions makes strategic sys-
tems fundamentally different from back office appli-
cations. The evaluation of strategic systems has to
be based on the perceived competitive impact, which
is different from evaluation based on cost (Clemons,
1991). Moreover, as has been argued by Kaplan
(cited by Clemons, 1991), financial techniques, such
as discounted cash flow, are constantly misused
when applied to evaluation of strategic IT decisions,
due to the difficulty of quantification of the value of
strategic systems. ERP systems are at the same time
both strategic and operational in nature. Therefore
the evaluation has to be made from two different
perspectives, the strategic and the operational. ERP
software’s operational costs and benefits (some of
them depicted in Table 1) are more easily identifiable
and quantifiable than the strategic ones.

As far as the strategic aspect is concerned, a key
factor is the identification of the degree to which the
adoption of an ERP system contributes to business
strategy of the organisation (Fitzgerald, 1998). While
this degree is difficult to assess in quantitative terms,
a qualitative assessment is nevertheless possible by
interviewing, for example, senior managers or by
using other qualitative techniques such as Likert-
type scales and cognitive mapping. Various methods

Table 1 Some factors to be considered in ERP evaluation at
the strategic level

Strategic Level Factors

o

(¢]
(¢]
o

O O

O O OO0

(@)

ERP’s contribution to business vision and strategy
Alignment of business and technology strategy

Flexibility and scalability of IT architecture

Flexibility and adaptability of ERP solution to changing
conditions

Integration of business information and processes
Identification of the various components and magnitude of
the project’s risk

Impact of ERP on the decision making process
Competitors' adoption of ERP

Impact of ERP on cooperative business networks
Estimation of future intensity of competition and markets
deregulation

Impact of the decision to implement or not an ERP
system on the competitive position and market share
Estimation of the total cost of ERP ownership and impact
on organisations’ resources

Analysis and ranking of alternative options in terms of
the competitive position of the organisation

can aso be employed for assessing the relative
importance of alternative options. It has been argued
(Clemons, 1991) that, sometimes, when aternative
outcomes can be ranked in a structured manner,
decisions that cannot be based on numerical data can
be made rationally and analytically without having
precise estimates of the individual courses of actions.
Simulation, probability and sensitivity analysis can
be extremely helpful under these circumstances.
Although some overlapping between strategic and
operational factors is inevitable, Table 1 attempts to
summarise some factors that need to be considered
in the evaluation process at the strategic level, while
Table 2 includes factors referring to the operational
level. For example, business processes integration is
a strategic activity aslong as (successful) integration
has an impact on the competitive position of the
organisation, while at the same time is aso oper-
ational as long as it results in cost reductions in the
daily activities of the organisation.
A number of ERP’s stakeholders operate outside
the organisation’s boundaries (customers, sup-
pliers, business partners in the value chain). For
achieving the full potential of ERP, especially under
collaborative business structures such as Supply
Chain Management (SCM), the co-operation
between business partnersis essential. Other contem-
porary business paradigms, such as Customer
Relationship Management (CRM), require the co-
operation with the organisation’s customers. In that
respect, the evaluators should consider the impact of
ERP on external stakeholders, specificaly the cus-
tomers, suppliers and business partners. In fact,
alianceis one of the strategic benefits incurring from
ERP implementations (Shang & Seddon, 2000). Suc-
cessful ERP cases demonstrate the importance of
estimating ERP's effects on externa stakeholders.

Table 2 Some factors to be considered in ERP evaluation at
the operationa level

Operational level factors

Impact of ERP on:

transactions' costs

time to complete transactions

degree of business process integration

intra- and inter-organisational information sharing
business networks

reporting

customer satisfaction

O O0OO0OO0OO0OO0O0

Estimation of costs due to:
O user resistance
personnel training
external consultants
additional applications
system downtime

O O OO0
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For example, Coca-Cola company’s IT strategy was
to extend its enterprise by extending SAP R/3 to its
independent bottling partners under a single master
licence it controls, with partners sharing the relevant
costs (Violino, 1999). The goal, the increase in rev-
enues by communicating more easily and rapidly
with the business partners, could not be achieved
without evaluating ERP's costs and benefits on the
company’s external partners.
There is a high percentage of intangible costs and
benefits. According to Brynjolfsson and Yang
(1997), there is empirical evidence to suggest that
up to nine-tenths of the costs and benefits of com-
puter capital are embodied in intangible assets. Intan-
gible assets are created by investments in software,
training and organisational transformations induced
by IT. These assets, athough not measured financi-
aly, have the potentia of increasing the value of IT
investments. The estimation of the value of these
assets in monetary terms is clearly a very difficult
endeavour. However, it is important that both tan-
gible and intangible assets and hidden costs should
be taken into account from the outset when consider-
ing ERP projects. For example, reductions in trans-
action systems and technical support personnel, cost
savings resulting from better inventory management
or value chain optimisation, and savings from not
upgrading legacy systems can be calculated. Other
benefits, such as perceived customer satisfaction and
benefits arising from rapid decision making are more
difficult to be calculated, but nevertheless existent.
Intangible or hidden and underestimated costs are
also a mgjor concern among ERP specialists (Slater,
1998). Underestimation of the time it takes to
implement an ERP system is very common in ERP
projects. Consultants fees, personnel training, data
conversion, software's integration testing and self-
developed software (Slater, 1998; Rosemann &
Wiese, 1999) to name but afew, can be avery heavy
burden on the budget for supportive activities. In
fact, according to some estimates, services by ERP
support industry can exceed the initial software cost
by a factor of seven to ten (Martin, 1998; Hecht,
1999). Other costs, characterised by a behavioura
aspect, are difficult to be identified and estimated.
Such costs, for example, include the lack of commit-
ment to change, which can lead to a dysfunctional
operating environment and user resistance resulting
in increased operational costs.
ERP adoption/implementation results in a major
organisational change. A major implication of ERP
deployment is that it involves drastic changes in the
organisational structure, business processes and the
people of an organisation. These changes are the
source of both costs and benefits, tangible and intan-
gible. The re-engineering exercise is undertaken with

the aim of achieving the optimisation and integration
of business processes according to the software’sin-
built best practices. Thus, in so far change manage-
ment is effective, competitive advantage and finan-
cial returns on investment are expected. However,
the estimation of the effectiveness of change man-
agement is not straightforward as it is dependent on
the analysis of many uncontrollable factors related
to human resources and the psychological climate of
the organisation (Stafyla, 2000).

o Benefits and costs span the entire life-cycle of
ERP systems, from the selection process and
implementation project through to systems oper-
ation, maintenance and evolution. ERP systems
evaluation is a complex, multi-facet activity, which
has to take into consideration the whole life-cycle of
ERP systems. ERP software is constantly evolving
aiming at integrating higher business functions
(Klaus & Gable, 2000) and ERP investment should
be considered as alife-long commitment (Davenport,
1998). Thus, ERP evauators should have in mind
the whole life-cycle of an ERP project and the
diverse but interrelated issues that need to be
assessed. A framework of this process is provided in
the following section.

A framework for ERP ex-ante evaluation

A number of authors have proposed ERP life-cycle mod-
els in the academic literature, especialy in the context
of identifying critical success factors for ERP implemen-
tation. According to Chang and Gable (2000), improved
understanding of ERP life-cycle issues is required for
both fruitful research and effective implementation of
ERP. The stages of their ERP life cycle model are the
following three: pre-implementation, implementation
and post-implementation, involving respectively activi-
ties such as: (a) requirements definition, business case
and software selection; (b) gap analysis, custom modifi-
cation and project and change management; and (c) roll
out, upgrades and payback review. Esteves and Pastor
(2001) proposed the following six phases: adoption
decision, acquisition, implementation, use and mainte-
nance, evolution and retirement. Somers et al (2000)
have also suggested a conceptual model of ERP
implementation, which consists of six phases: initiation,
adoption, adaptation, acceptance, routinisation and
infusion. Markus and Tanis' (2000) life cycle consists
of four phases: (a) chartering, where the business case is
defined and decision to adopt ERP is taken; (b) project,
consisting among others of system configuration and roll
out; (c) shakedown, referring to the routine use of the
system; and (d) onward and upward phase, including
system upgrading and user support services. As is obvi-
ous from the above, ERP life cycle models proposed by
most authors are to a great extent similar and in line
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with the stages of the traditional systems development
life-cycle (Nah & Lau, 2001).

This paper, based on literature review and adopting
the ERP life-cycle concept, proposes a conceptual
framework of ERP software ex-ante evaluation, which
is depicted in Figurel. The proposed framework
consists of four phases. The first phase considers the
business vison as a dating point for ERP
initiation/acquisition. The second phase consists of the
detailed examination and definition of business needs
and of the company’s capabilities and various constraints
in relation to ERP software specifications. Before pro-
ceeding, the desire and commitment to change by all
people in the organisation needs to be evaluated; it is a
significant force required to fill the gap between business
requirements and constraints. This phase considers the
selection of the specific modules of the core system that
support critical business practices and of any additional
applications the enterprise may need in view of the
requirements analysis performed in the previous phase.
Certain criteria for vendor, product, and implementation
partner selection are examined. The third phase refers to
the estimation of the costs and benefits required for the
ERP implementation project. The fourth phase consists
of the analysis of issues involved in ERP operation,
maintenance and evolution. Finally, the potential bene-
fits and the total investment required for selecting, pur-
chasing, implementing, operating, maintaining and
extending the proposed system are estimated. This esti-
mation includes financial and non-financial measures for
both the operational performance and the strategic pos-
ition of the organisation. It should be noted, that as is

Phase 1

Phase 2

E Requirements
:‘i

ERP
. Selection Analysis
&

Business

Vision

Capabilities/
§ Constraints

Phase 3

Implementation

always the case with IS development or acquisition and
implementation, some iteration is assumed (Avison &
Fitzgerald, 1995, p 35) and thus, the procedure suggested
in Figure 1 is not purely sequential.

Clarification of the business vision

The first phase of the proposed framework, the clarifi-
cation of the business vision, is a starting point for ERP
initiation/acquisition. Investment in ERP systems is a
strategic action, which can have significant conse-
quences for the competitive position of the organisation.
It has been argued that effective I T/I'S project implemen-
tation requires a clear business vision, which clarifies the
organisation’s direction, the goas, and the business
model behind the implementation of the project
(Holland & Light, 1999). It was explained above that
ERP requires substantial business process re-engineering
and as Davenport and Short (1990) have pointed out, the
first step in IT enabled process re-engineering is to
develop the business vision and process objectives.

Comparing needs vs capabilities and
constraints

The decision concerning the adoption of an ERP system
has to be made according to both the current and the
future status of the enterprise, which is constrained by
various technological, organisational and financia inef-
ficiencies (Table 3). Therefore, at this stage, a detailed
critical ERP functionality and enhancements require-

Phase 4

. ERP Operation /
ERP Maintenance /

Evolution

EVALUATION of cost, benefits, risks: STRATEGIC - OPERATIONAL

Estimation of ROI /Value /Business Case of ERP

Figure 1 Mgjor phases of ERP life-cycle.
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Table 3 Requirements vs constraints

Requirements Constraints

e Operational efficiency e Technical

e Supply chain optimisation O Legacy systems

e E-commerce O IT architecture

e CRM e Organisational

e Processes integration O Business processes

O Management structure
O Leadership
o Commitment
o Communication
O Training
e Financia
O Budget limitations
e Time constraints

ments matrix, followed by a list regarding the organis-
ational and technological changes required for the suc-
cessful implementation of the ERP system should be
developed and evaluated according to certain criteria
This is, for example, exactly what Hersey Foods, a US
company with revenues exceeding $4 billion a year, had
to do with its re-engineering exercise. For this company,
re-engineering for ERP involves extracting the best fin-
ance, logistics and sales practices from multiple
divisions and then standardising them into an integrated
ERP system that could provide business consistency,
such as credit terms, across all company’s divisions
(Martin, 1998).

Moss (2000), after describing a Baan software
implementation case, concludes that to achieve the goa
of business support by implementing an ERP system,
companies should avoid the design of a system that the
ERP software is capable of providing but which is
beyond the capahilities of the company to absorb as a
daily routine. For companies wishing to achieve this
goa, a well defined set of objectives and an on-going
commitment to meeting them are essential from the out-
set of an ERP project.

Business requirements
Both current and future business needs, arising mainly
from external competitive pressures, have to be balanced
against various technological, work and organisational
constraints. Companies engaging in e-commerce or sup-
ply chains operate in a sophisticated business and tech-
nological environment. In such cases, the effectiveness
of ERP systems, which span beyond traditional organis-
ational boundaries, require collaboration between part-
ners, coordination of decisions, as well as accurate and
real-time information flow in a network of enterprises.
There is a great likelihood that the examination of
needs and constraints will reveal that for a successful
ERP system implementation, a radical change in busi-
ness processes, towards simplification and efficiency,

must take place. Such is the case, for example, when
developing systems with a customer perspective or
adopting best practices from industry (Avison & Fitzger-
ald, 1995, p 387). Therefore, a critical factor that should
be considered at this stage is the desire and the commit-
ment to continuous change not only by top management
but also by the steering committee, the systems users
and by all members of the project’s implementation
team. It is aso likely that ERP acquisition will have to
be postponed or rejected in view of the high risks
involved (Stefanou, 2000). An example of this fina
option is provided by the well known case of Dell Com-
puter Corp, in which the implementation of SAP R/3
had to be terminated, in view of the company’s CIO's
conviction that a single monolith software could not
keep pace with the company’s growth (Slater, 1999).

Constraints

The constraints are classified in five categories: techni-
cal, organisational, human, financial and time con-
straints.

Technical constraints: Costs incurring from using mul-
tiple hardware and software platforms could be signifi-
cantly reduced if there were a common IT architecture,
including software and hardware platform, networking
and communications, and applications development.
Scalability and flexibility of the IT infrastructure is criti-
cal in order to support additional applications and sys-
tems and it should be assured before proceeding to the
ERP procurement process. Changes in the IT infrastruc-
ture may be necessary in order to support the ERP sys-
tem and any other additional applications. This poses
another major evaluation problem, because the IT infra-
structure is a supportive IT investment with no immedi-
ate measurable benefits by its own, but it still needs to
be evaluated as far as alternative solutions or vendors
are concerned (Fitzgerald, 1998).

Organisational ~ constraints: These include, among
others, the degree of the decentralisation, the manage-
ment structure, the style of leadership, the rigidity of
business processes, and the company’s culture. Resist-
ance to change, prestige, job security feelings and
departmental politics are also involved (Bancroft et al,
1998, p 131). It should be noted that organisational and
cultural factors seem to be very important for successful
implementation of ERP and SCM systems (Stefanou,
1999).

Human resources constraints: A cross functional
implementation team consisting of both business and
IT/IS people and of internal personnel and external con-
sultants can be very effective in implementing ERP
software. However, the lack of experienced external con-
sultants and trained and educated employees in ERP
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philosophy represents a serious constraint that could
jeopardize the implementation project.

Financial and time constraints: Any project of the scale
of ERP systems implementation should have adequate
financial resources. A lot of hidden costs, such as the
period of training required and unanticipated fees of
external consultants, may prove to be a barrier to suc-
cessful implementation. One final constraint is the time
allowed for the selection and implementation process.
Unredlistic time frames and deadlines may add
unnecessary pressure and lead to project failure.

Product, vendor and support services
evaluation

The second part of the second phase considers the selec-
tion of ERP modules that support critical business func-
tions and of any other needed additional application,
such as for example SCM. Certain weighted criteria for
the selection of vendor, product and implementation
partner should be set and evaluated at this phase (Travis,
1999). According to a recent International Data Corp
(IDC) survey (Moss, 2000), users, who implemented
ERP systems, rate the ability of the vendor to deliver
the promised system on time and on budget as the most
important issues involved in the ERP buying process.
Other important buying criteria are the scalability and
flexibility of the ERP solution and the confidence in both
the solution and the provider.

Although every one of the established ERP packages
offers a broad functionality, they certainly exhibit indi-
vidual strengths and weaknesses compared to individual
business requirements. Certain packages are regarded as
having an exceptional functionality in some of their
modules, as is the case, for example, with PeopleSoft’s
Human Resources module. Other vendors are regarded
as specialising in certain industries, supporting industry-
specific best practices, as for example SAP in Chemicals
and Pharmaceuticals, Oracle in Energy and Telecom-
munications and Baan in Aerospace and Defense indus-
tries (Aberdeen Group, 1997).

The availability and functionality of additional appli-
cations to support current and future business needs such
as SCM or CRM is an important factor in ERP software
selection. It should be also examined if the packages
under consideration support a certain business practice
or operation, which is considered critical, such as make-
to-order or maketo-stock manufacturing. Certain
characteristics, such as multilanguage and multicurrency
capabilities can be the key drivers for selection of an
ERP system (Bancroft er al, 1998, p 191). Among other
factors considered in selecting an ERP system is the
availability of expertsin the system, the partnering com-
pany that will assist in the implementation, the training

Table 4 ERP product, vendor and support services evaluation

Requirements fulfilment

Functionality of ERP system'’s critical core modules
Industry-specific solutions offered

Extended applications availability/compatibility
Critical business processes supported by ERP system
External experts availability in ERP system
Implementation partner availability/expertise
Training offered by vendor or third party

Vendor’'s financial position

Pricing models offered by vendors

courses available by the vendor or third parties as well as
vendor’ s financial position and pricing models (Table 4).

All-in-one vs best-of-breed ERP software
Enterprises searching for competitive advantage have the
option of acquiring an al-in-one or a best-of-breed ERP
system. Additional applications can be acquired from the
vendor of the ERP system, from another vendor closely
collaborating with the first, from a third party vendor,
built-in-house or outsourced. Table5 summarises the
advantages of best-of-breed and all-in-one approaches.
An example of an al-in-one approach is provided by
the multinational Colgate-Palmolive’'s SAP R/3 solution,
which integrated the processes of the company and con-
nected ten thousand users worldwide after a 5-year
implementation effort. Worries about the risk of relying
on only one vendor were put aside as the company was
convinced that this integrated environment offers sys-
tems robustness and the additional required functionality
to support the company’s operations. On the other hand,
in an attempt at achieving increased functionality, the
Boeing Commercial Airplane Group has adopted the
best-of-breed approach by implementing demand-fore-
casting software by i2 Technologies, ERP by Baan and
product data management by Structural Dynamics
Research. It has been reported that industry watchers
agree that about 80% of companies will adopt the all-

Table 5 All-in-one vs best-of-breed

All-in-one

e Consistent integrated processes
Upgrades compatibility

Lower cost

Implementation simpler
Maintenance easier

Best-of breed

e Functionality enhanced

e Flexihility

e Possible competitive advantage

e Extended applications (SCM, CRM, DSS, etc) widely
tested

e No dependence on one vendor
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in-one solution but the remaining 20% will demand best-
of-breed applications from multiple software vendors
(Stein, 1999). Obvioudly, substantial empirical work is
needed in order to identify the merits of these two
approaches.

Evaluating the ERP implementation
project

ERP implementation has received the greater attention
in the relevant literature. This is justifiable because ERP
implementation is a complex, resource-consuming and
risky activity. At this stage, costs and benefits arising
from the ERP implementation project are estimated.
Consulting fees, replacing of legacy systems and user
training, are some of the areas evaluators should not
ignore. Implementation project costs and risks are also
dependent on the implementation approach chosen by
the organisation. For example, in big bang implemen-
tations, fewer interfaces between the modules are
required and costs are generally reduced compared to the
phased, module-by-module implementation, which
requires the development of more interfaces and the
existence of the legacy systems until the completion of
the implementation project. On the other hand, there is
agreater risk of failure in big bang ERP implementations
while the phased implementation is generally considered
a lower risk approach. Other important issues, such as
setting the criteria for the selection of the implemen-
tation partner and the time horizon for the completion
of the project should also be considered at this stage.

Operation, maintenance and evolution of
the ERP system

As has been pointed out by Kirchmer (1998) many com-
panies think that after the completion of the implemen-
tation project, the implementation activities are over.
This however is certainly not the case because changes
in markets and technology require a continuous check
and updating of the ERP software to new releases, or
extending it to additional applications such as CRM and
SCM. The companies should also improve, where poss-
ible, the software-based business processes (Kirchmer,
1998), that is, a certain degree of continuous re-engin-
eering seems to be necessary for achieving or retaining
a competitive advantage. On the other hand, benefits
may only be achievable at this |late stage, when the ERP
implementation is mature (Somers et al, 2000). There-
fore, the fifth phase of the proposed framework includes
estimation of the costs and benefits which will arise in
the future from operating, maintaining and extending the
ERP system with additional functionality. Table 6 sum-
marises potential costs and benefits associated with each
phase of the framework.

Table 6 Potential costs and benefits associated with ERP life-

cycle phases

Phases of ERP

Estimation of potential tangible and

life cycle intangible costs, benefits and risks
involved in each phase
Phase 1: Risk associated with non-clarification of
Business vision  business vision and blurred business goals
Phase 2a: Technological, organisational, human
Comparing resources and financial capabilities and
needs vs inefficiencies (see Table 3)
capabilities and Commitment to continuous change
constraints
Phase 2b: Costs/benefits/risks associated with all-in-
ERP selection one or best-of-breed software options (see
Table 5)
Costs/benefits associated with issues in
Table4
Costs involved in the selection process
Phase 3: Replacing of legacy systems
Implementation  Consulting fees
project User training
Implementation approaches
Implementation partners
Completetion time
Phase 4: Continuous re-engineering
Operation, Software upgrades
maintenance Additiona functionality
and evolution Benefits from ERP maturity both

operational and strategic
ERP users satisfaction
Partners/customers satisfaction

Findings from the interviews

Findings from interviews with nine ERP consultants pro-
vided partia support for the framework proposed above.
Although there is generally an agreement among them
regarding the phases of ERP life-cycle and the selection
process of ERP software, the mgjority of interviewees
(seven) has not been ever involved with the deployment
of qualitative measures in the process of selecting ERP
software. The reasons stated are the following: high cost
of establishing and measuring qualitative elements,
ambiguity regarding the nature of qualitative measures,
lack of time to devote to qualitative measurement, lack
of instructions by management to establish qualitative
measures. Also, despite the fact that the strategic element
of ERP is generally acknowledged by all, the evaluation
of ERP software in practice does not take explicitly into
account strategic elements.

Eight of the interviewees expressed their concern
about the high risks involved in ERP software, due to
high acquisition and implementation costs, and they
think that risk should be evaluated at every phase of the
ERP life cycle. Risk was not present in the initia theor-
etical framework but it seems reasonable that risk analy-
sis should be performed along costs and benefits esti-
mation. Finally, one more new issue emerged by
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analysing the interview data, that of ERP outsourcing.
ERP outsourcing was mentioned by two interviewees.
One of them seemed to consider outsourcing as an
option for medium enterprises only, while the other con-
sidered it to be potentially useful for all enterprises
regardless of their size. Obvioudy, further empirical
research is needed in order to determine the reasons why
qualitative and strategically focused measures are not
used in ERP ex-ante evaluation, test the validity of the
proposed framework and analyse issues concerning ERP
outsourcing through an application server provider.

Conclusions

The plethora of consulting companies offering ERP
evaluation/selection services as well as a number of
recently published papers and conferences’ mini tracks
devoted to ERP evauation indicate that, despite the
experience gained from ERP implementations during the
last decade, the concept of ERP evaluation/selection is
till relevant to IS research and significant for IT/IS suc-
CEss.

The evaluation of ERP requires the understanding of
the major impact ERP has on the business strategy, the
organisational structure and the role of the people of the
organisation throughout its life-cycle. The framework of
ERP systems evaluation and selection proposed in this
paper is significant in that it makes ERP managers bear
in mind that ERP evaluation does not only refer to the
analysis of the ERP product per se. In addition, and more
crucialy, it refers to the potential operational and stra-
tegic benefits and the total investment required for sel-
ecting, purchasing, implementing, operating, main-
taining and extending the proposed ERP system with
additional applications throughout its life-cycle. Failure
to identify the full costs of ERP investment can have
serious implications for the success of the ERP project
(Irani et al, 2000). The framework also provides a basis
for identifying critical issues for further research. For
example, a fruitful avenue for future research could be
the construction of specific metrics related to business
operationa performance and strategic objectives taking
into account ERP's pervasive and permanent nature as
demonstrated by the proposed framework.

As Rosenthal and Salzman (1990) have pointed out,
the acquisition of software is not just a technical issue
but also an important strategic one. The acquisition of
applications software and especially ERP software could
have profound implications on a number of vital busi-
ness issues such as the productivity, the quality of the
output of the production or services process and the cus-
tomers satisfaction, affecting thus the organisation’s
competitive position. Strategic dimensions of the antici-
pated benefits may be missed if the evaluation of new
technology is preoccupied with traditional quantitative
ROI measures and if the significance of procurement in

determining the capabilities of new process technology
is underestimated by top management (Rosenthal &
Salzman, 1990).

The decision to implement an ERP system is certainly
a strategic one, which has a major impact on every area
of the organisation. Market pressures and technological
advantages have been the driving forces behind mergers,
acquisitions, and cooperation between organisations in
the supply chain in recent years. ERP software has been
seen by many companiesto offer the required integration
of business applications not only inside an organisation
but across organisations as well. ERP systems are thus
becoming increasingly more complex, aspiring to pro-
vide support for business functions that were previously
offered by third party vendors. Extended ERP software
includes such applications as supply chain optimisation,
customer relationship management and decision support
systems. Therefore, the dynamic nature of ERP should
be recognised and the time horizon of the evaluation
should be extended so that certain future business prac-
tices are taken into account.

In this respect, ERP systems are significantly different
from traditional information systems. ERP formulates
the organisation’s business and technology strategies.
Traditional IT applications were fit into the given busi-
ness strategy and context. Organisations implementing
ERP systems find that they have to adapt to ERP's in-
built industry best practices, engaging thus in a signifi-
cant reengineering of their processes, while at the same
time gaining benefits for following these best practices.
Thefinancial benefits and the costs of this re-engineering
induced by ERP can not be easily estimated. In addition,
a number of qualitative, cultural and behavioural factors
should be evaluated such as the degree of transform-
ational leadership in the organisation required for effec-
tive change management, the willingness for information
sharing and the commitment to change by all, which can
be crucial for the successful implementation and effec-
tive operation of ERP systems, especially in SCM
environments (Stefanou, 1999). These factors should
play a maor role in the decision whether or not to
acquire an ERP system.

Describing operational benefits arising from trans-
action processing improvements is not alone sufficient
to justify ERP systems' investment. As has been argued,
organisational change, in accordance with the software's
supported industry’s best practices, is required if any
benefits are to be realised (Zylstra, 1999). Therefore, any
evaluation of ERP should provide detailed analysis of
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having to extend its scope beyond operational improve-
ments induced by the software’ s functionality and gener-
ally expressed by a reduction in costs to the strategic
impact of ERP on the competitive position of the organ-
isation, which is usually based on qualitative indices and
estimates. The identification of the financial costs and
benefits and the qualitative estimates should be done tak-
ing into account ERP's permanent and dynamic nature,
from the selection process activities to its operation,
maintenance and evolution. The integrative nature of
ERP software and the interaction among intra-organis-
ational and inter-organisational users, creates a complex

socio-technical system in which a large percentage of
costs and benefits are well hidden or they emerge after
ERP implementation, induced by the organisation’s
attempt to retain its competitive advantage by utilising
and extending core ERP functionality. Senior manage-
ment has the responsibility to understand the dynamics
and the integrative, permanent and strategic nature of
ERP as well as the prevailing competitive conditions in
the global marketplace before proceeding into ERP
software acquisition.
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