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Table IV
Reasons for ERP implementation
Number Per cent

Increased demand for realtime information 44 98
Information generation for decision making 41 81
Integration of applications 38 84
Business process re-engineering 22 49
Cost reduction 22 49
Increase sales 16 36
Taxation requirements 15 33
Introduction of EURD 10 22
Application of new business plan g 20
Com petition 8 18
Development of activities into new areas with business contacts i 16
Internet development 6 13
Integration of information systems 4 9
Stock Exchange requirements 3 7
Year 2000 problem 3 i
Government funding - subsidization ? 4

(2004-1 2003) Spathis & Contantinides >79y N7¥NNN MNXNN MOYIND

Table Il
ERP systems henefits

Mean Standard deviation
Increased flexibility in information generation 5.60 0.86
Improved guality of reports - statements 5.33 0.93
Increased integration of applications 5.31 1.06
Easy maintenance of databases b.16 1.07
Increased user-friendliness of IS 489 1.23
Reduction of time for issuing of reports - statements 4.87 1.14
Improved decision-making process 4.82 1.30
Improved co-ordination between departments 4.64 1.17
Reduction in errors in logistics 451 1.47
Increased internal communication 4.49 1.29
Reduction of time for transaction processing 440 1.18
Improved delivery times 4.27 1.42
Reduction of stock levels 3.91 1.49
Increase in stock turnover 378 1.29
Reduction of total operating and administration costs 3.67 1.41

Notes: 1=not at all; 2=very low degree; 3=low degree; 4=average; 5=high degree; G=very high degree;
7= perfect
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Reduced Headcount Improved Decision

High Making
Tangible
Reduced Number of Increased Availability
Low . v :
Complaints of Information
High Low
Quantifiable

Figure 1. IT benefits: classification and examples (adapted from Remenyi et al., 1993).

Intangible
Benefits
On-going Future
Internal Customer Foresight Adaptability
Improvement Service
Processes Quality Markets Products
Waorkflow Delivery Products Services
Info. Access Support Acquisitions Customers

Figure 2.

Increasing Difficulty of Measurement

What are the intangibles? (adapted from Hares & Royle, 1994,
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Tahle 1. ERF benefits framework and extent of tangibility and quantifiability (adapted from Shang & Seddon, 2000)

Dimensions Subdimensions Tangible? Quantifiable?
1. Operational 1.1 Cost reduction Full Full
1.2 Cycle time reduction Mlost Full
1.3 Productivity improwve ment flost Full
1.4 Quality improvement Some flost
1.5 Customer services improvement Some Ilost
2. Managerial 2.1 Better resource management Some Ilost
2.2 Improved decision-making and planning s0ome s0ome
2.3 Performance improvement Ilost Ilost
3. Btrateqgic 3.1 Support business growth Some Full
3.2 support business alliance Lo Iost
3.3 Build business innovations Some Some
3.4 Build cost leadership Some Some
3.6 Generate product differentiation Some Lo
3.6 Build external linkages Lo Some
4, IT Infrastructure 4.1 Build business flexibility for current and future changes Low Lo
4.2 1T costs reduction Full Full
4.3 Increased | T infrastructure capability Some Some
5. Organizational 5.1 Support organizational changes Low Lo
5.2 Facilitate business learning Lo Lo
5.3 Empowerment Low Lo
5.4 Build commaon visions Low Low

Table I Benefits of ERP

:(2004) Hsu & Chen 9y

Tangible benefits

Intangible benefits

Support production capacity planning

Provide mare accurate market demand forecast

Facilitate mass customization and improve manufacturing
flexibility

Increase inventory turnover rate

Decrease inventory level and cost

Control and improve product quality

Speed up new product development cycle and
time-to-market

Reduce the cycle time of order fulfillment

Achieve operational excellence

Note: Source: this study

Allocate enterprise resource better

Increase communications among departments

Integrate information across the enterprise

Increase the availability of critical operational and decision
suppaort information to provide visibility of enterprise
planning activities

Access to real-time business intelligence

Improve information flow among departments

Increase response time to customer order and inquiries

Improve service quality

Improve customer satisfaction and loyalty

Growing purchase from custamers
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Figure 1 The risk hierarchy of ERP project

Insufficient resources

Extent of change

Failure to redesign business process

Fail to support cross-organization design
Degree of computerization

| Organization | |
fit

Fail to recruit and retain ERP professional
Lack of appropriate experience of the user
representatives
o The ability and experience of inner expertise
| Skillmix | |, |paporopriste slaf'Eng 3
# Lack of analysts with business and technology

knowledge
« Failure to mix internal and external expertise
effectively

Lack of agreement on project goals
Lack of senior manager commitment o project
management — The composition of project team members
Synthesis and control Lack of effective project management

of ERP | methodology

Project

risk e Unclear/Misunderstand changing requirements
Lack of effective software management
methedology
Software *  Unable to comply with the standard which
system design | — ERP software supports
e Lack of integration between enterprise-wide
systems
«  Developing the wrong functions and wrong
user interface

Ineffective communications with users
Conflicts between user departments
Fail to get user support

Insufficient training of end-user

User
- involvement
and training [

= Capability of current enterprise technical
infrastructure

Technology newness

Stability of current technology
Attempting to link legacy systems

Technology 2
—|  planming | _
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Table VI Top ten risk factors of ERP risk

Name Loading  Priority
Lack of senior manager commitment to project 0N 1
Ineffective communications with users 0.073 2
Insufficient training of end-user 0.066 3
Fail to get user support 0.052 4
Lack of effective project management methodology 0.049 5
Attempting to build bridges to legacy applications 0.043 6
Conflicts between user departments 0.043 7
The composition of project team member 0.041 8
Fail to redesign business process 0.037 9
Unclear/Misunderstanding changing reqguirements 0.036 10
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Type and Size of

l(),-l Author(s) field of study organisations Selection factors considered
Siriginidi Theoretical — Large size Stability and history of the ERP supplier
(2000) Last 12-month track record of ERP sales
Implementation support from suppliers
372 Improvement in ERP packages including stability of
the product and functionality
Bernroide Empirical Mid and Implementation time
and Austrian large size Adaptability and flexibility of software
Koch (2001) Costs

Vendor support

Team size and structure
Market position of vendor
Customer and supplier needs

Everdingen  Empirical Midsize Fit with business process
et al. (2000) European Flexibility
User-friendliness
Costs
Scalability

Supplier support and training

Product functionality and quality
Implementation speed

Interface with other systems

Price

Market leadership

Corporate image and international orentation

Sprott (2000)  Theoretical  Large size Applicability
Integration
Adaptability
Upgradability
Chen (2001)  Theoretical — Large size Competitive strategy
Targeted market segments
Customer requirements
Manufacturing environment
Characteristics of the manufacturing process
Supply chain strategy and available resources
Rao, 2000 Theoretical  SMEs Affordability
Domain knowledge of suppliers
Local support
Technical upgradable
Incorporation of latest technologies
Table I1. Verville and  Empirical Large size Vendor evaluation
ERP selection criteria Halingten USA Functional and technical aspects of the software
(comparison of papers) (2002)
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Appendix. Factors, Their Definitions and Adjective Pairs

I. T o p m a n a ginvelvement: The positive or negative degree of interest, enthusiasm. support. or

-

participation of any management level above the user’s own level toward computer-based information
systems or services or toward the computer statt which supports them.
strong vs weak
consistent vs inconsistent
good vs bad
significant vs nsignificant

Organizational comperirion with the EDP wnif; The contention between the respondent’s organizational
unit and the EDP unit when vying for organizational resources or for responsibility for success or
tailure of computer-based information systems or services of interest to both parties.

productive vs destructive
rational vs emotional
low vs high
harmonious vs dissonant
Priorities dererminarion: Policies and procedures which establish precedence for the allocation of EDP
resources and services between different organizational units and their requests.
fair vs unfair
consistent vs Inconsistent
Just vs unjust =

precise vs vague
Charge-back merhod ofpaymenr for services: The schedule of #harges and the procedures for assessing
users on a pro rata basis for the EDP resources and services that they utilize.
Just vs unjust
reasonable  vs unreasonable
consistent vs inconsistent
known vs unknown
Relationship wirh rhe EDP Jfaj:f: The manner and methods ol interaction. conduct. and association
between the user and the EDP stafT.
harmonious vs  dissonant
good vs bad
cooperative vs uncooperative
candid vs deceittul
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6. Communication with vhe EDP staff: The manner and methods of information exchange between the
user and the EDP stall
harmonious  vs  dissonant
productive  vs  destructive
precise vs vague
meaningful  vs  meaningless
7. Technical competence of rhe EDFP staff The computer technology skills and expertise exhibited by the
EDP staff.
current vs obsolete
sullicient vs insuflicient
superior vs inlerior
high vs low
8. Arrvirude of the EDP staff The willingness and commitment ol the EDP stall o subjugate external,
professional goals in favor of organizationally directed goals and 1asks.
user-oriented  vs  sell-centered
cooperative  vs  belligerent
courteous  vs  discourteous
positive vs negative
9. Schedule of products and services: The EDP center timetable for production of information system
oulputs and for provision of computer-based services.

zood vs bad
regular vs irregular
reasonable  vs  unreasonable

acceptable  vs  unacceptable

0. Time required for new development: The elapsed time between the user’s request for new applications
and the desi development. and/or implementation of the application systems by the EDP stall

short vs long
ependable vs undependable
reasonable vs unreasonable

acceptable  vs  unacceptable

1l.  Processing of change requests: The manner, method. and required time with which the EDP stafl

responds 0 user requests lor changes i existing computer-based information svstems or s
fast vs slow
tmely vs untimely
simple vs complex
fexible vs rigid

Vendor supporr: The tvpe and quality ol the service rendered by a vendor, either directly or indirectly,
to the wser to maintain the hardware or sofiware required by that organizational status.

skilled vs bunglin

1
eager vs ndiflerent

sulficient vs insufTic

consistent  vs  nconsistent
13 Responseturnaround vime:  The elapsed time between a user-initiated request for service or action and a
reply to that request. Response time generally refers o the elapsed tme for terminal tvpe request or
entry. Tumaround time  generally refers o the elapsed tume for execution ol a program submitted or
requested by a user and the return of the output o that user.

fast vs slow
good vs bad
consistent  vs  inconsistent
reasonable vs unreasonable
14 Means of inpuioutpur wirh EDP center The method and medium by which a user inputs data 1o and
receives output [rom the EDP center.
convenient s inconvenient
clear vs hazy
elficient ws  mellicient
organized vs disorganized
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15, Convenience ofaccess: the ease or difficulty with which the user may act to utilize the capability of the
computer system.
convenient vs inconvenient
zood vs bad
easy vs difficult
efficient vs inefficient
16. Accuracy: The correctness of the output information.
accurate vs Inaccurate
high vs low
consistent vs inconsistent
sufficient vs insutficient
17, Timeliness The availability of the output information at a time suitable for its use.
tmely vs untimely
reasonable vs unreasonable
consistent vs inconsistent
punctual vs tardy
[§.  Precision: The variability of the output information from that which it purports to measure.
suflicient vs insuftficient
consistent vs Inconsistent
high vs low
definite vs uncertain
1% Reliability: The consistency and dependability of the output information.
consistent vs inconsistent
high vs low
superior vs inferior
sufficient vs insutficient
20, Currency: The age of the output information.
good vs bad
timely vs untimely
adequate vs nadequate
reasonable vs unreasonable

21, Completeness: The comprehensiveness of the output information content.

complete vs incomplete
consistent vs inconsistent
sufficient vs insufficient
adequate vs inadequate
22, Format of eutput: The material design of the layout and display of the output contents.

good vs bad
simple vs complex
readable vs unreadable
usetul vs useless

]

Launguage: The set of vocabulary. syntax. and grammatical rules used to interact with the computer
systems.
simple vs complex
powerful vs weak
easy vs difficult
easv-to-use vs hard-to-use
24, Velume of output: The amount of information conveyed to a user from computer-based systems. This 15
expressed not only by the number of reports or outputs but alse by the voluminousness of the output
contents.
concise vs redundant
sufficient vs insufticient
NECESsary Vs unnecessary
reasonable vs unreasonable
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Relevancy: The degree of congruence between what the user wants or requires and what is provided by
the information products and services.
useful vs useless
relevant vs irrelevant
clear vs hazy
good vs bad

Error recovery: The methods and policies governing correction and rerun of system outputs that are
Neorrect,
fast vs slow
superior vs inferior
complete vs incomplete
simple vs complex
Security of data: The safeguarding of data from misappropriation or unauthorized alteration or loss.
secure vs insecure
good vs bad
definite vs uncertain
complete vs incomplete

Documentation: The recorded description of an information system. This includes formal instructions
for the utilization of the system.
clear vs hazy
available vs unavailable
complete vs incomplete
current vs obsolete
Expectations: The set of attributes or features of the computer-based information products or services
that a user considers reasonable and due from the computer-based nformation support rendered
within his organization.
pleased vs displeased
high vs low
definite vs uncertain
optimistic vs pessimistic
Understanding of systems: The degree of comprehension that a user possesses about the computer-based
information systems or services that are provided.
high vs low
sufficient vs insufficient
complete vs incomplete
casy vs hard
Perceived ntility: The user’s judgment about the relative balance between the cost and the considered
usefulness of the computer-based information products or services that are provided. The costs include
any costs related to providing the resource. including money, time. manpower, and opportunity. The
usefulness includes any benelits that the user believes to be derived from the support.
high vs low
positive vs negative
sufficient vs insufficient
useful vs useless
Confidence in the systems: The user’s feelings of assurance or certainty about the systems provided.

high vs low
strong vs weak
definite vs uncertain
good vs bad
Feeling of participation: The degree ol involvement and commitment which the user shares with the
EDP statt and others toward the functioning of the computer-based information sytems and services.
positive vs negative
encouraged vs repelled
sufficient vs insufficient
involved vs uninvalved
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34, Feeling of control: The user’s awareness ol the personal power or lack of power to regulate, direct or
dominate the development. alteration. and /or execution of the computer-based information systems
or services which serve the user’s perceived function.

high vs low
sufticient vs insufficient
precise vs vague.
strong vs weak

el
T

Degree of training: The amount of specialized instruction and practice that is afforded to the user to
merease the user’s proficiency in utilizing the computer capability that 1s unavailable.
complete vs incomplete
sufficient vs insufficient
high vs low
superior s inferior
36, Job effects: The changes in job freedom and job performance that are ascertained by the user as
resulting from modifications induced by the computer-based information systems and services.
liberating vs inhibiting
significant vs insignificant
good vs bad
valuable vs worthless
il.  Organizational Position of the EDP Function: The hicrarchical relationship of the EDP function to the
overall organizational structure.
appropriate vs inappropriate
strong vs weak
clear vs hazy

progressive vs regressive

tad
._'1¢

Flexibility of Systems: The capacity of the information system to change or to adjust in response to new
conditions, demands. or circumstances.
flexible vs rigid
versatile vs limited
sufficient vs insuflicient
high vs low
39, Integration o/systems: The ability ol systems to communicate/transmit data between systems servicing
different functional areas.
complete vs incomplete
sufficient vs msufficient
suceesstul vs unsuccessful

good vs bad’
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