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ABSTRACT

The latest Gartner report states that in 2012, thedifpurglobal Information Technology

(IT) spending amounted to US $3.6 trillion and a predictel #Blion in 2013. Achieving

an effective measure of IS success and impact of infaxmaystems has been a goal for
information systems researchers for decades.

Numerous methods exist for measuring the quality, value goaicinof information systems
in organizations, including benchmarking, 1ISO standards, amdsuseys. However,

typically, often due to restricted access to data, relsees only use one type of measure.

This study uses a single-organization case study invastigaeasures of the quality, value
and impact of the SAP system in the largest telecomizations organization in New
Zealand, using and comparing a range of methods and persgedtine researcher also
evaluates the best possible measures for organizatiad®spd by comparing multiple
methods.

KEYWORDS: ERP Success, Metrics, IS Success, System Quality, Qegam Impact,
SAP, Information Systems, Garvin, IS-Impact, ISO 9126 cBerarking



Chapter 1. INTRODUCTION

1.1 Research Motivation

Gartner has reported that worldwide spending on Enterpigplication software will total
$120.4 billion in 2012, a 4.5 per cent increase from 2011 spenti$ijl6.2 billion (Gartner,
2012). Measuring Information Systems’ (IS) success hasresearched for over four
decades and has plagued researchers with trying to detersiiner dullet for IS success.
An information system is no longer thought of as ‘j@astomputer system that processes
information; it is much more than that. In a rapidhanging environment, many
organizations frequently change their IT strategies ¢gmailiith their contemporary business
model (Hong, 2002; Chang, 2000).

IT investment is expensive and organizations need to impkrasources that result in some
form of tangible value (Zhang et al, 2002). The latestr@&a report states that in 2012, the
figure for global IT spending amounted to $3.6 trillion @8d predicted $3.8 trillion in 2012
(Gartner 2010). With a growing amount of investment inrimfation systems, organizations
look to become more effective and efficient, with tiverall goal of increasing profit and
productivity (Rao, 2005). “Yet, it is often claimed that dwtual benefits of IT are
disappointing at best and that IT spending has failedetd gignificant productivity gains,
leading to the productivity paradox” (Pinsonneault, 1998, p. 28han states productivity is
the fundamental economic measure of a technology’sibation (Chan, 2000). Farbey et al
(1999) implied that statistics used previously might have bégariable quality, leading to
confusion, while poor evaluation practices have led tormecb selection and management of
projects, resulting in unsatisfactory returns. Othadamics have suggested that information
systems success variables tested are inconsistefitigdler measured (Heo, 2001).

However, determining whether an information system isessgful or not, relies heavily on
the metrics and methods used. Investment in EnterpeiseudRce Systems (ERP), totaled
$24.9 billion in 2012, making it the largest information systathin the IT market (Gartner,
2012). ERP is a set of configurable information system packhgestegrate information
and information-based processes within and across fuatto®as in an organization
(Ifinedo, 2006). It can be difficult to evaluate an ERP wune range of modules available

e.g. human resources, financials, facility managemalas sind distribution and 9



manufacturing (Rabaai, 2009).

This leads to the overarching issue of the quality anda&f§i of measures used in IS
research, which is still regarded as one of the mastadrscientific issues (Straub et al,
2004). Kronbichler (2010) suggests that what you measure is whaey. So organizations
need to ensure that every measure of performance inguerto the achievement of a goal or
value of your organization (Meliville et al, 2004). Othesgviyou run the risk of misdirecting
your organization.

It is ineffective to measure a large information systeting metrics and tools used are not
continually validated to align with the contemporargibess and IT environment, but also
changing business requirements relating to IT infrastruclims issue of the quality and
appropriateness of measures of IS success, impact angy gualiides the motivation for this

study.

Many research academics have tried to explain the cardplgendent variable, IS success
(Ifinedo, 2006; DeLone and McLean, 1992). Information Systenestment is often
attentively evaluated post implementation. The useezfsures and reviews are under great
scrutiny as there is a lack of credibility with the psses often adopted (Gable et al, 2008).
It has also been suggested that many measures originatngS research are overly
generalized and fail to provide actionable insight for priacers (Benbasat and Barki,
2007).

Organizations still place importance on financial measusuch as return on investment or
total cost of ownership; however this is not enoughmsasuring tool for large
organizations (Petter, 2007). Organizations have moved dswaeasures such as balanced
scorecards or benchmarking to better understand the ibtasgid tangible benefits of their
information systems (Seddon, 2002; Markus, 2003), but alsdter b@derstand how their
organization is comparative in the industry to keep alignéd @@mpetitors. Research
academics also have created various models of informsystems success, (for example,
DeLone & McLean, 1992; Ballentine et al, 1996; Gable é2@08; Ifinedo, 2006). ,

The widely cited DeLone and McLean (D&M) model of IS &ess (1992) has provided the
foundation for other researchers, as the IS Succedslserves as a basis for measuring
arguably the most important dependent variable within théiskSpline, that is IS Success



(Petter, 2007). Various academics have refined and exterelé8 Success Model since its
inception in 1992 (Seddon, 2002; Ballentine, 1996; Gable, 2003). Tiypiceasurements
used to measure IS success do not include multiple modeislople methods. Thus, this
research takes is innovative in measuring the 1S suot@sERP application through the
use of alternative methods. The researcher also agarhbw multiple measures compare
with one another. This will essentially lead to aeicand more nuanced understanding of

measuring the success of an ERP system within a cogpmngdnization.

1.2 Research Gap

The most prominent reason for organizations to implefa&R systems is to standardize
their IT infrastructure but more importantly integrate tnultiple functions of their
organization with the overall goal of having a simpliftedhnology stack to reduce operating
expenditure (Shang & Seddon, 2002). Many implementationsakatplace can amount to
$100 million and a total cost of ownership of $200 million (8h& Seddon, 2002), so it is
imperative for organizations to measure the succeseftéthnological investment after
implementation on a consistent basis and more impiytep have faith in the measurement

tools used. .

In this study, the researcher had privileged access to aag@amal data. This provided a rich
opportunity to further explore and compare quality measedasng to ERP success, and the
differences between the methods; and the insights#mabe obtained from different
methods used to measure success. , It was thereford logittas research to adopt a
muiltimethod approach. To compare and contrast differexasurement approaches the
researcher framed the research using Garvin’s (1984) five ajy@o#0 defining quality.
These are: (1) the transcendent approach (largely basedrahphilosophy) (2) the product-
based approach (from economics); (3) the user-based apfaan economics, marketing,
and operations management); and (4) the process or mamufgdtased approach and (5)

value based approaches (from operations management).

In particular, the researcher compares multiple qualggsures of the same focal system,
adopting different quality perspectives. User-based sarsegh as the results of results of
the IS Impact and ISO 9126 model from a previous study (Alage, 2012) are compared
with a vendor-run benchmarking exercise. This is supplemdmntarchival analysis and 11



interviews with key stakeholders.

1.3 Overview of Literature

Information systems “quality” on various dimensiongvidely considered to be an important
component of the success (Delone and McLean, 1992, 2003) padti(@able et al, 2008)

of an information system. However, quality is a broad mebulous concept. One of the most
influential conceptualizations of quality in a businesatext has been Garvin’'s (1984)
framework of quality, which has also been applied in acol8ext (Sosua & Voss, 2001,
Myers et al, 1997; Ravichandran et al, 1999).

Garvin (1984) stated that product quality is becoming an itapbcompetitive issue. Several
surveys in 1984 indicated dissatisfaction with the exidamgls of quality and services of the
products they buy. In a study of business units of majethNamerican companies,
managers ranked “producing to high quality standards” as theirarrent concern. Nearly
thirty years later, quality is still seen as an impatrfacet for successful organizations
(Gartner, 2013). Increased organizational dependence omation systems drives
managerial attention towards improving information systgoality. Since Garvin’s (1984)
discussion of product quality, this issue of quality has nesaimportant. A recent survey
outlined that “Improve IT quality” is still one of theg@oncerns facing IT executives
(Luftman & Ben-Zvi, 2010). As IT quality is a multidimeasal measure, it is important to
understand what aspects of IT quality are critical tatiganizations and for which the CIOs
must devise sound and effective IT quality improvementegjies (Gorla et al, 2010).
Garvin’s conceptualization of quality also includes perspestsuch as value, which can be
applied to the quality of the IT portfolio at an organizaal level. Overall, Garvin's quality
framework provides a conceptual framework for integratimd) @mparing different

approaches to measuring the quality, success and impacirdbemation system.

The literature review undertaken will look to outline thain theoretical understandings of
guality based on Garvin’s (1984) quality framework. The authemtified five main
approaches of defining quality arising from multiple disogs (philosophy, economics,
marketing and operations management. Several dimensiarisarmeasurable product
attributes. Others reflect individual preferences; sangeobjective while others reflect shifts

in perceptual trends (Garvin, 1984).
12



In the literature review, the researcher examinesigeraf perspectives that can be used for
measuring IS success, and the researcher positionsafh@saches within Garvin’s quality

framework.

1.4 Research Goals

The complexity of measuring SAP success is apparent W&Hiterature (Gable et al, 2003;
Ifinedo, 2006). The literature shows the dominance of subgegerceptual measures; a lack
of comparison between academically-orientated andipoaetr-focused methods; and a lack
of multi-method studies generally. This research aimsdueige insights on how the different
methods used to evaluate IS success compare with onearidta research is interested in
further exploring and comparing quality measures relatrigRP success, and the
differences between the methods; and the insights#mbe obtained from different

methods used to measure this success.

The most prominent reason for organizations implemeiiRB systems is to standardize
their IT infrastructure but more importantly integrate tnultiple functions of their
organization with the overall goal of having a simpliftedhnology stack to reduce operating
expenditure (Shang & Seddon, 2002). Many implementationsakatplace can amount to
$100 million (Shang & Seddon, 2002), so it is imperative fganizations to measure the
success of their technological investment after impteéai®n on a consistent basis and more
importantly to have faith in the measurement tools useade@sure the said success.
However, ERP implementations also aim to provide bé&tfermation for individuals to
complete tasks. Research has been conducted on th@fgBRP increasing individual

productivity.

Hitt et al (2002) indicates that ERP adopters are camdlg higher in performance across a
wide variety of measures than non-adopters. Suggestinghtdsitof the gains occur during
the (relatively long) implementation period, althoubére is some evidence of a reduction in

business performance and productivity shortly after théeim@ntation is complete.

In order to provide a framework in which the researchocanpare different quality
evaluations, the research adopts Garvin's (1984) five appsdctdefining quality. These

are: (1) the transcendent approach of philosophy; (2) twupt-based approach of 13



economics; (3) the user-based approach of economicketingy, and operations
management; and (4) the manufacturing-based and (5) vadeel approaches of operations

management.

In particular, the research compares and contrasisge rof measures from different
perspectives. This includes the results of an IS Impagegiiom a previous study (Ali &
Tate, 2012), as an example of a measure that originatied the academic research
community. This will be compared with popular methods used dtifioners such as
benchmarking and ISO standards management. The reskarcts@s archival analysis,
focus groups and interview data to gain additional perspedivése success of the ERP

implementation in our case organization.

The proposed research wants to identify what methodbecased to evaluate the success of
an ERP system post implementation? What insights earbtained from these measures?
How do these measures compare with one anotherésahg convergence between the
findings of different quality measurement approaches@s Tihis project conducts the

following sub research questions:

* Are quality measures based on the various perspectives of qualityirfGE984) consistent and
commensurate? How do the different approaches to quality measure commanteather? Are

they consistent? What insights triangulating different quality nreastan derive?

1.5 Research Significance

Developing valid measures is one of the major challengefce as scholars, and arguably
one of the major advantages offered by ‘scientifieaesh’ over the insights of reflective
practitioners informed by experience. Neverthelesserdifft operationalisations of ‘the
same’ construct abound, running the risk of meaning variartbe iconstruct, where
researchersmay utter the same words, but the words have different meanings, Iegiaay
comparison of their utterances is preclutié@urd et al. 1998, p 222).

Measuring the success of SAP as an ERP, more genesalyiaformation system has
evolved. Research academics have created various neugisas the prominent IS success
models (DeLone & McLean, 1992; Ballentine et al, 1996; Galdd, 2003; Ifinedo, 2006)
which have been applied in an ERP context. Howevex difficult to capture a range of



perspectives in a single measure, and conversely, it daart¢o meaningfully compare
different measures. This is one of the first studiassa multi-method to compare and
triangulate a range of quality perspectives on the samamation system, within the

academic and practitioner industry.

Chapter 2. LITERATURE REVIEW

The research first introduces Garvin’'s ‘Quality’ franaety which will be used to frame the
dissertation. The literature review will take a topwcapproach to assess IS literature on I/S
success, and transition into ERP systems as ant&syath concentration on SAP which
will be used in a case study for this dissertation. imtreduction of the evolution of IS
success to date will provide clarity on the background shatea and show how it has
progressed overtime. In order to gain a comprehensive gevefaesearch literature,
Proquest and ACM databases were used for appreciable pwinigathe search terms used

were; ‘success’, ‘measure’ in combination with ‘infotioa systems’, ‘quality’ and ‘ERP’.

The research then provides a brief overview of theachearistics of ERP systems, as an ERP
system is the focus of the study. Next the reseamViges a brief history of the academic
literature on IS quality measurement, and introduce twirlg models that are used in this
research. By way of contrast to this academic strdameasurement, also examined are
other approaches to quality measurement and managemerarisavefrom academic and
practitioner quality management communities, in partictie ISO 9126 model of system
quality was developed by the international ISO standagEniation. At this point the
research introduces and integrates the focal constardisef study and their relationship to

Garvin’s quality framework.

Following this, the research reviews relevant literaturdenchmarking and more
specifically SAP Benchmarking. Benchmarking data is usédatagulate data from the IS
Impact model and ISO 9126 models, and other sources of irtfomggathered for this study.
Finally, the research present an integrated framewg&nizing and comparing the empirical
evidence gathered using multiple methods.
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2.1 Garvin’s Product Quality Framework

The literature review undertaken will look to ondithe main theoretical understanding of

Garvin’s (1984) quality framework. The author idéetl five main approaches of defining

quality arising from multiple disciplines (philoday economics, marketing and operations

managementHigure 1) Several dimensions involve measurable produdbates. Others

reflect individual preferences; some are objectivaile others shift with trends. This

framework was used to addresses the empiricalopsdtips between quality and other

important variables (Garvin, 1984).

[ TRANSCENDENT

[ PRODUCT-BASED

[ USER-BASED

[ MANUFACTURING BASED

[ VALUE-BASED

“Quality is neither mind nor matter, but a third entity independent of the two.. Even though
Quality cannot be define, you know what it is.” [RM. Pirsig. 2en ond the Art of Motorcycle . Pp. 185, 213)

"... 2 condition of excellent implying fine quality as distinct from poor quality.. Quality is achieving or
reaching for the highest standard as against being satisfied with the sioppy or fraudulent.” [B. W. Tuchman,
“The Decline of Quality,” New York Times Magarine, 2 November 1980, P.38)

“Differences in quality amount to differences in the quantity of some desired ingredient or
ottribute” (L Abbot, Quaiity and Competition. Pp. 126-127)

"Quality refers to the amounts of the unpriced attributes contained in each unit of the priced attribute” (K.
B. Leftler, “Ambiguous Changes In Product Quality,” American Economic Review, December 1982, p. 956)

“Quality is the degree to which a specific product satisfies the wants of a specific consumer.” (i.
Gilmore, “Product Canformance Cost,” Quolity Progres, June 1974, p. 16)

“Quality is fitness for use.” ). M. Juran, ed., Quaty Control Handbook, p.2-2)

“Quality [means] conformance to requirements.” (.. Crosby, Quality is Free p. 15)

“Quality is the degree to which a specific product conforms to a design or specification.” (Gimere, June 1971
2. 16)

“Quality is the degree of excellence at an acceptable price and the control of variability at an
acceptable cost “ (R A Broh, Managing Quality for Higher Profits, 1982, p.3)

L

“Quality means best for certain customer conditions. These conditions are {a) the actual use and (b) the
selling price of the product” [A. V. Feigenbaum. Tots! Quality Control, p. 1)

Figure 1: Five Approaches to Defining Quality (Garin, 1984)

« TheProduct-Baseapproach focuses on performance, features anditityra

« TheUser-Basedpproach focuses on aesthetics and perceivedyqualit

+ TheManufacturing-Basedpproach focuses on conformance and reliability. 14




« TheValue-Based
« TheTranscendent-Based

There are many different approaches to conceptualising aadumng quality. One of the
most influential was that proposed by Garvin (1984), who mepbve major approaches for
defining product quality. Of these major approaches outlinedoitowing, “user-based”,
“process based” and “value-based” are of most intéoakbis study.

The user-based approach defines quality in terms of the 8ubjperceptions of individual
users. The difficulty of this approach is that eaclividdial may value particular quality
characteristics differently. This approach relieslandbility to obtain and aggregate a wide
spectrum of individual preferences into a meaningful oldedinition of quality at a market
level. This makes survey-style research particularyuigor this approach. The
manufacturing process approach can be summarized astic@amice to specifications”. This
is a “supply-side” definition that does not concernlfitgéh defining what desirable quality
features are, but with ensuring that, once defined, the pioduservices that are produced

reliably demonstrate those characteristics.

A quality product is one that meets the specificationd,deviation from specifications
implies a reduction in quality. Most software enginggimethodologies are based on this
approach, and on analogies between the software deveidprocess and the manufacturing
process. The value-based approach defines quality in tércosts and prices. A quality
product is one that “provides performance at an acceptabé pr conformance at an
acceptable cost” (Garvin, 1984).

2.2 Enterprise Resource Planning (ERP) Systems

Enterprise Resource Planning (ERP) systems can be defiteedadvare system that
integrates key business and management processes witlheyaomdl a firm’s boundary’
(Hitt et al, 2002). Two of the most dominant vendors liese ERP systems are SAP, which
produces the SAP R/3 and its latest ECC6 package and Oviaclels developed for
measuring IS success in a traditional IS context areewdssarily suitable for measuring
ERP success (Gable et al, 2003). Various models do not tak&crwunt the complexity of
ERP systems, largely due to the nature of the system.
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ERP systems are comprehensive packages designed to suplEtrange of business
functions, to provide a holistic view of the firm fromngle information technology
architecture (Wang & Chen, 2005; Hitt et al 2002). An ERRegyshcludes various
functional components in order to automate operatiawm Supply chain management,
manufacturing, sales support, customer relationship manageimancial and cost
accounting, human resources, scheduling and production arall §&ijtt et al, 2002).

The integration of various components makes measuringutteess after implementation
more complicated than traditional packages, and organizagiee lacking the appropriate
success metrics in order gain valuable insights into ssi¢Gable et al, 2003; Ifinedo, 2006).
A large amount of IS literature within the domain concates efforts on the implementation
and adoption of ERP systems (Ifinedo, 2006). There is liittkature on the actual success of
ERP systems in the adopting firms, these include Galale(2003) IS Impact Model, Ifinedo
(2006) ERP Systems Success framework and Markus and Tanis (2@88)rie System
Experience Cycle.

Ifinedo (2006) defines ERP success as “the utilisation of systems to enhance
organizational efficiency and effectiveness” (Ifinedo, 20G6$. vital for organizations that
have adopted ERP systems to have appropriate measurasdnmbrder to effectively
become efficient and increase productivity and utilise Ef&fems to its potential.

2.3 Taxonomy of IS Quality Management

Information Systems success has been researched fdivavdecades, the topic is not a new
phenomenon (Benbasat & Goldstein, 1987). Measuring the gallienvestments is
reportedly a top five concern for IT executives inteiorally (Luftman and Ben-Zve, 2010).
As noted by DelLone and McLean (1992) there are as manyraeass there are studies
when searching IS success measures (DeLone & McLean, T¥92nizations are
continually assessing the benefits that IT provides Del& McLean, 1992; Seddon,
Graeser, & Willcocks, 2002; Chan, 2000; Daneva, 2001).

The origins of many IS success measures are based wotthef Shannon and Weaver
(1949) on information. Three levels of measures weregsexph These levels included the
technical level, semantic level and effectiveness l&sfehnnon and Weaver (1949) defined

these levels as follows; the technical level is thueacy and efficiency of the system whiciw8



creates information, the semantic level is the swsfobsutput of information; that is the
output generated conveys what it intended to generate sthdthe effectiveness level is the
end effect for the receiver (DeLone and McLean, 1992).

Mason developed this further by modifying the effectivenegsl las ‘influence’, which
defined the influence level of information to be a “hielgrof events which take place at the
receiving end of an information system which may be usétetaify the various approaches
that might be used to measure output at the influencg& [@&lLone and McLean, 1992).

In our literature review, the research traces theugiomi of the original Shannon and Weaver
framework through leading models such as the Delone an@drclS Success model (1992,
2003) and the Gable et al, (2008) 1S-Success model. The Debhdméchean model is still
the most widely cited study of IS success in literabo@rding to Google scholar (nearly
6,000 citations).

2.3.1 DelLone and McLean Model (D&M)

DeLone and McLean constructed six independent dimensrosanstructs of IS success
from a diverse range of academic literature they vesaduring the period 1981 — 1987, and
created a model of IS success based on this review (DelmohilcLean, 1992; Petter et al,
2007). This comprehensive review of different IS successuresmprovided two important
contributions to our understanding of IS Success. It pre\adgtructure for classifying the
mass of IS success measures that have been usedatuiigesecondly it developed a model
of temporal and causal interdependencies between tbhaseucts (DeLone and McLean,
1992; Seddon, 1998; Petter et al, 2007).
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Quality > Use
y
Individual Organizational
Impact > Impact
\

Information User

Quality "| Satisfaction

Figure 2: D&M model (DelLone et al, 1992)

The DeLone and McLean model consists of six consdrithat are system quality,
information quality, user satisfaction, use, indival impact and organizational impact as

represented ifrigure 2

It is important to clarify that the dimensions regented above are natlependensuccess
measures, but rather anderdependentPetter et al, 2007; DeLone and McLean, 1992).
The model suggests that system quality and infaomajuality affect both system use and
user satisfaction, independently or collectiveligcreased system use suggests that it affects
the degree of user satisfaction, negatively ortpety; the degree of user satisfaction also
affects system use. System use and user satisfacgadirect precursors of individual
impact. Lastly individual impact will influence cagizational impact (DeLone and McLean,
1992; Rabaai, 2009; Livari, 2002). System quatitgeen to be a preferred characteristic of
the information itself whereas information qualgyseen to be a preferred characteristic of
the information product (Livari, 2002).

The above measures of IS involves one hundredveslsle measurement items spread over
the six dimensions, outlining that the measurentents selected are dependent on the
organizational setting and requires the reseancheglect the most appropriate measures
(DeLone and McLean, 1992), the large selection @isares has been a concern for various
researchers (Seddon, 1997; Rabaai, 2009; DeLon®ehean, 2003; Ballentine et al, 1996).
DeLone and McLean (2003) suggest an attempt shmuldade to reduce the number of
different measures significantly in order for resbaresults to be compared and findings to
be validated (DeLone and McLean, 2003). 20



Although the D&M model provided development ford@ccess measures and models, many
researchers criticised the model (Seddon, 1997%rL.i2005; Elisa, 2009; Ballantine et al,
1996; Gable et al, 2008, DeLone and McLean, 2008nKichler et al, 2010; Rabaai, 2009).
Seddon (1997) provided limitations of the modetxtensive detail; the author believes the
model exhibits ‘muddled thinking’, the model claidn® be ambiguous and the dimension
USE had potentially three different meanings (Sedd®97; Livari, 2005). Newman and
Robey (1996) tried to explain the relationshipsisstn dimensions, confirming the arrows in
variance and process model diagrams representatiffeutcomes and meanings (Seddon,
1997).

However, with the D&M model the measures used fgaaizational impacts are primarily
focused on financial measures and thus does nodmother possible measures for potential
organizational impacts (Ballantine et al. 1996) wAh any financial measure, it is important
to determine the economical value of an IS systemwever with the contemporary
environment of IS, intangible benefits are unabled determined through such financial
measures as an organization can be successfaémative ways. Other notable limitations
with the model outlined was the insufficient ex@#aon of its underlying theory; user
involvement is a critical component that shouldrimuded, concerns with causal or process
nature of the model (Gable et al, 2008; Ballan&hal, 1996).

Eleven years later DeLone and McLean provided seevframework as displayedfigure

3

INFORMATION
QUALITY \
INTENTION USE

TO USE

BENEFITS

USER
SATISFACTION

SERVICE 3
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Figure 3: Revised D&M model (DelLone et al, 2003)
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The revised model demonstrates further development aightvah, acknowledging the
various IS researchers’ recommendations (Ballentiag €096; Seddon, 1997). The
modified model extracts the various literature on I essg since its inception in 1992. The
new model proposes various changes: (1) ‘Service Quality’added; (2) ‘Use’ was
replaced by ‘Intention to use’; (3) ‘Individual Impact’ ai@rganizational Impact’ were
replaced with ‘Net Benefits’; (4) A feedback loop wasled, which reflects the continuation
or discontinuation of use and user satisfaction oh&ormation system, as influenced by the
net benefits and (5) Explanation between the dimensiithshe represented arrows were
provided to make the process more simple (DeLone and McRéa8).

The use of the D&M model is dependent on the conteXteobtganization; it has been used
in various contexts such as E-Commerce (DeLone and #Mt12003). Based on the
organizational setting the measures will vary respdgtiee each success dimension. The
diverse context of IS organizations can range from sugin management through to
enterprise resource planning systems, allowing for diffd&systems in terms of
characteristics to use the D&M model, but requires diffeeand appropriate measures to be
used within the model.

2.3.2 1S Impact Model

From the review of IS literature, the latest IS susaasedel identified is the IS-Impact model
which has been introduced by Gable et al (2003). The authwescheated a multi-
dimensional instrument for IS success but more imptyt&RP success, through a

comprehensive literature review and an exploratory survey.

An exploratory survey was conducted to empirically testmodel using survey data from
456 respondents of which 27 were from government agencigsatiamplemented SAP R/3,
a form of ERP. Once the first survey was completestcand confirmatory survey
demonstrated the discriminate validity of four constracs the dependent variable IS
success (Gable et al, 2008; Rabaai, 2009). The purpose of tbariwegs was simply to first
identify success measures and secondly to determimeithese of the success measures.
Several amendments have been made from the D&M modepresent an appropriate fit for
ERP systems success, but was fuelled by the lack dbleeBgandardised and empirically
validated models for IS success. The IS Impact mo@dsasthe most comprehensive and

validated measure model for IS success (Elias, 2009). Thmepl&t model has been defineg2



to be the most comprehensive measurement toobfeutcess, as the model measures four
key success dimensions and involves at least femsifor each construct, providing strong
construct validity, capturing the multinational aswimplex nature of ERP success (Petter et
al, 2007).

Gable et al (2008) defined the IS Impact Modelasiéasure at a point in time, of the stream
of net benefits from the IS, to date and anticigages perceived by all key-user groups”
(Gable et al, 2008; Rabaai, 2009).

Researchers continue to strive to provide a congorafie IS success model or validate
already existing IS success models; the IS-Impadeaihremoves various concerns with the
prominent D&M Model. It is also differentiates itsby; (1) depicting a measurement model
and does not purport a causal/process model oéssc€?) it omits the construct use, (3)
rather than a construct of success, satisfactiogflscted as an overall measure of success,
(4) new measures were added to reflect the conteanpts context and organizational
characteristics and (5) it includes additional mieas to examine a more holistic

organizational impacts construct (Gable et al, 2008

Figure 4depicts the IS Impact Measurement Model.

IS-Impact
( Impact Y Quality 3

: (impacts to oate)|| (future impacts) :
,Satisfaction ;  Batisfaction__,....

Use Individual System /Use

v

A

\_Organization /\ Information )

-

Tapabilities

A

v
) 4

» Practices /—

€

Figure 4: 1S-Impact Model, Gable et al (2003)

The redundancy of a causal process model of suacessiade with the IS Impact model
that was evident in the D&M model. Many researclmenge thoroughly tested the causal

relationships between the six constructs of the D&btel, outlining mixed conclusions



(Ballentine, 1996; Seddon, 1997). The issue with the validitize relationships has been a
result of a poor explanation for causality and lackhebretical grounding (Gable et al, 2008;
Ballentine, 1996; Seddon, 1997).

The elimination of the constructs ‘Use’ and ‘User §atition’ was conducted through
statistical analysis, along with this, ‘Use’ can ondydbmeasure of success where IS use is
not mandatory (Ifinedo, 2009). The model represents thedistinct and independent
dimensions which are, ‘System Quality (SQ)’, ‘InformatQuality (1Q)’, ‘Individual Impact
(1) and ‘Organizational Impact (Ol)’. Gable et al (200&tst “the ‘impact’ half measuring
net benefits to date, while the ‘quality’ half, form dagst proxy measure of probable future
impacts, with ‘impacts’ being the common denominato{&at al., 2008).

DeLone and McLean (1992) used satisfaction as a medigweén Quality and Impact, thus
Gable et al (2008) excluded this based on factor analysig slitirey. Through various
findings, the construct can be concluded to be an imteedansequence of IS Impact as

acknowledge by literature (Gable et al, 2008).

Contemporary information systems require contemporagsores when evaluating 1S
success. With the rapidly evolving environment of 1S, asdeers must acknowledge the
need to continue to provide rationale for the choice afesgconstructs and measures
selected and employed. It was this reasoning that madivadble et al (2008) to develop a
comprehensive measurement model and instrument for a partcuitext. Taking a more
holistic view of IS success in a contemporary environprexisting and new measures were

used in order to better represent features that areundegstandable.
Each dimension involves thirty seven measures thatepieted inFigure 5 It is important

to note that the most important constructs of intdoghis research are ‘Systems Quality’

and ‘Organizational Impact’.
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IS Impact '|

// \\

Individual-lmpact Organizational-Impact System-Quality Information-Quality
111 Learning OI1 Organisational costs SQ1 Data accuracy Q1 Importance
112 Awareness / Recall 0I12 Staff requirements SQ2 Data currency Q2 Availability
113 Decision effectiveness 013 Cost reduction SQ3 Database contents 1Q3 Usability
114 Individual productivity  Ol4 Overall productivity SQ4 Ease of use Q4 Understandability
015 Improved outcomes/outputs SQ5 Ease of learning 125 Relevance
016 Increased capacity SQ6 Access 126 Format
OI7 e-govemment SQ7 Userrequirements 1Q7 Content Accuracy
018 Business Process Change 508 System features 128 Conciseness
5Q9 System accuracy 1Q9 Timeliness
SQ10 Flexibility 1210 Uniqueness

SQ11 Reliability
SQ12 Efficiency
SQ13 Sophistication
SQ14 Integration
SQ15 Customisation

Figure 5: IS-Impact Model Constructs, Gable et al (2003)

The 1S-Impact model will be the theoretical foundationthis research; it delivers a model
that is robust, generalizable and also simple. Overlgppeasures identified in the D&M
model were comprehensively evaluated and removed to proweearigorous and relevant
IS success model. The model and measurement approactysmpgtoeptual measures and
offers an instrument that is relevant to all key stalddragyroups, providing a comparison
between users perceptions of IS success. Unlike the DelmohkicLean IS Success Model,
the 1S Impact model has a specific approach to measuresydRens success (Petter, 2008;
Gable et al, 2003; Ifinedo, 2006). System quality and organizaiimpakt survey items can
be found inappendix ii

The IS Impact model is rigorous and relevant to rekeamd practice as outlined, the model
can be used to: (1) Evaluate the quality of contempaé&unsing an easy to understand
perceptual survey instrument; (2) Assess the level ohigact from multiple stakeholder
perspectives; (3) Measure IS Impact using tangible asasddiss tangible indicators; (4)
Identify and understand trends in system performancetower (5) Establish an IS Impact
benchmark for comparison across other demographic group@)d3yither justify the 1S
subsequent to implementation; and lastly (7) Focus scareroes and attention on those
aspects of the 1S and the organization most in need ¢@alal, 2008).
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2.3.3 Additional Models

The research identified an extension of the IS-khpaodel in an ERP context by Ifinedo
(2006). Derived from the 1S-Impact model, the ERBt&Ms Success Framework extended
the dimensions of IS success proposed by Gablg20@3). Through statistical analysis, the
goal was to determine the prioritisation and evaduaof measures relating to success of ERP
systems. A lack of literature on post adoption ER§tems success was the motivation to
create the six-dimension model ‘Extended ERP Systeutcess Measurement Model’ as
indicated inFigure 6 (lfinedo, 2006; Kronbichler, 2010).

System Quality

Information Quality

Vendor/Consultant Quality ERP
Systems
Individual Impact ,|  Success
Workgroup Impact >
Organizational Impact >

Figure 6: Extended ERP Systems Success, Ifinedo (IB)

The extension to this model incorporated two furtenstructs to IS success, literature on
ERP success has advised that the IS-Impact modebenamited because two important
constructs have not been considered (Kronbich@&0}p

Vendor/Consultant Quality was added as a reswdingdirical evidence suggesting that
organizations tend to associate the role and guaiithe providers of their software with its
overall success of the organization (lfinedo, 20@é&rkus & Tanis, 2000). The addition of
the construct Workgroup Impact reveals that substamd / or functional departments of an
organization, thus workgroups contribute to theceas of IS. However, these two additional
constructs will not be covered within this study.

Through validation, findings suggested that ‘Sys@uality’ and ‘Organizational Impact’
were the two most important dimensions for ERPesystsuccess (Ifinedo, 2006). The
Ifinedo (2006) model replicates a similar areagglation as the IS Impact model but thepg



framework provided allows to collect more comprehensiva odluencing the ERP systems
success (Kronbichler, 2010). Findings further implied that larganizations adopt top of
the line systems and smaller enterprises adopt mid-mardeutcts.

Further validation is required for the Ifinedo model; #sxconducted through an exploratory
study with a small sample of 62 individuals and comprisechdbus organizations using
diverse ERP software, including the most dominant imtagket SAP and Oracle. However,
the context of our study, and the organizational datahkeatesearcher had access to did not
include measures of vendor quality or workgroup impact. Tohexehe researcher was not
able to use this model to extend the comparative studer @téthods which were
considered but not implemented included the balanced scdmeeasurement model

(Kaplan et al, 1992). However, due to the nature of IS acal tonstructs, this approach was
not considered.

2.4 Evolution of IS Success

The above section summarised models which have bedaocteoint in IS success
literature, with the most prominent being the DelLong ElicLean (1992) model providing
the foundation for researchers and practice, the @séas outlined the models via visual
timeline inappendix i.However due to the contemporary nature of informatictesys, the
IS-Impact model is the most relevant IS success maasutanodel to date (Petter et al,
2007; Ifinedo, 2006; Kronbichler, 2010). In the case of this reseheclS-Impact model is
the most appropriate model that the research is mesgted in measuring the success of
ERP systems, but more importantly the two dimensionte8sQuality and Organizational
Impact.

The above section provided the historical evolution cfu&ess models since Shannon and
Weaver (1949), who defined IS success based on three ldweetgchnical level, the
semantic level and the effectiveness level. It vadved dramatically and since then various
constructs have been validated to measure the succé&sydtems, such as system quality,
organizational impact and user satisfaction displayingéherity of the contemporary IS

environment.

Petter et al (2007) has encouraged further research to tieueohbased on the 1S-Impact

model of IS success (Petter, 2007). There is vast literain IS success at both individual 27



and organization levels, with empirical studies dematisgg minimal improvement over the

past two decades.

Empirical evidence suggests that valid and reliable meakakesyet to be developed and
consistently applied for system quality (Petter eR@0)7). Rigorous success measurements
are required, although the development of models sucte &3&N model and IS-Impact
have been vast in literature, it is important to \&tkdeach construct in greater detail (Petter
et al, 2007; Gable et al 2003; Ifinedo, 2006, Seddon et al, 2002).thisustudy embarked to
further improve system quality and organizational impaostaocts.

2.4.1 The Focal Constructs Used in this Research

In this section the research introduce the specifistcocs that were used in the survey-
based measures that were conducted in the case organi2atidiscussed, the research was
constrained in our study by the availability of data,igoresearch has opted to introduce in
detail the constructs that was used, rather than exaftéareative measures for which no

data is available.

2.4.1.1 IS Success and I1S-Impact Constructs
Tested and proven measures of IS Success must have adeglateeptable qualities.
Gable et al (2008) stated a low number of researcheraiexpk rationale for their choice of
success constructs and measures employed. The belavesuatlorief description of the
items that have been incorporated in the D&M model laat ptovided the fundamental
grounding for the IS-Impact model (Petter et al, 2007; Delanmd McLean, 1992; Gable et
al, 2003).
» System Use —This construct examines the actual use of an informagistem, the
manner in which stakeholders utilise the capabilitiesxahformation system,
e.g. frequency of use, appropriateness of use, nature axtiset of use, amount
of use, and purpose of use
» User Satisfaction — This construct is determining the successful interaction
between the information system and user e.g. enjoynwtwase satisfaction,
decision making satisfaction, satisfaction with spesiéind information

satisfaction.
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* Net Benefits — Examines whether an information system is providing fisrte
stakeholders and society e.g. improved decision makingpwagrproductivity,
increased sales, cost reductions, improved profits, médifi@erecy, consumer
welfare, creation of jobs and economic development.

» System Quality — The anticipated characteristics of an informationesysare
whether or not there are ‘bugs’ in the system i.e. lisglgystem flexibility,
system reliability, and ease of learning, as well akegy$eatures of intuitiveness,
sophistication, flexibility and response times.

* Information Quality — The anticipated characteristics of the system outpgts
importance, relevance, understandability, accuracy, seness, completeness,
currency, timeliness, sufficiency and usability.

» Service Quality — The quality of the support that system users receive thenhS
department and IT support personnel, e.g. responsivenessa@g reliability,
technical competence and empathy of the personnel SEVQUAL adapted
from the field of marketing is a popular instrument for sugang 1S service

quality.

These above measures have been tested and validat8dstarcess (Rabaai, 2009; Gable et
al, 2008; DeLone and McLean, 2003; Ifinedo, 2006; Seddon, 1997).

The above metrics measuring IS success in a tradifiSradntext are not necessarily
suitable for measuring ERP success (Gable et al, 2003).ugariodels do not take into
account the complexity of ERP systems, largely dueam#ture of the system.

As mentioned previously the below metrics outlined by &ablal (2008) were to
specifically measure the success of ERP systemsSthmgact characteristics can &en

via appendix ii The model comprise$igure 7) of the four constructs with system quality
and information quality derived from the D&M model, theoteonstructs that differ from the

DM model are:

* Individual Impact — Examines the result of IS on the individuals capaksliéied
effectiveness e.g. productivity, effectiveness, learningraness

* Organizational |mpact —Examines the impact of IS at the organizational levgl; e
organizational costs, staff requirements, cost redudnaproved outcomes/output

and improved processes. 29



IS-impact

Figure 7: Theoretical Foundation, I1S-Impact (2003)

2.4.1.2 ISO Standards-Based Quality Measures

The 1SO 9126 standard focuses on system qualiste8yquality represents the quality of
the information systems and it is a measure oé#tent to which the system is technically
sound. Seddon (1997) notsystem quality is concerned with whether there langs in the
system, the consistency of user interface, easgsepfquality of documentation, and
sometimes quality and maintainability of prograndeb(Seddon 1997). Indicators were

further developed from the D&M model by Gable e{24108) using fifteen attributes such as

accuracy, ease of use, ease of learning, systanrdsaflexibility, reliability, efficiency,

sophistication, integration and customisation.

System quality can be defined into two separategoates, one from the designers’

perspective (external) and from the end users petsge (internal). Padayachee et al (2010)

provides an approach to software quality whichredlect the view that should be essential

to determine system quality for IS success as alygpl infigure 8
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Figure 8: Approach to Software Quality, Padayacheet al (2010)

Quality itself is conceptual while measurementpsrational. System quality can be
measured internally (user) or externally (vendBoy. example, reliability can be measured
externally by observing the number of failures igivden period of execution time during a
trial of the system and internally by inspecting tferceptions of those users experience
issues (Padayachee et al, 2010). The reasoningwaf#dyges that internal quality and
external affect the end result of system qualitys Important to balance the two views in

order to comprehensively evaluate quality.

Gorla et al (2010) separated system quality into perspectives ‘system flexibility’ and
‘system sophistication’ with system flexibility te€ting that the system is designed with
useful/required features and the system desigmepedorm modifications with ease. System
sophistication involves a user-friendly systemeeafsuse and has great response turnaround
time (Gorla et al, 2010). Indicators from the IST28 model can be used to facilitate
indicators for system quality to measure ERP systeccess, incorporating both the views of
external vendor and user system quality attributesalso to compare between the IS Impact
model measurements. The ISO 9126 model is depictigglire 9. The quality characteristics

are defined below:

* Functionality — set of attributes that bear on the existenceseft af functions and
their specified properties. The functions are thbsae satisfy stated or implied needs.
* Rediability —set of attributes that bear on the capability efglistem to maintain its

level of performance under stated conditions fetadéed period of time. 31



» Usability - set of attributes that bear on the effort neededi$e, and on the individual

assessment of such use, by a stated or impliezf asers.

» Efficiency - set of attributes that bear on the relationshipvben the level of

performance of the system and the amount of reeswrsed, under stated conditions.

* Maintainability — set of attributes that bear on the effort ne¢dadake specified

modifications.

» Portability - set of attributes that bear on the ability of tiistem to be transferred

from one environment to another.

Characteristics

Quality

Subcharacteristics

-

Functionality

Suitability
__Pf"”’ﬂAccuracy
Interaperahility

~————____ Security

Functionality Compliance ——

Maturity

Reliability

————Faulttolerance

—-__?__E—Recoverabﬁity

Reliahility Compliance

Internal and
External Quality

Usability

M——Understandabmty
——— _——Learnability
Operahility —————

e — 3
———___Altractiveness——————

Usability Compliance

N

Efficiency

| ———Time behavior
——Resource utilization

I ——————CEfficiency Compliance

Analyzability

Maintainability

#Changeabmw

Stability

ﬁﬂastabmw—
Maintainahbility Compliance —

Portability

/{__,_HAdaptability
——  —— Installability
—— Co-existence

";t—;Replaceahim —_—
Portability Compliance

Figure 9: 1ISO 9126 Quality Model, Padayachee et §2010)

Metrics

T

IS0 9126-2:
xternal Metrics

IS0 9126-3:
ternal Metrics

Empirical evidence suggests that organizations tera$sociate the role and quality of the

providers of their software with its overall suceed the organization (Markus and Tanis,
2000). This is the reasoning why the 1ISO 9126 guatodel is incorporated as it takes into

consideration those views from an external soutséher explanation of characteristics is

displayed irappendix iii

The research can identify various quality charasties which relate directly to those

included in the IS Impact model. Originally the 19026 quality model has been used for
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software quality; the indicators used can be reflecterlan ERP system. The model can be
used to represent the external view that is the de&gmerspective.

There is a clear relationship, which provides reseasdgd practices a quality framework to
consider, as it involves internal and external qualigracteristics. The standard refines the
features into several subcategories; the arrows ir@ieav the characteristics are
decomposed into sub characteristics, the model is hiecatceach sub characteristic is
related to only one characteristic (Kitchenham andegéle, 1996). The most relevant for
system quality characteristics are all defined; thseacteristics can be measured by
further.

ISO quality measures are often operationalized diffgré@meach organization that uses
those (Padayachee et al, 2010). However, they haveedsoused as the basis for survey
items (Ali et al, 2012; Chua et al, 2004; Behkamal et al, 20685 et al, 2007).

2.4.2 Integration of Quality Perspectives and IS Success, lity and

Impact Constructs

Quality is perceived differently in various disciplirsch as economics, philosophy or
marketing, quality is a complex and multifaceted condéptiienham and Pfleeger, 1996).
There are various views on quality itself; Kitchenham Rfteeger (1996) following Garvin
(1984) group these into five different views as outlined below

» Transcendental —views quality that is recognised but not defined

» User —views quality as fitness for purpose

* Manufacturing — views quality as conformance to specifications

* Product —views quality as tied to inherent characteristics oftfoeluct

* Value-Based - views quality as dependent on the amount a customer isguid pay

The 1SO 9126 standard can be characterised as a “product-based- it essentially
assumes that systems that possess qualities ofdnality, reliability and so on, are of good
quality. The IS-Impact model, which is survey-based, iss&f-based” view of some of the
same characteristics of a system. The research dimwghese two perspectives both focus
on system quality ifigure 10.
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This provides an opportunity to compare the two measuresovénall value to the organization
(“value-based” measures) can be captured using various fhameasures such as total cost of
ownership. Once again, in the IS-Impact model, user pévospire used as a proxy for other
types of measure. Organizational impact has been valitigtan eight-item scale instrument by
Gable et al (2008) for the measurement of ERP successc¢hates cost reduction, productivity
improvements, increased capacity and business process/en@ot. This construct represents
[user perceptions of] the firm level benefits receive@byrganization as a result of IS.
Organizational impact of IT is realised through busines®paance that evolves into business
value (Hitt and Brynjolfsson, 1996; Hong, 2002).

Indicators derived from the IS Impact model are orgaminaticosts, staff requirements, costs
reduction, overall productivity, improved outcomes/outpuats,eased capacity, e-government
and business process change (Gable et al, 2008). Thest¢ansliare supported in literature but
also equally important for practice, with various seexgcutives advising the use of both
subjective and objective measures are necessary as sogleemeasure is appropriate to
determine the organizational impact of IT (Tallon e28D0). Profitability measurements are
the preferred when determining organizational impact/benéfitorder to determine
organizational benefits senior executives or managersharmost appropriate as the objective
data is derived from annual reports or more informative sx@aetter et al, 2007).

IS Business Management
perspective
Process-based  service Quality (Delone

(service and McLean)

management Service Quality (Gable et
al.)

processes)

/ IS Technical management \

perspective Organizational-level perspective
Process-based
(system
management  System Quality (Delone

processes) and McLean)
System Quality (Gable et
al.)

Organizational Impact
Value-based (Delone and McLean)
Organizational Impact

(Gable et al.)

Product-based

A 4

User perspective
Satisfaction ,
Individual Impact
(Delone and
McLean)
Individual Impact
Gable et al.

User-based

Figure 11: Proposed Model 35



Figure 11outlines the proposed model, which incorporates processtbaoduct-based, user-
based and also value-based. These multiple perspe@hkessinto consideration the IS technical
perspective which is associated with the system qudlityeolS. Secondly, it takes into account
the user perspective, which looks at the individual impadtsatisfaction towards the IS.
Following this, the IS business management perspectiveuresathe service quality of the IS.
Lastly, the organization level perspective takes intsicienation the value, which is the

organizational impact of the IS.

The most influential constructs are the IS business geamant and Organizational level
perspective. These constructs take into consideratiostakeholders view. As Frisk (2008)
indicates, the economic evaluation methods are nbtisut since they do not consider the
stakeholders or the context of the IT system.

2.5 Integrated Framework for Comparison of Quality and Impad Measures

This section will outline the integrated framework usedtiercomparison of IS quality and

impact measures used for this research.

2.5.1 Benchmarking

Benchmarking can be defined as “a systematic seardusimess excellence through
continuous improvement, both from a strategic and amatiparperspective” (Holm &
Mattsson, 2008). One fundamental approach taken with bemkimg is to place the
benchmark’s focus on key processes (Holm & Mattsson, ZD&Bakumar & Jagadeesh, 2003).
Through comparing key processes against a reference bekchinmallows organizations to
discover key differences and performance gaps that risty Blany organizations conduct
benchmarking for differing needs, such as financial cycleecteduction, productivity
improvements, procurement cost reduction, order managemerovements, on time delivery
improvements, personnel reductions, IT cost reducti@s) management improvements,
inventory reductions, maintenance reduction, logistics taxuor revenue/profit increase
(Hawking & Stein, 2004). Historically organizations inidah benchmarking programs to
reduce costs in specific areas of the organization,tterbenderstand their market position.
Benchmarking can also determine how customer needs dwngy@ncouraging innovation or

even developing new strategic roadmaps. Before any orgamzathducts such a project, thezg



organization must initially understand why it requiresdraning benchmarking; this will decide
what the dimension will be for analysis; whether thalgsis be internal or external
benchmarking (Holm & Mattsson, 2008).

Holm & Mattsson (2008) outline key requirements for whegaaizations consider the use of
benchmarking. When deciding what to benchmark, the stratagamrtance of the investigated
area has to be measured, but also expected improvemémas amea for overall business
performance, thus the organization must have an idéee dfey organization bottlenecks it
faces. When the subject area has been selected, k®spes have to be identified. In order to
identify key processes, the organization has to agreet@alcsuccess factors in order to gain
competitive advantage. The authors suggest three fundalnstayis organizations must during a

benchmarking project:

1. Study planning and targeting phase (Defining expected goals, pescasd
practices)

2. Data collection and analysis phase (Evaluation aresas®ent of internal processes
and differences with best practice)

3. Definition of study goals (New objectives and actioresracognised and actions are

carried out and results are examined)

The most common data collection is generally obtaihesligh interviews and questionnaires
(Holm & Mattsson, 2008). After the internal analysis baen conducted, data is collected about
the reference benchmark, with the most imperativefdmeing the data consistency. The next
step is to resolve performance gaps between the comparedggecéenerally, an index is used
to evaluate the gap. Improvements are then made by clbsisg gaps and identifying
differences in business processes to discover discrepang@erformance. Throughout the
benchmarking process, it is vital to ensure executive stiderhengagement in order to gain

support throughout the implementation phase.

The benchmarking project should be considered among mostizatians to ensure consistency
in processes but also ensure bottlenecks are subduedlagfica and sound strategic roadmap,
developed through benchmarking processes against other orgasizatgmilar industries.

Cox and Thompson (1998) indicate that the benchmarking pbiscenderstood to be an act 031:7



imitating or copying. The reality is it proves to beamcept that helps organization in innovation
rather than imitations and allow decision makers to noaladity improvement.

As previously indicated, benchmarking is recognised as antgool for continuous
improvement of quality (Dattakumar & Jagadeesh, 2003). Datt@kand Jagadeesh (2003)
conducted a comprehensive review of literature on benclmgarkhe authors’ attempt and
approach looked to assist researchers; academics atitiqgrars take a more vital look at the

growth, development and applicability of this technique.

2.5.2 SAP (Vendor-Based) ERP Benchmarking

SAP customers conventionally invest a large part of thenudget to SAP-related activities.
Throughout the use of SAP within organizations, many p®moetl organizational time is
consumed, thus it is imperative for SAP to be proattvensure customers are realising the
benefits derived from the market leading ERP system (&@ar2010). SAP allows customers to
understand benefit realisation through their SAP Valuaddament services. Historically,
vendors such as SAP have assisted organizations in dexglasiness cases to validate why
their software should be purchased. However, thesg®fiave traditionally been only short
term with minimal effort spent on the long term valoethe customer. It has been indicated that
only 37% of large organizations ever go back and measukaline of their ERP system
(Gartner, 2010).

SAP over the last several years has made major meess$ in preparing processes and services
to assist organizations who use their software to dev&opous business cases, understanding
of the process changes required to generate value and dsare@ents to ensure that it is
achieved. This is reflected in tools and services SAP prosigiesunding methodologies for
value management and implementation, with the overargfuabthat their customers realise
substantial benefits from the use of their applicat®ar{ner, 2010; SAP, 2013).

2.6 Previous Research Quality Findings
This study represents the continuation of a previous stuidie same organization (Ali & Tate,
2012). In this section, the research briefly summakisgdindings from the previous study

which are included in the comparative analysis; the firglimgre the catalyst to further pursue

38



and investigate quality and 1S success. The conceptual mdagire 12(Ali & Tate, 2012)

was an outcome of the previous study.

-
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Figure 12: Model of Measures for IS-Impact Constructs Syem Quality and Organizational Impact.

2.6.1 Organizational Complexities

In our previous study, the researcher introduced the conSngznizational Complexities’
which looks at the managerial issues, governance anddsgsownership/strategy around SAP
within an organization. Through our analysis it is rec@nded that in order to measure the
system quality and organizational impact of SAP, the orgéion must first resolve any
managerial issues that occur, resolved governance isguemlementing relevant frameworks
surrounding the communication and lastly the businesemhip/strategy that requires
accountability and direction. As depicted in the modeldiganizational complexities have a

direct impact on the two underlying constructs and vice versa

The research also posited that system quality haget dwfluence on the organizational impact.
The reasoning for this can be seen with the efficienthetystem quality, which will have a
direct impact on the organizational cost and resouAdss.the level of integration of SAP has
had an impact on the organization. The Business Supportgdiacanfirmed how SAP has
delivered successful outcomes to the organizatibhas enabled us to run our entire business
on one platform and with standardized systems and processes and for exacglerweone
payroll for the company, one AP for the companintegration played an important role in
improved output and outcomes by standardising the entiredassand ensuring a more

centralised approach within the organization. The aboyanizational complexities were found
39




to be fundamental for an organization preparing to meabkarsuccess of an information

system.

2.6.2 Managerial Issues

Markus and Tanis (2007) define managerial issues to where ésgespstems raise interesting
challenges which consists of IT project managemn&nproject sponsorship and user
involvement IS business relationships, vendor managemehtTananagement and lastly IS

personal management.

In our previous study, participants expressed their frush@ground their involvement with the
process surrounding SAP. Even though the HR module is@ktmodule within SAP, the
Human Resources group feel discouraged by their limited engag in the way SAP should be
developed within the organization. Our study found limited engagebetween the different
business units with the key stakeholders of SAP, andadlsck of strategy with regard to the
utilisation of SAP.

There also appeared to be a low level of managemehe @fplication portfolio, SAP footprint,
and integration between applications. An example sfwiais the Human Resources business
unit who implemented a third party application to support eyge performance, despite this
being a function that was available through SAP HCM n®adulsome cases the SAP modules
were not perceived as being “best of breed” or meetipginrements, so third party products
were purchased that then needed to be integrated with SAP.

2.6.3 Business Ownership and Strategy

Business Ownership and Strategy was identified as an issue previous study. The majority
of participants were unable to determine who the key o@h8AP was within the case
organization. The group that had been responsible forshaRegy had been restructured and

broken up, and ownership was unclear

2.6.4 Governance

Information Systems governance practices involve effortsn organizations leadership to
influence IS related decisions through decision rightsthe structure of decision processes. IT
governance is defined aspecifying the framework for decision rights and accountabilities to
encourage desirable behaviour in the use of ($ia et al, 2010). IT governance is an importat



area as it influences the benefits received from ITstaents. Sia (2010) suggests that
organizations that have redesigned business processegkldefimed governance mechanisms
in place experience up to forty per cent greater retam edinganizations that have not.

Our previous study outlined various governance issues relat@gP. Issues in IT governance,
which were raised, included the effectiveness of theté€ring committees and IT-related
communication policies. As many organizations do not understennature of effective
steering committees and the IT governance communicpabicies. IT steering committees
serve to direct, coordinate and provide oversight regargpegfe IT-related activity domains.
Communications policies look to see if communicatiocoigsistent from the top level of
executive’s right to the bottom level (Huang, Zmud & &ri2010). The General Manager noted
there was an IS steering committee in place, bytpeared this had only been created
specifically for an upgrade project rather than all offitefects commencing within the
organization surrounding SAP. The communication poligigeeared to be fragmented in the

organization.

2.7 ERP Quality Measurement Approaches

ERP systems are complex and many of the benefitsdrargangible nature (Holm &
Mattsson, 2008). The complexity, costs, tangible ben@fitinizational, technological and
behavioural impact on ERP’s requires a holistic appredwn evaluating ERP’s. It has been
suggested that:

1. Evaluation requires an assessment of costs and behgfitg) the entire ERP system
lifecycle (Holm & Mattsson, 2008). However, financiadasures are necessary but are by
themselves not adequate to evaluate the broad succeR® y&tems. The reasoning for
this is that costs and benefits are not easy to deterb@cause of their intangible nature. If
certain elements are recognised, it is still a problenask to measure the entirety of an
ERP (Holm & Mattsson, 2008). Even if they are recognitad still a problematic task to
measure them, there is a scare level of how to measur evaluate cost and benefits in
operation, maintenance and evolution of the ERP-system

2. ERP user satisfaction and partners or customers sditisfaare important metrics. Perceived
customer satisfaction and benefits from better detisiaking is problematic but significan&1



to calculate. The complexity of measuring SAP succesSd@an numerous perceptual
measures exist such as surveys that ask IS professiosals,or managers about their
beliefs or perceptions with regard to various aspecktS ¢Gable et al, 2003; Ifinedo, 2006).
However, these are typically subjective and diffitaltranslate into actionable advice for IS
stakeholders.

3. Organizational KPI's are metrics used to measure ant@ésdask, operation or process.
Selecting and defining KPI's is not simple but it is intpat that the KPI's lead to improved
performance not just locally but in an enterprise petsge(Holm & Mattson, 2008).
However, this still doesn't measure the whole spectriumpmortant facets of quality and
guality of an ERP system.

The main focus of this study is to obtain and comparesunea used within a case organization
to understand and provide clarity around approaches for megsheisuccess and
organizational impact of SAP.

2.8 Research Framework

The research also used qualitative analysis to discoaaagers’ perceptions of the
organizational impact of SAP. SAP’s benchmarking processantrates primarily on a
“process” view, and evaluates the organizations procesgesaegard to governance, system
management and so on. It also includes a number of sivemagasures of organizational

impact, such as TCO and “cost per seat” (the averag®ttie SAP system per user).

In combination, the range of measures used in our caseizatgan covers a wide range of

perspectives, as summarizedable 1.

Table 1: Range of Quality Measures

Quality Primary Comments
Perspective Source of
Evidence

Transcendent Not used ~

42



ed as

S

y

and

SAP

ures

lard

yh
y

User-based IS-Impact Data for both of these perspectives was gathered
ISO 9126 using a user-survey, so these should be consider
adopting a user-based approach. However, user
were asked about their perceptions of other qualit
perspectives e.g. organizational value (in some o
the organizational impact questions) and system
software “product” characteristics (in some of the
system quality questions)

Manufacturing SAP Expert informants, interviews, documents and

(Process) Benchmarking | archival analysis were used to gather information
about quality management processes.

Interviews Management processes are a major focus of the
bench-marking method.

Product ISO 9126 The 1SO standards aim at identifying quality feat
and characteristics that can be engineered into IT
systems. The development of the ISO 9126 stang
is essentially a “product” based approach, althoug
we operationalized these dimensions into a surve
and used user perceptions to gather evidence on
these dimensions.

Value SAP Bench- Both the SAP benchmarking approach and the IS

marking. Impact survey include summative questions abod
Summative overall value to the organization.

Questions in

IS-Impact

—

As demonstrated imable 1 the IS technical view is primarily built via the I&hnical

management perspective. This incorporates the ProcessarasPdoduct-based measures

which includes the IS-Impact Survey and ISO 9126 Survey.

The IS Business Management perspective is Process-bdsa@, the archival analysis,

interviews and benchmarking is used to determine a ‘businesegs; best run’ view of SAP.

The User perspective is user-based, which incorporatéS@8126 and IS-Impact measures.43



Lastly, the Organizational-Level perspective is valuetawhich includes the Archival

analysis, interviews, benchmarking and IS-Impact survey.
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Chapter 3. RESEARCH METHODOLOGY

In this section the research design and methodology agpava described for this study to
outline and also justify why selection was appropriateHrresearch. A single case study
approach was used. Since the researcher had privileged &xtles case organization, multiple
sources of evidence, using multiple methods, were usedhergidta. The case study design,
the case organization, and the methods used to collecadatiscussed in this section.

3.1 Case Study Design

Case study research has been defined as ‘a phenometsnatural setting, employing
multiple methods of data collection to gather informatirom one or few entities (people,
groups or organizations) and the boundaries of the phenoraeaoot clearly evident at the
outset of the research and no experimental contnmlagripulation is used’ (Benbasat et al,
1987). It is important to note that case study researchraiesivise the use of a certain type of
evidence; qualitative or quantitative evidence, or bothbeamsed to carry out case study

research.

Case studies explore and understand the investigated subgeet;ch questions which focus on
‘what’ can be justified by either an exploratory casedy or survey (Yin, 1994; Strauss &
Corbin, 1998). The case study research will allow the prolah a natural setting to be
investigated and provide diverse insights. Benbasat et al (19840lgs eleven key

characteristics of case studies; this is provided below:

Key Characteristics of Case Studies (Benbasat et al, 1987)
1. Phenomenon is examined in a natural setting.
2. Data are collected by multiple means.
3. One or few entities (person, group, or organization) are examined.
4. The complexity of the unit is studied intensively.

5. Case studies are more suitable for the exploration, classiiicahd hypothesis development
stages of the knowledge building process; the investigator shoutdah@eeptive attitude

towards exploration.
45



6. No experimental controls or manipulation are involved.
7. The investigator may specify the set of independent anddiggevariables in advance.
8. The results derived depend heavily on the integrativersaf¢he investigator.

9. Changes in site selection and data collection methods could takegsdbe investigator
develops new hypotheses.

10. Case research is useful in the study of “why" and "how" quresbecause these deal with

operational links to be traced over time rather than with frequemdncidence.

11. The focus is on contemporary events

The rationale for adopting a case study strategy forésisarch stems from the phenomenon of
interest that is SAP success in an organization froftiptfeuperspectives. This is a single, but
complex phenomenon, in a single organization, thati®éo be studied in its organizational
context the research is looking to further understanddh®plex issue of measuring the quality
of SAP and also SAP’s impact on organizational valuecéise study is suitable for this
exploration. As Yin (1994) states the research questi@igocus on ‘what’ can be justified by
either an exploratory case study or survey. As theares is looking into ‘what’ metrics can be
used to measure SAP, the research also provides oundsessearch question ‘what’ is SAP’s
contribution to organizational impact. No experimentaitoa or manipulation is required of
subjects. The integrative contribution of the researisheritical to this study. A major
contribution of the study is to compare and contragbuarmeasurement methods, and to derive
theoretical insights as to the appropriateness and salgfrvarious measures for different

management purposes.

With these above conditions and outlined charactesisyycBenbasat et al (1987) the research
can be confident that a case study is the most sugablkegy of inquiry to select. Following
these characteristics, Benbasat et al (1987) specifiediga&lto offer practical aid to
researchers for understanding and implementing casarcasd he next sections determine the

unit of analysis, single or multiple case designs armdssgitection

3.2 Single Case vs. Multiple Case Design

Single case studies are appropriate if it is a revelaiase; it represents a critical issue or is an

extreme or unigue case (Benbasat et al, 1987). While th@ugemazation may not be 46



necessarily unique, our privileged access to measuretaemis unusual, and offers the
opportunity for richer insights than can be obtainednfindividual cross-sectional studies.

3.2.1 Unit of Analysis

The unit of analysis in a study is the units of obseowvatihese are examined in order to create
summary descriptions of all such units and to explairfices between them (Babbie, 1997).
The determining factor to selecting the unit of analigsizased closely on the research questions
that are pursued but also what generalizations are prdditthe end of this project (Benbasat et
al, 1987).

Based on the above the unit of analysis for this rebaarat the organizational ERP
implementation level, with the purpose of gaining insights the experience of the business
owners of SAP; but also all related stakeholders. €kearch also includes users and super-
users of SAP to gain a wider perspective of viewpoingsesusers are considered to have more
fundamental configuration knowledge of SAP rather thangnd users of the application which
includes data entry. The individuals will be accesseditiitahe same organization where SAP
is used. However, it is important to note why a wide rafggakeholders is considered, since
SAP is a large enterprise resource planning systemmpisrtant to gain insights from people at
various levels on the organization as users holding var@es, and various business units may

deploy different measures due to the different modulddiarctionality adopted.

The unit of analysis for our quantitative approach willude only users who have access to the
backend of SAP. Every employee within an organizationbeaclassified as a user of SAP
through the interaction of the portal. However, ag#isearcher wants to increase the validity of
the results, only users who have access to the bac&fé$AP will be suitable to complete the
survey designed. A number of users will be generated thi8Aghsecurity access, which will

be provided by the SAP Business Support manager, it is imptotaote that these backend
users also had access to the portal.

3.2.2 Site Selection

As Benbasat et al (1987) suggests the factors that dicsangle case design also determines the
site selection. As the research is interested peaiBc technology, it is important to consider
the nature of the topic and align this with the chanastics of the organization. With this

consideration, it is vital to determine the preferableattaristics before deciding which atl



organization to pursue. Since SAP is one of the lamggstprise resource systems and the most
predominant information system worldwide, a large organizagquired as SAP tailors largely
to large organizations. The researcher also wantedgamiaation with a large SAP “footprint”

(a wide range of modules implemented) and a mature maggigation, as it sometimes takes

time for the benefits of ERP implementation to badised (Markus & Tanis, 2007). The
researcher also needed an organization where thergomdsaccess to stakeholders at various
levels and the ability to collect data using multipletimoels.

3.2.2.1 Case Organization: Telecom New Zealand Limited

Telecom was formed in 1987 from a division of the Newla®h Post Office, becoming
privatized in 1990. Telecom is the™Rrgest telecommunications company in the OECD with
just under 10,000 employees. Telecom provides various senvitws australasia, this
includes providing fixed line telephones services, Interneicgeprovider, mobile network, a
major ICT provider to various New Zealand organizations #&swanetwork infrastructure
provider through its Chorus division (Telecom, 2011).

Telecom successfully installed SAP on the 17/04/1996 withrargix hundred trained users
following the two-year project called PROFILE. The pudjredesigned a broad range of
business processes in finance, logistics and projectgaear@nt. Since 1996 Telecom has
implemented the following SAP modules (Project Syst€amtrolling, Assets Management,
General Ledger, Accounts Payable, Accounts Receivabl@aHUResources, Payroll, Materials
Management, Warehouse Management, Business Intelligedc8ales & Distribution) with
currently over 5,000 using SAP either through its basic fafrthe portal through to the backend
of SAP (Telecom, 2011).

SAP replaced twenty-two existing financial systems, inolgiagnost of the District Accounting
System (DAS), the Capital Budgeting System (CBS), abdCixsting. Telecom selected SAP,
as it was the only product on the market that meeteth@rements for a complete integrated
system.

Over the 2012/2013 financial year, the organization facedgsttompetition within the
telecommunication industry from competitors (2 Degreesiaétmne, Telstra), as such forced the
organization to reengineer their strategy (Telecom, 204Bjle IT is seen as one of the most
influential drivers for organizations (Gartner, 2012), dhganization began to reduce headcotjlrét,
Telecom would shed between 930 and 1230 full-time jobs by thefelune 2013, taking its



workforce from 7530 "full-time equivalents" at the stdrthe year down to between 6300 and
6600 (Telecom, 2013). This outlines that in competitive indssttT is seen to not be a more
influential facet to reduce operating expenditure. Tlsdrhas continued since the 1980’s.

The downsizing strategy is where organizations reduce headoaunaer to become more
competitive. This method allows organizations to cut opeyatosts quickly in order to meet the
demands of global marketplaces (Mishra and Mishra, 20¥2n Brms such as IBM have had
to abandon their famous "no-layoff’ policies due to insegacompetition (Mishra and Mishra,
2012). While this method will reduce costs in the short tédishra (2012) stated “Research
indicates that only one-fourth of firms that downsihede enjoyed improvement in
productivity, cash flow, or shareholder return on investimeéhis is because organizations have
focused too much on eliminating unnecessary jobs and out pjaeaple and limited attention

on cutting or out placing unnecessary work”.

Participants in various phases of the study were dfayam a range of roles and levels of
seniority within the organization.

1. Inthe previous quantitative study, (Ali & Tate, 2012) a syrwas sent out to Telecom’s
active users. The research defined users as those wha@ loily interaction with SAP.
It is important to note that all employees within tlase organization have some form of
interaction with SAP; however the research is gdgrd in those users who are more
technically involved. After deliberation with the SAP Bwess Support manager, the
researcher derived a list of 400 users. The survey wasosalhthese users.

2. Nine semi-structured interviews were conducted in the pus\study (Ali & Tate,
2012), and the same informants provided input for the benchmgarkine interviews on
average lasted forty minutes, participants not only providgidhts into the semi-
structured script but also provided additional insights. €searcher also used the
snowball effect to locate further appropriate participamthin the organization.

The participants who were interviewed are listed belbws,important to add that all
participants had more than ten years’ experience using &#er through a technical aspect or
process.

1. General Manager — Technology and Shared Services
2. SAP Business Support Manager
3. Purchasing Manager — Logistics Module 49



Head of Group HR — HCM Module

SAP Domain Manger

Head of Finance — FICO Module

SAP Capability Manager

SAP Billing Manager — Logistics Module

© © N o 0 &

Group Finance Controller — Finance/FICO Module

Once the research had been completed, a SAP Benchmar&gmgmme was conducted to
determine how Telecom compared to other organizations. b8ishmarking data was
collected by the researcher, based on publicly availaldentation such as the annual report,
and the key informants who contributed to the previousviaers.

A focus group which included 12 SAP Functional consultanta ffelecom was conducted to
establish the relationship between the constructs itStih@pact and 1ISO quality metrics model
and the SAP benchmarking process.

The researcher coordinated the card sorting activity,iwdonsisted gathering a group of ten
SAP expert practitioners from the SAP support team.oFganization recommended the
activity to be conducted by participants who have a vasiviadge of SAP, with the general

years of experience of the team exceeding ten yehespdrticipants are listed below:

SAP Functional Consultant — Finance x2

SAP Functional Consultant — HR x2

SAP Functional Consultant — Payroll

SAP Functional Consultant — Logistics

SAP Functional Consultant — SRM

SAP Functional Consultant — Developer/ABAP
SAP Functional Consultant — Security

SAP Functional Consultant — Basis

© © N o g s~ wDdhdPE

SAP Functional Consultant — Basis
10. SAP Application Support Manager

In addition other sources of data was derived from thenargtion such as field notes, news
articles and performance reports, concluding multiplenéoof empirical data were gathered in
this study. This allowed us to better understand the egsmiaation but also improved the



validity and reliability with the use of additional datable 2provides an overview of the data
collected via the multiple methods and which sourcestaf @are used for each method. The
nine executives were used for the survey, benchmarking terdi@ws. Ten SAP specialists
were used for the survey and card sorting. 140 end userspadditin the survey. The SAP
project documents were used for the archival analysis.

Table 2: Overview of Data Collection

Survey Benchmarking | Interviews and | Card Sorting
Archival (to establish
Analysis equivalence
between
measures)
Nine
_ X X X
Executives
Ten SAP
o X X
Specialists
Regular users
if SAP (140 X
respondents)
SAP Project N
Documents

3.3 Epistemology

The philosophical perspective for this research uses tamainf post-positivist and interpretivist
world-views. Myers (2006) describes there are three freyuestd underlying philosophical
perspectives for qualitative and quantitative research.eTduesbriefly described below:

1. Positivist Research: Positivist research assumes to build knowledge of ayré¢ladt exists
beyond the human mind. The human experience of the weflétts an objective and the
reality that exists provides the foundation of human kedgg¢ (Weber, 2004).

2. Interpretive Research: Interpretive research assumes that access to risathityty through
social constructions i.e. language, consciousness and sheasihgs. This philosophical 51



assumption attempts to understand phenomena through thengsethat individuals assign
to them and interpretive methods of IS aim to producendengtanding of the context of the
IS and process where the IS influences and is influencéukbyontext (Myers, 2007;
Weber, 2004).

3. Critical Research: Critical research believes that social reality igdrisally constituted,
which is produced and reproduced by individuals. With a focube@nppositions, conflicts
and contradictions in modern society, it assists tonieéte the causes of alienation and

domination.

Interpretivism is defined by that knowledge lies deep within [geapd that the known and the
knower are both interdependent. The only way to gainsadecethe knowledge is by human
intervention (Chua, 1986).

This philosophical assumption attempts to understand phemottme&rugh the meanings that
individuals assign to them and interpretive methods @ifiiSto produce an understanding of the
context of the 1S and process where the IS influencgssainfluenced by the context (Myers,
2006). While positivists undertake research to test theooyder to increase the predictive
understanding of the phenomena, Orlikowski and Baroudi (199&)IStaesearch is classified

as interpretive when social process is not capturbgipothetical deductions, co variances, and
degrees of freedom. Rather understanding social procedgasgetting inside the world of
those generating it.

This study aims at gathering knowledge about SAP measutenegrcs and practices from
core stakeholders, users and super users but also the busimess. The objective is to find out
what things are or what they have been, in the qtigétaesearch tradition. This is ideal for this
research because it attempts to capture the worldsathiioiugh human intervention.

However although the research is interested in thsetagtions of the participants in context,
the research also used gathered data using established isstuayents, and engaged in bench-
marking. Both of these methods imply post-positivist aggions of an objective reality that can
be measured, compared and contrasted between organizRositazists believe the underlying
assumption is that the research subject has inherelitiagutnat exist independently of the
research. To some extent, the use of multiple pamegjign particular, the ability to compare and
contrast situated, interpretivist perspectives, and ‘olegEanetrics are a major aim of this

study. 52



3.4 Overview of Data Collection and Analysis

This section provides an overview of the data colleciash analysis. For clarity, the detailed
research approach used for collecting and analysing epahese source of evidence is
presented in the relevant chapter.

A multi-method and multi-paradigm approach was taken thithresearch. Falconer et al,
(1999) outlines that researchers that combine qualitatdeaantitative methods within
positivist research is a valid approach to research deSigisequently, the research has taken
the methodological triangulation approach which refethéccombination of two or more
research strategies in the study of the same emipindaFalconer et al, 1999).

Qualitative Validity

There are various academics (Golafshani, 2003; Punch, 208%y€éll, 2003) who advise issues
with testing the external validity of qualitative resgrathat does not use formalized sampling
methods, but also the reliability of the data can nquddged if there is no mechanism for
estimating the true score. Thus, it was logical to a@yia and Lincoln’s (1989) four criteria
for determining the soundness of qualitative research; thas@roposed criteria are credibility,
transferability, dependability and confirmability. Thesietia for testing validity and reliability
are described below:

Credibility: This involves establishing that the qualitative resultcegdible and believable
from the perspective of participant of the researchgeonducted. As these are based on
individual perspectives, the researcher must ensure themle@on being investigated is
legitimate from the perspective of the participant.

Transferability: Transferability refers to the degree to which the regeiteived through
gualitative research can be generalized and transfermgtdpsettings or contexts. The research
can ensure this by describing the research contexassummptions thoroughly. This will allow
other research to apply the results and transfer itiffeaent context.

Dependability: Requires the researchers to account for the contengpamerchanging context
within the research occurs, the researcher is requirdddcribe the changes that occur within
the setting and how these changes in the setting edftioe outcome of the research approach.
Confirmability: Confirmability is the degree to which the results coulddefirmed or

substantiated by others, following procedures such as cheakinggehecking the data. 53



Quantitative Validity

There are several types of validity when using quantéatiethods. Firstly, internal validity is
concerned with the degree of certainty that observiedtsfin an experiment are actually the
result of the experimental treatment or cause, rahiagr intervening, extraneous or confounding
variables. Internal validity is improved by increasing ¢batrol of these variables (Trochim,
2006). External validity is concerned with the degree to wwhesearch findings can be applied
to the real world, beyond the controlled setting ofrésearch. The issue of generalisability
attempts to increase internal validity are likely tduee external validity as the study is
conducted in a manner that is increasingly unlike thewedt (Trochim, 2006).

3.4.1 Archival Analysis and Stakeholder Interviews

Nine individuals from the above organization were invie@articipate in this study. Firstly the
General Manager of technology services was contactezhngal with a description of the
research objectives and requirements, this was receietha researcher was provided with
potential candidates to approach who were consideredtte ey stakeholders of SAP within
the organization, these individuals ranged from general masdgesiness support managers,
head of various departs, end users and super users of SARendtcated across various
divisions of Telecom i.e. Telecom New Zealand, Whdé&sBechnology Shared Services and
Gen-i. The interviews were transcribed and analysed gsinggnt analysis. The majority of
these findings were reported in the previous study (Alia%eT 2012), and are summarised in the

literature review.

In addition, SAP system management documents weagnebtand analysed using qualitative
content analysis techniques. The purpose of this analgsisganidentify the types of
measurement metrics and practices the organizationngagied in and classify them based on

insights from the literature review.

3.4.2 Additional Analysis of Survey Data

In a previous study, a survey was conducted to capture tbeppens of SAP users in the
organization (Ali and Tate, 2012). In this study, the itesofi this work are compared with other
sources of evidence (seppendix iv for IS-Impact and 1ISO 9126 survdyje researcher carried

out further exploratory analysis on the previouslyemi#td survey data. In particular, the 54



researcher was interested in establishing whetherwereeany specific quality or value
management concerns that could be identified from thegutata. The researcher examined
the descriptive statistics to determine if there wereamags where there seemed to be a
diversity of opinions within the organization (as evidencedtiigi standard deviations), and the
researcher also investigated the overall means fosattieus items to determine whether there
were any patterns in the characteristics of the sy#tat were considered to be of greater or
lesser quality. Following this, the research conducted AMA@nalyses and K-means cluster

analysis using demographic questions, to help further expkiregults.

3.4.3 SAP Benchmarking

Benchmarking with other comparable organizations is a epvmvided by SAP as a vendor to
their client organizations. The aim of the benchmarking@ss is to assist participating
organizations to improve “value management” of their pragact application portfolio. SAP

promotes their benchmarking service as follows:

“Research shows that 98% of companies can extract vatire from their implementation
projects. Join the 2% that execute their projectsma,ton budget, and on-value — with value
management services from SAP. These services can heldemtify the right projects, measure
and optimize progress during implementation, maximize R@d, more” (SAP, 2013).

As you focus on technology innovations to help navigate@aeasingly complex business
environment, stay focused on delivering value and business cegaigned with your
organization's strategy. That's the lesson SAP haselg@as we've worked with thousands of
companies to ensure that projects are delivered on tmayaget -and on-valueWe've

learned that successful companies see significantlyr peEtrmance when they keep their eye
on achieving the expected value from project definition tveigl. Successful companies apply
the value management discipline consistently across tiecppmrtfolio through the value
management life cycle”While this is partly “marketing-dgeflaom SAP, the research team
were interested in exploring the vendor-led approaehasmplement to metrics originating on

the academic community.

The bench-marking approach is largely “process” based haedtigates the SAP quality and
value management processes carried out by the organidatdso includes some summative

measures. Bench-marking data was collected using the venaethodology, and based on 55



publically available organizational information and intengemith the managers responsible for
the various processes that were included in the bendkingatudy. The SAP benchmarking

template for both the best run and total cost of ownersan be found iappendix v.

3.4.4 Card Sorting to Establish Equivalence between Measures

One of the major challenges of this study was to estatile degree to which the various
measurement approaches included in the study were com@ensdicard-sorting exercise was
conducted to establish the perceived relationship betweenahagement processes included in

the benchmarking exercise, and the measures included usehsurveySee appendix vi.
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Chapter 4. FINDINGS

4. 1 Introduction

In this section the research outlines the reseandmfys found through the various data sources
used within this dissertation. As outlined earlier, farity, the detailed data gathering and
analysis process for each source of evidence is rehdotlowed by the results. The research
findings will be outlined based on Garvin (1985) quality framekw Firstly, the research will
report on therocess-basefManufacturing)indings. This will outline the results relating to the
card sorting data which was collected between the SAPhpearking best practices and the IS
Impact, organizational impact and system quality constrkolkwing this, theuser-based

quality that will look at descriptive statistics, k-meahsster analysis and ANOVA analysis.
Lastly, the results of comparing perceptions of prastared perceptions of outcomes will be

outlined. This will be looking at results relating to datected from the multiple methods.

The IS Impact versus 1ISO9126 results will be firstly pnése. Following this, the SAP
benchmarking versus IS Impact data is compared. Followingptioisess/best practice versus
actual outcomes will be examined. Next the actual outceensus the perceived outcomes is
outlined. Lastly, approaches to management of the I&iumversus the outlined is detailed.

4.2 Archival Analysis and Stakeholder Interviews

4.2.1 Data Gathering and Analysis
The research discussed in the literature review our previndings; that clear business
ownership, an agreed strategy, and appropriate governanesggsavere identified as issues
for the organization (Ali and Tate, 2012).

A further source of evidence collected during the intervieveg@ss was an archival analysis of
SAP system management documentation. This was proafterdhe researcher asked for
additional information about the current state ofdytem processes, system quality, and

organizational impact of SAP.
4.2.2 Results

The researcher was not able to identify any processgscoments specifically relating to value
management of the overall application portfolio, trenagement of the total cost of ownershipy



or any strategy documents. The documents provided togbarohers had a strong focus on the
management of individual projects. These projects warergy major or minor system
upgrades.

A key system management document was the product applicaterence manual (PARM).
The process-orientated document covered the functiprdilihe SAP system within the
Telecom environment. It also covered supporting detailthiB®SAP application, technical and
operational teams. A summary of the contents oP#hBM is included below.

The document provides an overview of SAP @aeendix vij and its current business purpose,
overview of the SLA requirements for the applicatiocjuding application portfolio,

application tier, SDG cover and software asset infoionaFollowing this, it describes the SAP
technical components, including hardware and software gg@ns. Identifying systems that
SAP interfaces with and impacts of failure/recoverasuges and also provides information on
integration into the processes and procedures applicallle tase organization, including data
retention, scheduling and operation activities.

The document has an extremely technical, operationasf@med at maintaining the technical
“system quality” and minimising downtime. Specific systemmgedures are enumerated and
defined, and either a contact person or group within thenzation, or a document explaining

the process, is listed. These technical procedures e ltislow intable 3.

Table 3: SAP Platform Technical Procedures

Procedure Description Contact or Document

Backup: File system and database| Refer toChapter 6 — Data Management
backups. or contact Enterprise Storage BUR.

File Transfer System interfacing - file | Contact the applicatiorupporttean
transfer

Archiving Refer toChapter 2 - Databases contag

the Database Administration team

IPL/Reboot Restart system from boot | Contact ITO Unix Engineering or

disk Workplace Services
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Platform Power

Planned outage power

Refer to the associated Change Requ

est

est

=)

Up/Down downs/ups or contact ITO Unix Engineering or
Workplace Services

Application Controlled shutdown and | Refer to the associated Change Requ

Shutdown and restart or contact the application support tear

Restart

Application Recovery after an Contact the applicatiorupporttean

Recovery andResta

unplanned downtime

Application Install:

Install of new/revised
versions of application
software

Refer to the associated Change Requ
or contact ITO Unix Engineering or
Workplace Services

est

Operating System
Installs

Install of new/revised
version of operating syste
software

Refer to the associated Change Requ
nor contact ITO Unix Engineering or
Workplace Services

est

Disk Managemel

Disk space monitoring ang
maintenance

IContact the ITO Unix Engineering or
Workplace Services

Dynamic Monitoring
and Alerting

System Dynamically
signals a predefined alert

Contact ITO Unix Engineering,
Workplace Services or the Database
Administration team

Security - User Id’'s
and Passwords

Maintenance of non-
application users on the
system

Contact ITO Unix Engineering or
Workplace Services

h

Performance System monitoring againstContact Peter Poortman or refer to the
Monitoring and pre-defined levels (daily |EDS BAU Process Document (40985
Reporting reporting)

Comms Management of user accgdRefer to Telecom Network Security
administration and | network Operations (NSO)

monitoring

The same themes are continued in the clear codifitafioperational management procedures

for the platform, which are also focussed primarily tgcnical system management level.

Table 4outlines the operational procedures for the case orgmmzar the SAP application

support. While “consultancy” is included, this does not apfzehave a strategic or business

focus.
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Table 4: SAP Platform Operational Procedures

Procedure Description Contact or Documen
Operational » Investigating and answering customer quefiéérkpacket # WP8(
Support * Monthly faults analysis and review

* Regular progress reporting of all changes i.e.
faults, proposals, etc
* Interaction with operations teams i.e. Unix,
DBA, Data Centre, etc
* Proactive monitoring and impact assessments
for changes to upstream/downstream systéms
Corrective Pre-approved and Subject to Budget faults Workpacket # WP804

Maintenance

management. Investigate and correct defects
have resulted from errors in the system’s
development or operation

thaid DW Incident
Management Process

Perfective and
Adaptive
Maintenance

System improvement proposals and support t
Operations due to operating system upgrades

pWorkpacket WP8C

Supplier License purchasing and managemer Workpacket # WP8(
Management
Release « Management and planning of all software | Workpacket # WP804
Management changes into releases as a result of systemand DW Change
faults or enhancements (work requests) Management Process
» Change Control Management.
Project Management of all software changes (activitiesWorkpacket # WP8(
Management | relating to maintenance and support undertaken
within the Work Packet).
Documentatio |« Maintain high level system requirements | Workpacket # WP8(
documentation
* Maintain coding standards and user guides.
Consultanc Client meetings to answer queries with regardsWmorkpacket # WP8(
system performance to identify potential areag for
improvement and advise possible developments

The researchers also identified a contingency pl&8AR were to become inactive within the

production environmentdble 5. Once again, this concentrates on “recoverabiliy” (

dimension of system reliability):

Table 5: SAP Contingency Plan
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Possible failure
points
Recovery
priorities
Initiating
contingency
SAP support

team
responsibilities

Network failure on a database machine.

The priority for recovery of the application is productioxd&mfirst boxes
first, then development, then pre-production / staging. Are&AP
application is available, all activities are available.

As previously mentioned, failover is an automated processdth HA
cluster and other machines. Notification that a faihag occurred should be
in accordance with standard escalation processes.

Ensuring that the failover completes and that SAPrising on two
machines instead of three machines
Failing back to normal operation following resolution of thdtfa

+ Disaster

There is no Disaster recovery Plan in place for SA€lecbm Finance
recovery

Information Systems have accepted this risk.

4.2.3 Discussion

In our view, these documents were aimed at a “processtbapproach to quality management
(i.e. they documented organizational processes or procedamesiere entirely focussed on the
management of factors that would be included within thet&sy quality” construct in the 1SO
9126 model, or the IS-Impact model. While is difficult ghadblish direct equivalence for every
procedure listed with a dimension of IS-Impact or ISO 9126reékearcher can see that some of
the procedures are clearly aimed at dimensions includéese tmodels. For example, backups,
restarts and reboots relate to recoverability (a dimersi reliability on the ISO 9126 model)
and disk management and performance monitoring relataliity, which is a dimension of
maintainability in the ISO 9126 model.

The technical “system quality” focus of the documentstifled in the archival analysis, and the
general lack of any more strategic documents associatiedbusiness alignment, value
management, total cost of ownership, or management apibieation portfolio, provided
further evidence supporting the findings of the key informemtise benchmarking: these
business-oriented areas were not a major focus for tfagmiaation, this is summarisedtable

6.

Table 6: Overview of Stakeholder Interviews and Archial Analysis

Source of Quality Quality Intended Comments
evidence management | “type” outcome
perspective(s)
Interviews Various “User- Organizational| Identified weaknesses in 51
based” and | impact business ownership,




interpretive

strategy and governance

Archival Technical Process-
analysis of | system based
SAP management
management

documents

System quality

were identified in the

Extensive and well
documented processes for
managing system quality

archival analysis. We were
unable to identify any
processes for managing
organizational value and
impact.

4.3 SAP Benchmarking

4.3.1 Data Gathering and Analysis

The quantitative SAP benchmarking data was collected suavey provided by SAP New

Zealand. The case organization wanted to conduct a berdahghprogramme that was part of

the discovery phase of the SAP value management life.cWghile SAP offer a large range of

benchmarks as presentedable 7 the organization saw purpose in conducting the totalofost

ownership and best run benchmarks which are part of thegitrdl segments highlighted

below.

Table 7: SAP Overview of Benchmarks

Financial Excellence

Responsive Supply Networks

Strategic IT

Finance

Supply Chain Planning

Best Run IT

Financial Performance and Risk
Management

Warehouse Management

Business Intelligence

Public Finance

Transportation Management

Enterpnifsemation Management

Finance Shared Services

Retail — Integrated Demand and Replenishme

Planning

Enterprise Mobility

Access Control

Professional Business Networks

Total Cost of Ownership

Process Control

Oil & Gas — Primary Distribution

dhess Intelligence in Fashion Industry

Supply Chain Planning in Fashion Industry

Enablegmen

Best People and Talent

Demand Signal Management

Implementation Best Rexti

Value Management

Human Capital Management

High Performing Assets

Enterprise Architecture

Talent Management

High Performance Analytics

HR Shared Services

Enterprise Asset Management

rnhafton Governance




Environment, Health, and Safety Compliance

Entegpkilobility Business Impact

Operational Excellence

Utilities — Optimized Asset Operations and
Maintenance

SAP Capital Project and Portfolio Management
Survey

Manufacturing

Environmental Sustainability Survey

Procurement/ Sourcing

Procurement in Fashion Industry

Product and Service Leadership

Manufacturing in Fashion Industry

Lean Enterprise

Product Lifecycle Management

Hospital Operations

After Sales Service

Real Estate Mgmt. — Lease and
Maintenance Processes

End to End Processes

Superior Customer Value

Order To Cash

Sales Effectiveness

Enterprise Health Check - Maatufing

Customer Contact Center

Enterprise Health Cheabli®Sector

Trade Promotion Management

Enterprise Health Ch&ztvices

Customer Service & Support

Retail Merchandising

Accountable Care Organizations

Private Equity Ot@mal Assessment

Customer Centricity in Banking (Retail

Order TosBian Fashion Industry

Cash-To-Cash

Innovation Index

Commodity management

The rationale for the case organization selectingethes benchmarks were based on the ability
to realign their IT functions with changing businessdse®ut also try to add a strategic
dimension to day-to-day operations. As an organizatiowgmo size and complexity, the IT
function faces the pitfalls of being caught up in a taatisnal focus, with increased pressure to
respond quickly and efficiently to business challenges (28E3).

In order to complete th®tal cost of ownership benchmarkthe survey required financial

information from the case organization both current laistorical, the Group Financial
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Controller collaborated with the researcher to predis information, using the annual report,
and other internal financial information and organizaidknowledge.

To complete theBest Run IT” benchmarking survey, the SAP application support manager
assisted with gathering appropriate data relating to theiomasl metrics. In order to complete
the Likert scale questions relating to process oriedtatetrics, the SAP application support
manager gathered ten individuals to gain a holistic vielest practices.

To have consistency with results a proportion of pigsitts that had partaken in the qualitative
semi structured interviews in the last study conducted b Alte (2012). The participants
included the Group Financial Controller, SAP Applicatiaport Manager, Manager of
Component Design and Build, Head of Component Design aid, &M of Technology
Shared Services, Chief Information Officer, SAP Solufdochitect, Head of HR (one of the
core SAP modules), GM of Finance (the other core SA&uhed and the SAP Domain
Manager. Once the surveys were completed they wena¢h@rned back SAP New Zealand,
where the data was then processed via the SAP valugemeat centre, then results made
available via PDF and also an online copyhtigs://valuemanagement.sap.caith a unique

ID provided by SAP New Zealand.

4.3.2 Results

The benchmarking exercise yielded a consensus of experrnarits within the organization
about the overall company score, and the importance toaimpany, of a range of SAP
management processes, including IT portfolio managemestrdiiegy and business alignment,
IT governance, and IT value management. The follgwimarts report the results from the case
organization, and the position of the organization wrenrcbmarked against comparable
organizations by SAP.

In addition, a the benchmarking exercise provided a nuofifebjective” measures that were
gathered by the researcher using key informants and intlsoaments, such as the number of
interfaces, the number of full-time equivalent SAP supgtaiff, and so on. These were
triangulated with the management processes. As mgbkpected, processes on which the
organization scored poorly also yielded below averageomés on a range of objective
measures. The benchmarking exercise also included someasivermeasures, including somg,



“value-based” measures. The summaries of the benchrgaskiicome metrics are listed below
in table 8.

The charts show: 1) the overall company score on eatticron a scale of 1-6, calculated as an
average of the scores of the participating expert resgas (yellow line); 2) the average
importance to the company of each metric on a scaleGpfcalculated as an average of the
scores of the participating expert respondents (red line)average score for the companies
included in the benchmarking calculation (dark blue bar);th@@verage score for the top 25%
of companies included in the benchmarking calculation (plake bar).

The results of the process benchmarking are comparetewelevant, with a range of
organizational outcomes that result from these procefssessample, the number of application
interfaces, the number of SAP modules that have hespmized, and so on.

Table 8: Summary of Benchmarking 'Outcomes’' Metrics

Metric Company Average Average Value of Top 25%
Value Peer Group | of Companies Included in
Value the Benchmarking
IT Spend as % of Revenu 4.¢ 1.1 0.t
Number of IT Projects per
- 2.0 3.3 6.2
Million IT Spend
% of IT Projects Generating
N 50.0 68.0 100.0
Positive ROI
Total Number of Master
i 51.0 10.4 4.0
Data Files
IT - % of Unplanned
) 4.0 0.6 0.1
Downtime
IT Operational Cost per
) 15694 15217 6165.8
Licensed User
IT Operational Cost per
i 18896.3 18036.5 3771.0
Active User
Applications per billion in
PP P 97.6 18.1 4.6
revenue
SAP Spend as a % of IT
1.9 324 51.8
Spend
200( 521 841 65




Active users per production

instance
Total interfaces per

o 250 18.7 3.8
production instance
Number of critical interfaces 30 28.1 6.C
Actual planned downtime 12.2 8.7 0.C

The results of the process/best practice items anpaed with the objective benchmarking
data that results in the actual outcomes. The bedtiqaa@ems that are compared to actual items
are; solutions/IT portfolio management; strategy andnessi alignment; value management;
business improvement; business continuity and TCO ang, I[Bsgovernance.

Figure 13: Best practice 'Solutions/IT Portfolio Managemat

Best Practice Listing

1 The company has a consolidated single solution/ platform landscape Best Practice Ranking 1= No Coverage
3 = Full Coverage
,  Thecompany has a strategy in place for a single solution/ platform 6 4
landscape consolidation 5
3 The company has a sirategy and enforce the application of support or 44
enhancement packs from vendors 5
4 The company has and enforces a no-modification strategy for vendor 2 4
applications ;
5  The business units have incentives aligned with the adoption of 04
standard, common solutions 1 5 3 4 5 6 7 8 9
The company has a master data strategy to drive common definitions m— TOP 25% m— Average
6 and standards Company Coverage == Company Importance

7 The company always evaluates licensed vendor(s) or legacy IT solution
for meeting business requirements before looking at niche products

g  The company has a sirategy to maximize the value of integration for the
vendor(s) or legacy IT solutions

g  The company evaluates vendor viability and business strategy as part of
the IT portfolio management

The best practice item, Solutions/IT Portfolio Managetmesults are presentedfigure 14

Items one and two from the solution/IT portfolio marmaget suggest the case organization had
low coverage with consolidating IT landscape to a sieglation with an overall company
coverage of 1, but also low company importance of 2. Thiauslated with the actual
outcomes, which indicates the organization had 2,500 apphsawithin their IT portfolio. This

is also validated with the total interfaces per produadtistance, with the case organization

having 250, with the industry average being 18.7, but also théewof critical interfaces 66



between SAP and the other applications reached 30theittop 25 per cent run organizations
outline to have 6.

The organization has not enforced a well-executed stré&egy-modification, with both
company coverage and importance ranking at 2. The acticaloes, which outlined custom
SAP Y, or Z programs being around 2,000 validate this. Th23qger cent organizations within
the peer group have 832 custom programs.

Item 8 of the best practice item ranked company covenragdy@aortance at 1, which outlines
the organizations, has a limited strategy in place to mseithe value of integration for the
vendors or legacy IT solutions. This can also be valitiayethe actual outcomes which indicate
that IT spend as a percentage of revenue is high, vatimttustry norm being 1.1 and top 25 per
cent of peer organizations having a company value of 0.5. rgagiaation in this instance has a
company value of 4.9, which is below the industry norm by 3.8.

Figure 14: Best practice IT Strategy and Business Alignmei{1)

Best Practice Listing

is usi i iti Best Practice Rankin 1 = No Coverage
1 The company is using IT to enable strategic and competitive advantages g 5 = Fulll Coverage

The company has established common, simple and streamlined IT and 6 4
business process standards across the organization 5

5 The company has defined IT roles and responsibilities which are 4
consistently applied across the organization 5
4  The company undergoes a formal budgeting and planning process to 2
approve initiatives and drive business value |
The company undergoes a formal annual portfolio rationalization 04 . . . .
1 2 3 4 5

process to reduce operating expense

mmm TOP 25% m— Average
Company Coverage =—ir— Company Importance

Best practice construct IT strategy and business alignrasults are outlined ifigures 13and

14. Item two has a ranking of 1 for both company coveragea@ampany importance. This
outlines that the organization has not established comsimaple and streamlined IT and
business process standards across this organization. Théadtomes to validate this would
be the large volume of applications within the organiretid portfolio as outlined in the
previous section, but also the organization hasewtres of excellencémplemented within the
organization for its core SAP system. This best pragiiovided by SAP ensures organizations
are using the best of breed processes across the otgamiZée high number of master data
files, where the case organization had a company vabig, @xplains this. The peer group
average for this metric was 10.4.



Item three also had a low company coverage and companytanpeiwith a ranking of two.
This outlines that the organization has a below averagegy for defining IT roles and
responsibilities which are consistently applied acrbstrganization. This is validated by the
organizations high uptake of full time equivalents; with AP IT application support team
having over 30 per cent more FTE'’s than the industry peeipgaverage of 29 per cent.

Figure 15: Best practice IT Strategy and Business Alignmei{2)

Best Practice Listing

1 The company has a strategic IT roadmap or rolling 3-5 year plan based Best Practice Ranking 1 = No Coverage
on business and IT sirategy 3 = Full Coverage

Regular IT and business planning meetings are conducted, with a joint
planning methodology in place

IT is included in the priontization process early on so that an appropriate
roadmap can be developed

4 T facilitates a high degree of integration with the company’s ecosystem

(= L = ]

5  Business has embraced IT as their responsibility
1 2 3 4 5

m TOP 25% —— Ayerage
Company Coverage === Company Importance

Following on, items two, three and four both had low nag&iof company coverage and
company importance, as indicatedfayure 150f the IT strategy and business alignment (2).

This indicates the case organization does not have rd@udand business planning meetings
with a joint planning methodology in place, it also suggégorganization does not consider
the need for IT to be included in the prioritization psscearly on during the strategic roadmap,
but also the lack of integration of the organizationsgsit®@m. These best practice items can be
well validated by actual outcomes. Firstly, the lackaiprehensive SAP IT strategy could be
related to the percentage of IT projects generating pesiturn on investment. The company
value indicated of the actual outcome of positive valumig 50 per cent. The average peer
group average is 68 per cent, followed by the top 25 penfenganizations having a 100 per
cent return on investment. The number of IT projectsmplion IT spend could also account for
this disconnect, which the organization positing 2.0, vinhgroup average being 3.3 and the
top 25 per cent being 6.2.

The high number of applications per billion in revenueldailso account for the lack of having
a comprehensive IT strategy in place aligned to busingégdives and strategies. The company
posted a high value of 97.6, with the average peer group havipd®1 and the top 25 per cent

of organizations having 4.6. 68



Figure 16: Best practice IT Governance

Best Practice Listing

The company has a set of IT principles that help to make decisions on : : _
1 IT architecture, infrastructure, business applications and prioritization. Best Practice Ranking ; = gﬁn%)gfﬁ;e

For example, standardize technology and process wherever possible

[
The Company's IT performance management is linked with the business
outcomes 5 4

4

The Company’s IT Architecture is an integral part of top management's
business planning 34

Company has a strategy to upgrade IT Infrastructure in an incremental
manner 1

The company has defined a set of policies (e g. data standards like 0~
5 UN/CEFACT CCTS) and choices (e.g. SSO must be used in web 1 2 3 4 ] 6 7

interfaces) to ensure a consistent IT architecture
mmm TOP 25% m— Average

Company Coverage === Company Importance

The company has adopted a risk-analysis template for making IT
investments

The company reconciles the IT investment portfolio against enterprise
wide strategic initiatives and individual business units

The best practice listing of IT Governance had threastbelow satisfactory rankings; with item
one having company coverage of 2 and company importance friffieatedn figure 16
Item’s two and three had low company coverage rankin@saofl 1, despite having a high

company importance.

Item four also had a company coverage and importanceltei?5 had company coverage and
importance ranking of 1. This suggests the organization hasted set of principles in place to
assist with making decisions relating to IT architectunfeastructure, business applications and
prioritization. It also indicates the organization hasimal strategy in place to upgrade IT
infrastructure in an incremental manner, but also a ladefined policies relating to IT
architecture and infrastructure. This can be validatetidpttual outcomes of the organization
not having SAP centres of excellence place, but atstattk of comprehensive strategic
roadmap, which is exhibited by the loss on IT projects whith generated 50 per cent of

revenue.

Figure 17: Best practice Value Management
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Best Practice Listing

4 Inaustry best practices supporting technology and process excellence Best Practice Ranking 1 = No Coverage
are available and reviewed during strategy reviews 5 = Full Coverage
2 IT Plans are developed over a multi year horizon 61
54
Initiatives are prioritized based on a defined set of criteria, taking into 4 4
3 account business value, organizational readiness, potential risks and
technology impact 3
24
4 Benchmarkingis used to drive ongoing process improvement ;
0+

Benchmarking includes comparisons with external peers as well as
internal benchmarking between divisions and/ or regions 1 2 3 4 5 6 7 8

m TOP 25% — Average

A detailed quantitative business case and financial ROl analysis is Company Coverage Company Inportance

completed for all major implementations, outlining benefit areas, specific
sources of benefit for each area, and proposed operational impacts or
changes

7 Business cases follow a clear and consistent standard format

There is a clear and documented linkage between the organization's
strategic objectives and each business case objective

Figure 17displays item one as having poor company coverage and conmpaostance of one.
This indicates that the organization does not have indhsst practices supporting technology
and process excellence available and are reviewed duritggstraviews. The actual outcomes
validate one item of the value management best pragtibehe SAP support cost per active
user being 939.7, in comparison to the industry average of 484diggting that SAP is heavily
under resourced and thus unable to administer process ageelMth minimal resources

available to execute.

Figure 18: Best Practice Business Continuity and TCO
Best Practice Listing

There is a defined process to conduct end-to-end root cause analysis

1  across the software components using the 'SAP Solution Manager Best Practice Ranking é Zﬁ";,,.%’;ﬁ_fﬁe
Diagnostics' functionality
s -
3 Automated procedures for monitoring the infrastructure (including,
hardware, network, systems, operating system) are in place 5 4
3 Automated monitoring and error handling procedures for mission critical 41
business processes and interfaces are in place 34 - . l
4 There are defined procedures to ensure data integrity across SAP and 2 1 s
non-SAP components 1
5 A defined strategy exists to control database growth as well as an 0 i T i
archiving concept 1 2 3 4 5
—— TOP 25% —— Ayerage

Company Coverage =i Company Importance

Figure 18outlines the overall results of the best practidentisof business continuity and total

cost of ownership. Item one had company coverage ofdlc@mpany importance of
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3. This suggests there is a lack of defined processes to ¢@mdlito-end root cause analysis
across the software components using ‘SAP Solution Yeraiagnostics’ functionality. This
could mean however that the organization does have entymocess for end-to-end root cause
analysis, but not through the SAP supplied functiondliggns 4 and 5 both had low company
coverage of 2 however a high company importance of 5 aad.4Tiis outlines there is a lack
of defined procedures to ensure data integrity across SARcar8AP components, and also a
lack of strategy around database growth.

Figure 19: Best Practice Business Process Improvement

Best Practice Listing

A standardized end-to-end test management process exists for both - = _
1 new developments as well as for maintenance of the productive Best Practice Ranking ; ;ﬁﬂ,ﬁ,}’;ﬁ_{;ﬁ
solution, including the comesponding approval procedures

Business critical processes are technically analyzed end to end,
2 including interfaces, with focus on performance, technical comectness,
fransactional correctness, and data consistency

Business key performance indicators are defined to measure the
3 success of the business process execution and to detect deviations of
the business process flow

(==} - [ [#%] Fy [45] m
1 L 1 L L 1 |

1 2 3

— TOP 25% —— Avyerage
Company Coverage =i Company Importance

Business process improvement best practices listingschfithaverage rank of 3 with company
importance of 5 which is outlined frgure 19 This indicates the organization has some
coverage around test management processes, businiess pricesses and has key business

performance indicators in place.

4.3.3 Discussion

The benchmarking exercise supported the previous evidenceHeoimterviews; that there was
relatively little attention paid to processes aimedadiie management and organizational
outcomes by comparison with the attention given to teehprocesses and system quality.
Although there were some exceptions, the organizationmavésng below average, and in many
cases, in the bottom quartile compared to other orgamzatfor many of the processes
benchmarked. For the majority of processes included ibeéhehmarking, the importance to the
organization was rated more highly than the organizationiecuperformanceliable 9)
Unsurprisingly, the organization’s relatively poor perforo@across the range of processes that

were benchmarked was reflected in poor outcomes.
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Table 9: Summary of Benchmarking Processes and Outcomes

Processes Outcome(s) Comments
Solutions/IT Portfolio
Management Large number of total applications, high Unsurprisingly, lack of attention tg

Company performance
generally lower than
importance to the
organization.

number of total interfaces per productio
instance, high number of critical
interfaces between SAP and the other
applications, large number of customer
programs, high IT spend per total reven

nthese processes, despite perceive
importance, led to below average
performance on the outcome
measures associated with these
ugrocesses

ad

IT Strategy and Business
Alignment (1)

Below average strategy for defining
roles and responsibilities which are
consistently applied across the
organization. Has not established
common, simple and streamlined IT an
business process standards across this
organization. High number of master dg
files.

IT Strategy and Business
Alignment (2)

Does not have regular IT and busin
planning meetings with a joint planning
methodology in place. Does not consids
the need for IT to be included in the
prioritization process early on during the
strategic roadmap. High number of
applications per billion in revenue

D

=

D

IT Governance

Limited set of principles in place assis!
with making decisions relating to IT
architecture, infrastructure, business
applications and prioritization. Minimal
strategy in place to upgrade IT
infrastructure. Lack of defined policies
relating to IT architecture and
infrastructure

Despite having a high company
importance across all measures,
company coverage was lacking
which again is no surprise given
the lack of IT strategy and busine
alignment

the

Value Management

Does not have industry best practi
supporting technology and process
excellence available and are reviewed
during strategy reviews. SAP is heavily
under resourced and thus unable to
administer process excellence with
minimal resources available to execute,

Business Continuity and
TCO

Lack of defined processes to conduct e
to-end root cause analysis. Lack of
defined procedures to ensure data
integrity across SAP and non-SAP
components, and also a lack of strategy
around database growth.

Jhe defined processes were

nd- . :

available when it came to root
cause analysis. But should expec
the organization to use the best-r
services available by SAP, such &
the root cause analysis
functionality.

Un
1S

Business Process
Improvement

Some coverage around test manager
processes, business critical processes
has key business performance indicato

Lack of processes is derived frc
artide lack of governance surroundin
[SSAP.

g
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The researcher has included SAP benchmarking broadlg icetiegory of “process based”
metrics, as the benchmarking process focuses mainlyeondy the SAP application is run and
managed within the organization. The data collected fochrmarking purposes however does

include some summative “value-based” metrics. Thessuamnarised below itable 10.

Table 10: Summary of Results

(?\?ilél:ecr?cgf Quality management perspective(s) ?;sélty Intended outcome
SAP Processes are in place, however ther :
Benchmarking | seems to be some disconnect betwe jé;osc(:e%ss- gﬁfﬂﬂg% ilg?llﬁnnpdad
(Processes) the business and IT

SAP Lack of strategy, governance, Value- System Quality and
Benchmarking | processes, ownership, high utilisation Based Organizational Impac
(Outcomes) and underinvestment of SAP

4.4 Additional Analysis of Survey Data
4.4.1 Data Gathering and Analysis

The following demographic questions were used against thepg&etrand 1ISO 9126 constructs

which were taken from a survey of 140 respondents:

1. What SAP module do you use? (1. Finance. 2. HR/PayBolBbRM. 4. Logistics. 5.
SAP BW. 6. Portal, MSS or ESS.)

2. What tasks do you use SAP for that are required for jpd? (1. Development. 2.
Management. 3. Financial/Forecasting. 4. Data entrggsing. 5. Procurement)

3. How many years experience do you have using SAP? (1. yefax$. 2. 5to 10 years.
3.100r >)

4. How many organizational levels are there betweeraymiuthe CEO? And what is

your role in the organization? (1. CEO — 5. Processoa/Eatry)

5. Do you use SAP to enter data or extract reportsher®@t(1. Entering Data. 2.
Extracting. 3. Other)
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1. The overall mean scores on a range of dimensionsf aneerest (as these can be

compared where possible with “objectives” metrics framlbenchmarking data)

2. The standard deviations (as these might indicate areaithere was a lack of

consensus in the organization)

3. And following (2) the researcher conducted further anatgsiketermine if any

explanations could by suggested for metrics with high stdrafariations.

4.4.2 Results

4.4.2.1 Descriptive Statistics

The researcher conducted descriptive statistics in olukarve general trends in user

perceptions with regard to the quality of SAP in the orgdium on a range of dimensions
(Field, 2005). The descriptive results are outlined belotabte 11.

Table 11: IT Impact Descriptive Statistics

N Mean Std. Deviation
Q1.9 131 1.85 .669
Q1L1.10 131 1.92 751
Ql.11 131 2.11 761
Q1.12 131 2.12 .804
Q1.13 131 1.85 707
Ql.14 131 2.35 .841
Q115 131 2.44 .861
Q1.16 131 2.85 1.203
QL1.17 131 2.78 1.125
Q1.18 131 2.90 1.066
Q1.19 131 2.83 1.075
Q1.20 131 2.24 .824
Q1.21 131 2.32 767
Q1.22 131 2.88 977
Q1.23 131 2.74 .873
Q1.24 131 2.50 .706
Ql.25 131 2.65 .784
Q1.26 131 2.59 .812
Q1.27 131 2.37 .788
Q1.28 131 2.37 737
Q1.29 131 2.24 .910
Q1.30 131 3.71 .890
Q1.31 131 2.08 734
Q1.32 131 3.69 .885 74




Q1.33
Q1.34
Q1.35
Q1.36
Q1.37
Q1.38
Q1.39
Q1.40
Q141
Q1.42
Q1.43
Q.44
Q1.45
Q1.46
Q1.47
Q1.48
Q1.49
Q1.50
Q151
Q1.55
Q1.56
Q157
Q1.58
Q1.59
Q1.60
Q1.61
Q1.62

Valid N
(list
wise)

131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131

131

2.87
2.78
3.12
221
2.22
2.76
2.22
2.16
2.66
2.74
2.50
241
2.28
231
2.19
2.27
1.56
1.69
1.62
1.92
2.00
1.94
2.08
2.20
2.39
2.03
2.09

1.063
1.055
1.074
.617
777
.951
777
732
.967
.873
.758
.700
.715
.743
.692
.785
.646
.755
717
.847
.894
.848
.869
.836
.846
.850
.845

The descriptive statistics that in general, individugboeslents are inclined in a positive way
towards SAP (mean scores are mostly above the haglpaiat of 2.5) and there is a general

agreement amongst responses (standard deviations arg €igsth order to capture the results

in detail, the researcher will explain the items thed a low standard deviation then move
towards outlining the results of those with a high steshdaviation. The items with a low

standard deviation are presentedaible 12

Table 12: Items with a low standard deviation

Std.
N Mean Deviation
Q1.49 131 1.56 .646
Q151 131 1.62 717
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Q1.50 131 1.69 .755
Q1.13 131 1.85 .707
Q1.9 131 1.85 .669
Q1.10 131 1.92 .751
Q1.55 131 1.92 .847
Q1.57 131 1.94 .848

These are the metrics for which there is the higthegtee of agreement. Q1.9 had a mean score
of 1.85 that is strongly agreed by participants with adstahdeviation of .669, which suggests
there is a general agreement that SAP can perfortagke required. Similarly, Q1.10 had a
mean score of 1.92 and standard deviation of .751, suggestir®ARgiroduces results as
expected, with a general agreement between particif@ht$3 had a mean score of 1.85 which
suggested SAP users perceived SAP prevented unauthorizedaawt@sgeneral agreement

with a standard deviation of .707.

Q1.49 had a mean score of 1.56, where participants belibeeges about SAP and its
processes should be clearly communicated with a standaedidie of .646. Similarly,
participants believed ownership of SAP needed to be claayighted, with Q1.50 having a
mean score of 1.69 and standard deviation of .755. Q1.51 hachasoaga of 1.62 and standard
deviation of .717, which suggested participants strongly, agha¢dbusiness unit collaboration
is important to the success of SAP, which was supporteddny standard deviation score.
Interestingly, the benchmarking exercise suggested ganzation had a number of
deficiencies in these key areas. The survey data suggaste$pondents throughout the
organization believe these deficiencies should be addressed.

Q1.55 had a mean score of 1.92 and standard deviation, whizkghiere is a lot of

agreement between participants where they strongle dga¢ SAP has had a positive impact on
their work. Similarly, Q1.57 had a similar weighting lw& mean score of 1.94 and standard
deviation of .848, which outlined that participants seemestirtmgly believe SAP has been
beneficial for the organization. However this genenadigitive sentiment from survey
respondents was not matched by the objective findings fierbénchmarking exercise, which

placed the organization below average on many dimensions.

The above results indicate that the participant’s &®AP is widely shared, and there are few
differences between responses on many dimensions. &fgszar to be satisfied with SAP 76



within the organization, and believe collaboration isiical component to the success and
ongoing operation.

Next the study outlines the results of the items fthenlS Impact model which had a higher
standard deviation as per belowable 13

Table 13: Items with a high standard deviation

Std.

N Mean Deviation
Q134 131 2.78 1.055
QL1.17 131 2.78 1.125
Q1.19 131 2.83 1.075
Q1.16 131 2.85 1.203
Q1.33 131 2.87 1.063
Q1.18 131 2.90 1.066
QL1.35 131 3.12 1.074

Q1.16 had a mean score of 2.85 and a standard deviation of 11208 swggested users agree
it is easy to comprehend how to use SAP, however thatdl some disagreement between
users. Q1.17 had a mean score of 2.78 and a standard dewvidtib®25) which implied users
still perceived that users could use the SAP system gwsilyith the higher standard deviation
it outlined there was some level of disagreement betwadicipants. Q1.19 had a mean score
of 2.83 and standard deviation of 1.075, there was some dissgrebetween responses. Q1.33
had a mean score of 2.87 and standard deviation of 1.063, Q@itl24rhean of 2.78 and
standard deviation of 1.055 and lastly, Q1.35 had a mean dc@®2a@nd standard deviation of
1.074. These three metrics show that users agree tHaABgystem is easy and use and learn
but also disagree that it is often difficult to get asc® information that is in SAP. With the
items with a higher standard deviation shows how mudhati@n or dispersion exists from the
averages, but as some of the questions are negativedgevdhey support the findings that
there is a general consensus that SAP is generally wsabthe participants find the system to
be adequate.

Next the research outlines the key remaining items whare calculated.Q1.11 had a mean of
2.11 and standard deviation of .761, Q1.12 had a mean score ah#.$fandard deviation of
.804. These items referred to the functionality of SAPrevi8AP could interact with other

applications and whether SAP was compliant with statsdar 77



Q1.14 and Q1.15 referred to the reliability of SAP, wher® 8as capable of handling errors
and SAP could resume working and restore lost data afduee. These items scored a mean
of 2.35 and 2.44 with standard deviations of .841 and .861.

Q1.20 and Q1.21 referred to the efficiency of SAP, whedldd? responds quickly and utilizes
resources efficiently. These items had a mean scdze4éfand 2.32 with standard deviations of
.824 and .767, indicating little difference between opinions.

Q1.22, Q1.23, Q1.24 and Q1.25 referred to the maintainabilibtABf &hich determined if

faults in SAP could be easily diagnosed, could be easlified, corrected or improved; could
continue functioning if changes were made and if SAP coalkested easily. The mean score of
the maintainability items were 2.88, 2.74, 2.50 and 2.65 vatidgrd deviations of .977, .873,
.706 and .784.

Q1.26 and Q1.27 referred to the portability of SAP, wherE §&n be installed easily and also
replace other applications within the organization. Tkamscore were 2.59 and 2.37, with a
standard deviation of .812 and .788. Q1.28 had a mean score ah#.8%andard deviation of
.788 which outlined users perceived SAP to be completely itezbasmd consistent. Q1.29 had
a mean score of 2.24 and standard deviation of .910 whichexitlhere was agreement that

SAP was readily available 100 per cent of the time.

Table 14: ltems relating to System Quality

Std.

N Mean Deviation
Q1.30 131 3.71 .890
Q131 131 2.08 734
Q1.32 131 3.69 .885
Q1.36 131 2.21 .617
QL1.37 131 2.22 77
Q1.38 131 2.76 .951
Q1.39 131 2.22 777
Q1.40 131 2.16 732
Q1.41 131 2.66 .967
Ql.42 131 2.74 .873
Valid N 131
(listwise)

Q1.30to Q1.42 refers to the system quality of SAP as odtimeble 14

Q1.30 had a mean score of 3.71 and .890 standard deviation; thiseddbasusers believed

data from SAP doesn't often need correction as theianetnegatively worded. Q1.31 had a 8



lower mean of 2.08 and standard deviation of .734 that sugbastata from SAP was current
enough. Q1.32 had a mean score of 3.69 and standard devia@&5 ofvhich similar to Q1.30

was a negatively worded metric.

Users perceived SAP was not missing key data. Q1.36 refer&&Ptaneeting user unit
requirements, this has a mean score of 2.21 and standaatiaiewei .617. Q1.37 had a mean
score of 2.22 and standard deviation of .777, which confirmed Balades the necessary
features and functions for the users to perform tlodgr Q1.38 had a mean score of 2.76 and a
standard deviation of .951, which suggests SAP’s user intedande easily adapted to one’s
personal approach. Q1.39 had a mean score of 2.22 and standatidref .777 that suggests
SAP is always up and running as necessary. Q1.40 had a meamt2.16 and standard
deviation of .732, which suggest users perceive that SAP @spaoickly. Q1.41 had a mean
score of 2.66 with a standard deviation of .967 that vakddust users perceive that the SAP
system responds quickly. Lastly, Q1.42 had a mean sc@&4fnd standard deviation of .873
that referred to SAP being easily modifiable.

Table 15: ltems relating to Organizational Impact

Std.

N Mean Deviation
Q1.43 131 2.50 .758
Ql.44 131 2.41 .700
Ql.45 131 2.28 715
Q1L1.46 131 2.31 743
Q1.47 131 2.19 .692
Q1.48 131 2.27 .785
Valid N 131
(listwise)

Overall, the descriptive statistics suggest therdtle difference in perceptions of organizational
impact, which also suggests that the results would notifigemany differences in the ANOVA

analysis or K-Means cluster analysis.

4.4.2.2 K-Means Cluster Analysis
K-Means cluster analysis is a type of data classifioatarried out by separating the data

collected into groups. The purpose of this analysis wast&srdme if there were any
demographic trends (e.qg. years of experience, modules usashiority in the organization) that

might explain differences in scores on the survaystelhe aim of cluster analysis is to 79



categorizen objects ink (k>1) groups, called clusters, by usipdp>0) variables. Subsequently,
there are two main sub categories of clustering procedlinesorocedure to be undertaken with
this study is that the numbers of clusters are prexeefithis is known as the K-Means

Clustering method (Field, 2005). The results of the cliestatysis are included appendix viii.

In order to determine whether there are any demograploiganization factors that have an
influence on attitudes towards SAP within the case org#ion the data demographic data and
the cluster memberships were compared. Individuals stexl2 generally had higher scores on
all attributes than cluster those in 1 or cluster 8weler, there were no identifiable
demographic or organizational factors in common betweealtiseer members. regardless of
demographics such as what module is used, task use, yeafthis&AP system or whether
they are in an executive or user position, the perceptibthe system are similar, with general

agreement.

4.4.2.3 ANOVA Analysis

An ANOVA analysis was undertaken to see if any of theatgaphic factors collected could
explain the high standard deviations on some items, plarticthose relating to the usability of
the system. For example, it might be possible tisst éxperienced users had lower scores on the
usability-related questions than more experienced usettsatosome modules were less usable
than others. A one-way between groups ANOVA was condustied a range of demographic
factors (e.g. years of experience, purpose for usingyistem) to see of there were any
significant differences between groups with regard ta fheziceptions of the usability of the
system.See appendix xi for results.

Conducting the ANOVA tests on the usability items basethe demographic characteristics
found that the differences could not be explained by theodeaphic factors measured. There
were no significant differences based on any of our deaphic questions. This means that the
research was unable to, based on our study, to offemapiyieal explanation for the variability
in perceptions of SAP usability. Overall, it appeared &kexlittle difference to what SAP
module is used, what daily tasks are done through SAPnfaow years’ experience
respondents had with SAP, how many organizational levelbetween the user and the CEO

and also whether SAP was used from a reporting or datapErspective.

80



4.4.3 Discussion

“User-based” measures in this study include our survey thdhile respondents were reporting
on their perceptions of (for example) system qualitgrgianization impact, since they are self-
reported perceptual measures they cannot be assumed tulmeaor objective. In our
previous study the researcher examined the equivalene® skts of measures of system
guality. The researcher returns to the quantitative idatas study to examine whether analysis
of the descriptive statistics provides any insights allmugitiality and value management of
SAP in the case organization. The questions are bas&008126 and 1S-Impact measures,
with some additional measures that were added basedwoysrgualitative research in the

case organization.

The descriptive statistics overall did not provide a gdeat of insight. The average scores on
most items were neither particularly high nor particlyllow, most were a little above the
halfway point. The standard deviations likewise were not kagge, with the exception of the
guestions relating to the usability of the system.

This suggests that perceptions of SAP were generally gememus within the organization,
where participants are generally moderately satisfi¢hl 8AP on most dimensions. Also SAP
was implemented in 1996 in the case organization, thnsaiz¥ery mature state, which indicates
the system is stable and well embedded. This could explairelatively lackluster scores and
the high degree of consistency in the responses.

Where differences in opinion did exist between respasdes evidenced by items with higher
standard deviations) these could possibly explained by denfoagifaptors which the researcher
did not measure, or by personality differences betwegpondents, such as their level of
optimism. A summary of the additional survey resislgsrovided below inable 16.

Table 16: Summary of Additional Survey Results

Source of Quality management Quality Intended outcome
evidence perspective(s) “type”

Descriptive User-perspective User-based System quality and
statistics Organizational impact
K-means User-perspective User-based System quality
Cluster

Analysis 81




ANOVA User-perspective User-based System quality
(usability)

4.5 Card Sorting to Establish Equivalence between Measures

4.5.1 Data Gathering and Analysis
The comparison between the benchmarking data and 1S-licgatsorting data offers insights
of whether the components of the IS Impact model's mamnstructs, system quality and
organizational impact can be associated with SAP mareggmactices. It seems intuitive that
a range of quality and value management processes “ought” dble to be related to a range of
quality and impact perceptions about the same focal systemwever, as it turned out, this was
not particularly easy to do. Initially, despite beingoassted with the same system, the research
felt the measures were incommensurate; it was alimpstssible to ascertain which IS-Impact,
or 1ISO 9126 item should be expected to “improve” as a resauthprovements in management
processes.

The researcher opted to attempt to establish equivadérachigher level, focussing on the
general themes of System Quality and Organizational lim@aecd sorting was used as an
established method for knowledge elicitation, and has Wwe&bzly used in various fields such as
Psychology, Knowledge Engineering, Software Engineeridgnabsite design (Nurmuliani et
al, 2004). This method of data collection was used asyfisrd sorting can be used to
investigate respondents recall knowledge of the domairye&gcondly, card sorting is a useful
technique to distinguish between high and low level probl@imsdly, it offers more insights

into the target population’s views of the topic. It césogrovide an input for another technique
and further analysis (Nurmuliani et al, 2004). While in gdnaest researchers have suggested
that the card-sorting method is an excellent approabklpodevelop classifications, it can also
be used for existing classifications (Nurmuliani, 2004). Esearch wanted to understand if the
SAP best practice metrics were perceived as being likdbad to the outcomes measured in the
IS-Impact core constructs. The SAP best practice rsatsed were solutions/IT portfolio
management, strategy and business alignment, value mastgdonsiness improvement;
business continuity and total cost of ownership andyld3tigovernance. The I1S-Impact
constructs that were to be used for the card sorting ergemizational impact and system

quality. In order for the results to be consistent lagnek a high level of validity and rigor, the
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procedure to conduct the card-sorting exercise was exdoliteding steps by Nurmuliani et al
(2004).

The researcher coordinated the card sorting activity, wdonsisted gathering a group of ten
SAP experts from the SAP support team. The organizegmemmended the activity to be
conducted by participants who have a vast knowledge of ®Pthe general years of
experience of the team exceeding ten years. The panisi are listed below:

11.SAP Functional Consultant — Finance

12.SAP Functional Consultant — HR

13.SAP Functional Consultant — Payroll

14. SAP Functional Consultant — Logistics

15. SAP Functional Consultant — SRM

16. SAP Functional Consultant — Developer/ABAP
17.SAP Functional Consultant — Security

18.SAP Functional Consultant — Basis

19. SAP Functional Consultant — Basis

20.SAP Application Support Manager

. The card sorting procedure followed the below five steps

1. Atthe start of the exercise, a brief explanatibthe sorting exercise and verbal
instructions were given to participants. But also thenrparpose of the card-sorting
activity and how it related to the previous study conducted.

2. The participants were given the cards, which were thepastice items and the
“outcomes”, system quality and organizational impact. Jdmicipants were given time
to read through all the cards to familiarise themselvudstive content of the cards.

3. The participants were instructed to sort the cards @dwo groups, but also a group
‘not applicable’. The cards were placed on the table eash@ed into groups.

4. After the sorting was completed, the participants chasieria and categories were then
recorded in a excel spreadsheet.

5. At the end of the sorting exercise, the participantsigeal feedback and provided
further clarification of the classifications chosghich was recorded and then
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Once the data had been collected and recorded withincehspread-sheet, the data from the
study was analysed in terms of the number of timesdipeavas associated with an outcome

by the participants. The full results of the card soréirgrcise can be viewed undgrpendix X.

4.5.2 Results

4.5.2.1 Solutions/IT Portfolio Management Processes

Solutions/IT Portfolio Management refers to the applbicadf systematic management to large
classes of items managed by enterprise information temimaobpabilities (SAP, 2013). The
results are as followed, eight out of twelve itenmsrfithe SAP benchmarking were identified to
be linked or have a correlation to system quality froenl8 Impact model. The below results in
table 17present what participants in the card sorting relatedé&mchmarking best practices to
the IS Impact model.

There were notably four items that were unable to hatiitkdd as either system quality or
organizational impact through the card sorting exercisesd items had a component of
strategy, infrastructure, incentives for adoption andf@i®o management. While eight items
were clearly distinguished between the two IS Impansttact. The common construct that
related best to the Solutions/IT Portfolio Managemeist bractice benchmarking measure was

system quality.

Note: The results in the below table indicate the numbeeggondents selecting this outcome

or theme.

Table 17: Solutions/IT Portfolio Management

# Construct Result

1 The company has a consolidated single solution/ platform lapelsca Unclear
The company has a strategy in place for a single solyiatibrm landscape

2 o Unclear
consolidation

3 The company has a strategy for the application of supportrdracheement S0-9
packs
The strategy for the application of support and enhancemekd [gagnforced SQ-8

The company has a no - modification strategy SQ-8 84



6 The company enforces the no - modification strategy SQ-8
The business units have incentives aligned with the adoptiostahdard,

7 ] Unclear
common solution

The company has a master data strategy to drive commaiitides and

8 SQ-8
standards Q

9 Master data strategy is already implemented or isdrptocess of 508
implementing

10 The company always evaluates licensed SAP solution fetimgebusiness sQ.7
requirements before looking at niche products

1 The company has a strategy to maximize the value of atiegrfor the SAP sQ.7
solutions

The company evaluates vendor viability and business strasqogriof the IT
12 . Unclear
portfolio management

The benchmarking data scaled how the case organizatigracednto industry peers. The

scaling of company coverage is scaled from 1 to 5, withrigh® coverage and 5 being full
coverage. Company importance is scaled from 1 to 5, withngy @t important, and 5 being
highly important. The data outlined the case organizgtiesented excessive applications across
the IT landscape with a company coverage of 1 and compauoytamce being 2. There was
limited strategy in place for the use of a single sofuwith company coverage and importance
at 2. Vendor applications are heavily customised witiidd no-modification strategy; this had

a company coverage and importance of 1. The organizatiba aited strategy in place to
maximise the value of integration for the vendor or lgddcsolutions, with a company

coverage and importance of 1.

The case organization had a high number of criticatfetes from SAP to other applications to
support the above data. The benchmarking data found apphsater billion dollars in revenue
for the case organization to be 97.6, which was listdzelasv average. The peer group average
was listed at 18.1 and the top 25% organizations run atia g&d#.6. There appears to be a
presence of duplication of applications within the orgampavith a limited formulised single
solution strategy.
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4.5.2.2 Strategy and Business Alignment

Strategy and Business Alignment refers to the dynamie &t which a business organization is
able to use information technology (IT) effectively tiiage business objectives, generally
improved financial performance or marketplace competiggs (SAP, 2013).

Eight of the ten items were identified as being likelyead to organizational impact. The two
items that were unable to be distinguished as leadiegter system quality or organizational
management were items that related to IT business plaanth§l' responsibility. Note that this
does not mean these practices do not contribute to thesmmes. They may well contribute to
varying degrees to both outcomes. It simply means tleargser was unable to establish a basis

on which to compare the measures.

Table 18: Strategy and Business Alignment

# Construct Result

1 The company is using IT to enable strategic and competitivantages OlI-10
The company has established common, simple and streamlired IBusiness
process standards across the organization OlI-8

3 The company has defined IT roles and responsibilitiestwdnie consistently oL.9
applied across the organization
The company undergoes a formal budgeting and planning process teeappro

4 initiatives and drive business value o0
The company undergoes a formal annual portfolio rationalizatmeeps to

> reduce operating expense k9
The company has a strategic IT roadmap or rolling 3-5plearbased on

° business and IT strategy oF9
Regular IT and business planning meetings are conductedh yaitfit planning

! methodology in place Unclear
IT is included in the prioritization process early ortlsat an appropriate roadma

8 Ol-8
can be developed

9 IT facilitates a high degree of integration with the conyfmecosystem Ol-7

10 Business has embraced IT as their responsibility Unclear

4.5.2.3 Value Management
Value management refers to the proven approach to deliker traough three stages, which is

the discovery phase which encompasses benchmark perf@;nstardy initiatives with defined8 5



success metrics communicated through a robust businessntheasure that executives are
accountable for outcomes. Secondly, realisation phasshwencompasses drive project
prioritisation based on value throughout the implementatiesign processes for value and
build management visibility into the project design. Lagtig final stage is the optimisation
phase which includes institutionalize VM capabilities astbe portfolio, foster performance
based thinking; making success visible and to enable manageisibiity and discipline (SAP,
2013). There were six best practice constructs relatinglt® management, the card sorting
exercise showed, unsurprisingly, that five constructe\perceived as leading towards the
organizational impact theme from IS Impact, rather tharsystem quality theme.

Table 19: Value Management

# Construct Result
IT business case incorporates financial outcomes intartheal operating plan/

1 budget OI-10
IT operating metrics for initiatives are linked to finaalaneasures, including incenti

g plans .
IT implementation program includes regular business cagav®as a part of

3 governance Oi-10

4 IT tracks value realized from SAP implementations OlI-8

IT continue to optimize the value from the SAP solutions regular basis after bein
5 . Unclear
fully operational

5 The business understands the full lifecycle costs and kepéfiur existing and oL9
planned SAP solution/s

4.5.2.4 Business Improvement

Business improvement refers to the systematic approaassist an organization optimise its
underlying processes to achieve more efficient result®(2813).

The Business improvement construct received mixed resposeparticipants with two out of
the three items being related to the system quality maoisind the third being aligned more

closely to organizational impact.

Table 20: Business Improvement

# Construct Result
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A standardized end-to-end test management processfexibtgh new

1 developments as well as for maintenance of the productivecsyliricluding the SQ-7
corresponding approval procedures
Business critical processes are technically analyseoesdt, including

2 interfaces, with focus on performance, technicalemness, transactional SQ-10
correctness, and data consistency
Business key performance indicators are defined to me#seisuccess of the

business process execution and to detect deviations of thedsugineess flow

4.5.2.5 Business Continuity and Total Cost of Ownership

Business continuity firstly refers to the efforts tanmmize business downtime of SAP systems.
The business will require reliability of the SAP enviramnand its data. To safeguard the
continuation of the organization, even when a singliese unexpected event happens and key
processes and resources become inaccessible. The origamesds a visible business
continuity plan that extends to all organizationalswia critical functions (SAP, 2013). Total
cost of ownership refers to the total of direct capite¢stment in hardware and software
including indirect costs of installation, training, repagswntime, technical support, upgrades
and enhancements (SAP, 2013).

Unsurprisingly, all five processes from the SAP benchmgrkist practices, were aligned to
the IS Impact theme of system quality.

Table 21: Business Continuity and Total Cost of Ownership

# Construct Result
There is a defined process to conduct end-to-end root aaalesis across the SQ-10
1 software components using the "SAP Solution Manager Diaggaost
functionality

Automated procedures for monitoring the infrastructure (inogdnardware,  SQ-10

: network, systems, operating system) are in place
3 Automated monitoring and error handling procedures foriamssitical SQ-10
business processes and interfaces are in place
There are defined procedures to ensure data integraga8AP and non-SAP  SQ-9
4 components
A defined strategy exists to control database growthedisas an archiving SQ-10
> concept

88



4.5.2.6 IT Governance

IT governance refers to executive management’s abilidrrect, evaluate and measure the use
of an enterprise IT resource in support of the achievenfahe organizations strategic
ambition. Leadership, organizational structure and processesed to leverage IT resources to
produce the information required and drive the alignmentetglof value, management of risk
optimised use of resources, sustainability and the mareagerhiperformance (SAP, 2013).
From the six main benchmarking best practice procesBgmvernance revealed to be difficult
to relate clearly too any specific outcome. This maydmabse governance is aimed at
managing the relationship between the technical managerhdme system and its business
outcomes, and therefore governance processes wilit@le lead to multiple benefits in more
than one area. Only two of the processes could bedétatae organizational impact IS Impact

construct.

Table 22: IT Governance

# Construct Result
1 Company's IT decisions are strategically aligned with thenbesineeds o110

) Company's 3-5 year future growth trend is kept in mind for deciding o110
investment level and setting priority
The Company's IT performance management is linked withubimess

3 Unclear
outcomes
The Company’s IT Architecture is an integral part of tomagement's

4 _ _ Unclear
business planning
Company has a strategy to upgrade IT Infrastructure incamental

5 Unclear
manner

4.5.3 Discussion

It was relatively difficult to establish equivalencevweén the various processes included in the
SAP benchmarking, and the user perceptions captured in-thgkgt survey. This proved
impossible at a detailed level (comparing specific prasessth specific items evaluated in the
survey). At a higher level, the majority of processesaenseen as contributing clearly towards
either system quality or organizational impacts. Tagpsrts our research framework that

separates technical (system) management processes aresb|fgalue) management processes.
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System management may be necessary but not sufficieréate organizational value and
impact.

Items that closely linked IT governance and organizatiomgact were; the company’s IT

decisions are strategically aligned with the businessi® and the company’s 3-5 year future
growth trend is kept in mind for deciding investment level attirg) priority. This relates well
with the definition of organization as ‘the impactglod IS at the organizational level; namely

improved organizational results and capabilities (Gabdd, &008).

Value managementprocesses that were perceived as leadimgganizational impact were;
IT business case incorporates financial outcomes intartheal operating plan. IT operating
metrics for initiatives are linked to financial measyreacluding incentive plans. IT
implementation program includes regular business casewewas a part of governance. IT
tracks value realised from SAP implementations. La#tly business understands the full
lifecycle costs and benefits of our existing and plann& Solutions. However the metric, IT
continue to optimise the value from the SAP solutinragegular basis after being fully
operational was undecided between participants during tlesogting exercise.

The SAP benchmark best practice item of business impmravewas linked to both
organizational impact and system quality. The items whieteywerceived to be closely related
to system quality were; a standardised end to end testgearent process exists for both new
developments as well as for maintenance of the pradustilution, including the corresponding
approval procedures. And business critical processesdu@dally analysed end to end,
including interfaces, with focus on performance, technigalectness, transactional correctness,
and data consistency. The following metric, business kdgnpeance indicators are defined to
measure the success of the business process executimnd@tect deviations of the business
process flow, was perceived to be more correlated wiletdS Impact organizational impact

construct.

IT strategy and business alignment was perceived as ledaigd to organizational impact.
Participants as relating well to the organizationgdast construct identified the following
metrics. These items were; the company is using IT tblesérategic and competitive
advantages, the company has established common, simplgeandismed IT and business
process standards across the organization; the compadgfires] IT roles and responsibilities



which are consistently applied across the organizatiengdmpany undergoes a formal
budgeting and planning process to approve initiatives and drive bsisiakie; the company
undergoes a formal annual portfolio rationalization prot@ssduce operating expense; the
company has a strategic IT roadmap or rolling 3-5 yearl@aad on business and IT strategy;
IT is included in the prioritization process early onlsat tan appropriate roadmap can be
developed; IT facilitates a high degree of integratiain Wie company's ecosystem.

However, the following metrics were unclear from thecpptions of the participants. These
items were; regular IT and business planning meetings ackicted, with a joint planning
methodology in place; business has embraced IT agéspionsibility.

However, three SAPS benchmarking best practice metdos unable to be defined by either
organizational impact or system quality. These item&wée company’s IT performance
management is linked with the business outcomes. Thpamoyis IT architecture is an integral
part of top managements business planning and lastly, corhpargystrategy to upgrade IT

infrastructure in an incremental manner.

Business continuity following metrics was heavily peredito be related to system quality.
These items were; there is a defined process to condixtd-end root cause analysis across the
software components using the "SAP Solution Manageriosties” functionality; automated
procedures for monitoring the infrastructure (includingdheare, network, systems, operating
system) are in place; automated monitoring and erratlingnprocedures for mission critical
business processes and interfaces are in place; tieedefaned procedures to ensure data
integrity across SAP and non-SAP components; a definaiggy exists to control database

growth as well as an archiving concept.

Lastly, solutions/IT portfolio management was perceieelde related to system quality. These
items were; the company has a strategy for the applircatisupport and enhancement packs;
the strategy for the application of support and enhandepaeks is enforced; The company has
a no - modification strategy; the company has a malstie strategy to drive common definitions
and standards; master data strategy is already impledhenis in the process of implementing;
the company always evaluates licensed SAP solution fetimgebusiness requirements before
looking at niche products; the company has a strategy tawirexthe value of integration for

the SAP solutions.
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However, the following items were unclear through téws sorting exercise; the company has a
consolidated single solution/ platform landscapegctmapany has a strategy in place for a single
solution/ platform landscape consolidation; the businegs have incentives aligned with the
adoption of a standard, common solution; the company dealuandor viability and business
strategy as part of the IT portfolio management.

Comparing results from the benchmarking exercise and theysjthere are two broad
observations that can be made based on the card sé&itstg how relativelydifficult it is to
establish any basis for comparison between measwewéne not designed to complement one
another — even when they are for the same systéime isame organization. At an item-by-item
level the formative items that purported to measurgesysjuality, from the 1S-Impact and 1ISO
9126 models, couldot be directly related to any processes for technicaésysnanagement or
value management included in the benchmarking. This afferdsa explanations — either that
the relationships are complicated, and one process mdydeseveral outcomes, or one outcome
may be the result of several processes, or that trergaps in either or both sets of measures.
However, this has a number of important implicatiohhe IS-Impact or ISO survey identified
areas of weakness, it might be difficult to know Wwhzocesses to use in order to correct the
problem.

Second, the organization’s performance on a range ofhsystd value management processes
appears to be a relatively poor predictor of user peracepéiad satisfaction. Very broadly, user
perceptions on most system quality, organizational impact |SO dimensions, with the
exception of those relating to system usability, weexage or slightly above average, while the
organization’s performance on most bench-marked processepoor. It seems that (relatively)
satisfied users are not necessarily a good indicatbtht@aystem is being well managed, nor
will poor management processes necessarily result inspogad dissatisfaction.

4.5 Actual Outcomes versus Perceived Outcomes

The results from this section outline the actual oue®rersus perceived outcomes, which is
derived from the benchmarking summative measures vdreuS impact data.

Figure 20: Actual Business Satisfaction
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Business Satisfaction Rating

B

Top 25% Anerage Baot 25% Company Value

Key observations outlined that business satisfacfigareé 20)within the case organization was
listed highly in the SAP benchmarking data. The peer groua@edor business satisfaction
was 6.4, furthermore the top 24 per cent ranked with 80;dke organization in this instance
was listed at 7.0. The business satisfaction can beyhightiated by the responses from the IS
Impact data. The system quality metric ‘SAP is eadgdm’ had a median Likert score of 2.8,
where ‘SAP is easy to learn’ had a score of 2.7 that stjggarticipants believe SAP is easy
to learn and also to use. Getting information out afrimiation was also agreed with a median
score of 3.1.

The IS Impact qualitative results also validated thainess satisfaction of SAP, from multiple
participants who have diversified roles within the orgatmin. An HR business advisor stated “|
think it is a user friendly system, easy to navigate aflidais results reasonably fast”. A
Corporate card specialist outlines “It's a 'beauty Witins' tool. | find it really easy to use and
very helpful. It's got everything you need but it's jusit@ba pain when it is down”. A senior
account manager comments ‘Think it is very powerful ahdgtive - | like that it actually

works!”. A graduate account states “It's very usefulteeasy to use and understand”.

Figure 21: Unplanned Downtime
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Actual Unplanned Downtime (solution; in hours; last quarter)

1

0.6

0.3

Top 25% Average Bot 25% Company Yalue

Further key findings relating to actual outcomes versus pecteutcomes demonstrated the
stability of SAP within the case organization. Actugblamned downtime as outlined bgure

21 indicates the peer group average for this summativaaweds 0.6, which accounts for 60
minutes of planned downtime; the top 25 per cent had 0.0 minfitowntime. The case
organization was in-between the peer group average prigbtper cent group with only 0.3 (30
minutes) of unplanned downtime. This actual outcome bflgfecan be validated by the
perceived outcomes from the IS Impact data. The measotersed for the availability of SAP
from the IS Impact model asked the followiiigne SAP system is available 100% of the time’.
The perceived median response for the reliability waswhigh outlines users agree that SAP is
reliable and available 100 per cent of the time. To furthédate the actual outcome of
unplanned downtime is the perceived qualitative responsesséhior manager notes, “It's
adequate. The look and feel and user experience isn't seatbt very intuitive compared to
some other HR systems. But it's reliable and useabledth&n senior manager states “[SAP]
Good product and it's always there, I've had not relighdgues when using SAP which is a
testament to stability of the product”. Following this aigesystems specialists “I love it! |
think SAP when used correctly can reduce, and streamlimeelsssand ensure an enterprise is
fully automated and full connected in all areas of itsking data, it's a product that never goes

down”.

Figure 22: Changes per 100 Active Users
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Changes per 100 Active Users (last quarter)

102.3

6.1 7.2

Top 25% Average Bot 25% Company Value

Lastly, changes to the SAP system from developmahstaging (test) into the production
environment is reflected imgure 22 The summative results outline that changes per 10Gactiv
users, the case organization exhibits 7.2, which is weallAb&ie average and near the top 25 per
cent of the per group. The peer group average is 52 anarb@f@er cent resulted 102.3
changes per 100 active users. The above result outliaethéhSAP system can manage the
correct amount of changes to its users. This can b#atedl by the responses from the IS Impact
data. The metric ‘SAP can be easily modified, corgoteimproved.’ Provided a median score
of 2.7, suggests that the participants agree that thersgsie be easily modified by changes into
SAP. It also suggests that the system can be easdifietb

4.6 SAP Benchmarking (2012) and Hackett Benchmarking (2009)

The Hackett benchmarking was conducted in 2009 that was ezdpliyythe case organization
to determine how the organization peered against competherbtackett group carried out this
benchmarking programme. Although the metrics were noladlaifrom the case organizations
the results were provided. The results of the Hacketthhaarking provided similarities to assist
with explaining the previous results. The high level caass outlined by Hackett were high
cost per end user, high complexity, lack of business aligharel mixed degree of governance.
The key findings are outlined belowtable 23

Table 23: Hackett Group Benchmarking Results (2009).

»  Overall cost per end user is 77% to 14higher than Worl-Clas:

* Very high investment in technology

* High process costs than Peers and World-Class inadéps groups except End User Support and 95




Enterprise Architecture Planning driven by high outsowrcists

» High infrastructure volumesupporte
» High number of applications reported
» Application functionality is fragmented and there is ehhdggree of customization

* Lower levels of transaction automation and self-sergapabilities provided

* 9% of stakeholder respondents view IT V/alued Business Partr

* Low stakeholder scores on innovation, business commiorisapartnerships and customer
orientation and organizational alignment

* Lower levels of standards definition and adherencegplieation developme
» Low utilization of SLA'’s for internal clients, but pretgood for vendors and supplies

* Most projects go through a PMO gate process, but theyjoétite process is questionable and
there are lower levels of project delivery successfplication projects

+ CTOis not on the executive committee and only con0% of IT spend.

The SAP benchmarking presented similarities with the Haskevey. The following
similarities are outlined as; the organizational algmeeienced high cost per end user in
comparison to other organizations benchmarked. The organiexfi@nienced a large IT spend
as a percentage of revenue, experienced low revenue plryeet high complexity within their
IT landscape with a high percentage of applications peévrbith revenue, high infrastructure
volumes supported; high number of master data files na@atahigh total of interfaces per
billion in revenue; large IT infrastructure internall time equivalent cost; 50% of IT projects
generate positive return on investment; business saiisfgeerceived high; low perception of
business unit collaboration; no presence of Centre&xoéllence and lastly, lack of alignment

between business and IT.

The above results indicate the organization has netdeo solutions to rectify the above
problems since 2009, with the 2012 SAP benchmarking data providliagiors that the
organization has yet to apply a sound strategy. The redsdtsndicate the problems with

guality are at an organizational level rather thamadrad user level. 96



Chapter 5. DISCUSSION

This chapter will discuss the overview of the findingsprporating the multiple methods used
but also aligning the findings with the Garvin (1984) qualitydeidhat was used as a
fundamental model for this research. The researchalbasdopted Gable et al.’s (2008) IS
Impact model in our study, more specifically the qualitgstaucts, system quality and
organizational impact. The model suggests that there aatritiutes that determine the success
of the system quality of SAP and also eight attribtites contribute to the organizational impact
of SAP. Adopting several other measurement method#tiatie the practitioners standard of
the 1ISO9126 interviews, archival analysis and benchmarkindgpefsrthis. Following this
research outlines the outcomes from the comparisemgeln the multiple methods. Lastly, the
research will discuss the conceptual model that outtime&ey components to measuring the

success of SAP through multiple perspectives.

5.1 Discussion

An overview of findings via the multiple methods is outtir@elow intable 24 The IS Impact
method demonstrated some key findings towards this isdawas firstly suitable for use
when organizations are trying to gather an overall vieth@fvalue of the IS and management

of the IS and suited for a mature implementation basgtie@ metrics used.

Table 24: Overview of Findings

Method Key Insights Suitable For Comments
IS-Impact End user perspectives
were content that SAP
was reliable, stable,
usable and cost Overall Value/TCO
effective. Management

Rank and file
respondents don’t have
this information

Tend to be
homogenized/incorpor
ated into org
processes/no strongly
held positive or
negative views

The satisfaction levels | Mature

from end users may notlmplementations
necessarily provide a
successful operational
outcome.
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ISO 9126
Users perceived
functionality,
reliability, user ability,

Objective data such as
downtime statistics,
SAP customised

Measuring system
quality from a end
user perspective.

efficiency, changes were not
maintainability and Mature available to
portability constructs | . , respondents. No high
. implementation . X
satisfactory. level detail of this.
Interviews Although users
expressed they were
happy with the current
quality of SAP. There
Ownership issues, Process, Satisfactionwas a common theme
governance and lack of of the IS, which resonated
communication Governance issues.| through the interviews
between business and | Underlying end user| The issues were
IT goals. issues largely associated with
the ownership,
traceability and
strategic direction of
SAP.
Archival No identifiable
Analysis documents to manage

Archival analysis
supported the lack of
management
surrounding SAP.

the TCO of the system| Current state of IS,
or reduced the cost per operational metrics,
user or any other strategy.

overall value
management metric
Benchmarking | High cost per end user
High complexity within
IT landscape. Large IT
infrastructure. High
number of master data
files

Value
Management/TCO | Key insights included
system quality and
Best run, process | organizational impacts
health check

Findings suggest that the I1S-Impact model, in particulasyseem quality largely measures
product quality, or perceptions of by end users. The metréd fosm the 1S Impact model
incorporated system quality and organizational impact construct

The overarching themes established from the IS-Impaciksesitlined end user perspectives
relating to system quality, believed SAP was very usabddle, met user requirements,
included the necessary features and functions, useraicéecbuld be easily adapted to ones
personal approach, responded quickly, required only a mmimumber of fields and screens to

achieve a task, fully integrated and consistent and aasitifiable or improved.
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From an organizational impact construct perspective usaes generally in support that SAP
was cost effective, reduced staff costs, reduction inatipeal costs, leading to overall
productivity improvements, improved outcomes or outputseased capacity to manage a
growing volume of activity and lastly resulted in businessesses.

While these perspectives were satisfactory, it stiliggles to capture the reality of how SAP is
performing within the organization as most participants werckusers of the system and did not
have a substantial weighting on the higher levelrmédion of the performance of SAP from an

operational level, which was more available throughSAP benchmarking.

The 1SO 9126 model informed what the current state of S&$frem a system quality
perspective. This method measured the system quality ¢dtewever is a practitioners
standard. As with the 1S-Impact model, the system quadibgtruct was generally positively
received by participants. Users were satisfied witHuhetionality. This is where the
application was suitable, accurate, complied and had sepuovisioning in place. The
reliability of SAP was highly agreed by participants, thesva result of the maturity, fault
tolerance and SAP’s ability to recover from any unplard@antime.

User ability scored highly, with the characteristicaindlerstandability, learnability, operability
all being highly ranked items.

Efficiency such as resource utilization and system mesptime were satisfactory.
Maintainability and the portability also were satisfagtby the end users, with users perceiving
that the application was changeable yet could adapéetolthisiness processes.

The Interview method conducted outline the current sifdtiee 1S within the organization. This
method was highly informative when it comes to understgnorocesses, satisfaction levels,
governance issues or underlying end user issues, but also damtmey insights at a executive

or managerial level. The key findings found that the orgeioiz had several issues pertaining to
ownership, governance and partnership between the IT di\asid business.

The Head of Finance further outlines the issues surrogrmlisiness ownership of SARBO |

think the General Manager is or was officially, I'm not sure ghhpass to the Group

Controller, the business ownership has been a little bit ad hoc ové&asheouple of years
because we aren't making any changes to it. There isn’t a clearidirecbund it because

we've been focused on the upgradgiis outlines the inconsistency with the communication

and ownership surrounding SAP. 99



The interview determined key themes in which ownigxsprocess governance and the direction
of SAP was misaligned. This was largely due tolélo& of communication between IT goals

and business goals as illustrated by the Head ofdtiuResources explains issues surrounding
communication when driving initiatives:-veryone’s striving for different goals, so it emy

hard to get that balance, it’s just because tharnmss is so fragmented. It also largely due to the
miscommunication between the business goals frortewel and the higher IT goals set out by

the executive board”.

Figure 23: Interview Key Findings

Ownership

Executive Ownership
1
Steering Committee ¥
1
l Key Stakeholders
—

Hosreus Bosress Hovreas Busiress
Ut Ut Ut st

 Gather and Facilitate Key Business Leaders
= Conduct Monthly Steering Committee
» Strategic Enterprise Architecture

Partnership

T&SS Business

LMt > D=

» Align business needs with T&SS ability - Synergy
» Business Leaders working with Enterprise Architect
» Overall vision of ‘where’ and ‘what' SAP can deliver
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Figure 23outlines the importance of having key ownership and partipensbdels in place. It is
critical for the organization to ensure key stakeholdersraolved through the decision process,
which will solidify the ownership model. The fundamérstizps are to ensure the organization
gathers and facilitates key business leaders; this inchatdscore module owner. Conduct
monthly steering committee’s and lastly, have a strategfierprise architecture surrounding
SAP.

The archival analysis outlined that there were no idabté documents to manage the total cost
of ownership of SAP or reduce the cost per user or any otleeall value management metric.
This is supported by the SAP value management best pra@ice nesults also. This isn’'t
overly surprising, based on the other objective measurdsyeep they are consistent and
demonstrate results that the organization had poor T@@laa less than satisfactory portfolio
management of SAP, which has seen a lack of investnrmmat tieir SAP package upgrade in
2010, which was forced purely by the vendor not being able to dugpolder version.
Furthermore, this demonstrates that the organizatids $edake a rather reactive approach
rather than having a sound SAP strategic roadmap in pifit@ proactive mind-set. Luftman &
McLean (2010) outline key enablers and inhibitors of IT. ifildbitors exhibit the conditions
revealed through the results of the surveys and arche&}sas.

The benchmarking method was used for measuring total cogtrarship and best-run
processes. Both benchmarks demonstrate considerable findiatysy to the current state of

SAP within the case organization. In comparison to thieniSact and 1ISO 9126 surveys
conducted, the SAP benchmarking provided more substantial aatiedjfindings of the

current state of SAP. It outlined key process-basedngslisuch as the management and service
quality of SAP.

From a system quality perspective, the benchmarkinghedtlihe case organization exhibited
high complexity within their IT landscape with a high merage of applications per billion in
revenue. Secondly, there is a high number of mastarfitleg maintained. There are high
infrastructure volumes supported, and also a high totateffaces per billion in revenue from
SAP to other legacy systems. There is also ovetafilalevel of applications presently
employed within the organization, which leads to a higgt per end user in comparison to other

organizations.
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However in light of this, downtime of SAP was in-beem the peer group average and top 25
per cent group with only 0.3 (30 minutes) of unplanned downfiinis.actual outcome of
stability can be validated by the perceived outcomes freniSHmpact and 1ISO 9126 data.

The results presented from the SAP best practicessmérenetrics; solution/IT portfolio
management; strategy and business alignment; value managbosness improvement;
business continuity and TCO and IT governance. Thesecsall displayed a consistent
message in their measurement power. The common thhemehese best practice metrics
outlined that the case organization had many deficiendespite the users being satisfied by the
use and stability of the system. Several sources ofvwdtim the SAP best practice metrics
illustrated the organization had excessive applicatioresadthe IT landscape, there appeared to
be limited strategy in place to maximise the value t#gration for SAP or legacy IT solutions,
this can be further validated by the high number of afifiterfaces from SAP to other IT
applications, these exhibiting organizational impacts fieernuse of SAP.

Figure 24displays the overview of the SAP benchmarking findingd,raw it relates to the
core organizational impact issues that were establishiegline 23.

Figure 24: Overview of SAP Benchmarking
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The most influential findings from the SAP benchmarkinghhght the follow areas:
* Low operational expenditure spend on SAP, this is higlddjbelow irfigure 25 The
below figure outlines that in comparison to total IT spatiabss all applications, SAP’s

investment is considerably low.

Figure 25: SAP Spend vs. IT Spend

IT Spend (% of Revenue) vs.
SAP Spend (% of IT Spend)

27

Bofttom 25% Average Top 25%
=14% =4T%

* High utilisation, heavy usage by the business

» Lack of IT strategy and more importantly lack of aligntiegtween business strategy
and IT strategy
» Lack of governance around SAP

» Lack of business collaboration for what is an entegpnigle system.

Overall the benchmarking acknowledges several recommiendab resolve the deficiencies
through the use of SAP. The first recommendation isréasiline and automate operational
processes. In order to achieve this, the organization nestizndardize IT technical
operations and invest in automated change and release mMmamagerogrammes.

Secondly, the organization needs to drive scalable aectigtf programs. To achieve this,
the organization must drive joint leadership between IThaisthess. They must measure
solution re-use and standardization and lastly, fosegdroject portfolio management
processes.

Thirdly, the organization must organise for scale and égerThe organization must
consolidate IT services and sourcing using centre of ercelldRationalize and integrate IT
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suppliers to support future strategy. Deploy technologieadeet leverage and establish an
integrated operational platform. Lastly, the organizatimist adopt a unified (development
and application) platform. Following on from organising $oale and leverage, the
organization must partner with the business. This inclatigsing IT performance metrics to
business impact metrics. Adopt value management disci@msapabilities; and drive
joint multi-year planning and prioritisation.

Lastly, the final recommendation is to drive enterpoipgmisation. This will include
standardising data at an enterprise level, standardisioggses and applications. Lastly,
drive IT investments to support enterprise scale. Taksegion for these recommendations
will ensure there is a rigorous governance and ownershgelmo place, alignment between
business and IT and lastly, allow for IT consolidatiath®AP being one of the core
applications for growth.

The overarching issue of the quality and efficacy of messused in IS research was the
motivating factor for this research. The key Garvin (1@8densions of quality were
influential and employed for this research. The ussetbapproach defines quality in terms
of the subjective perceptions of individual users. Thicdity of this approach is that each
individual may value particular quality characteristidéedently. This approach relies on the
ability to obtain and aggregate a wide spectrum of individteferences into a meaningful
overall definition of quality at a market level. Thiskaa survey-style research particularly
useful for this approach.

With the use of multiple methods for this research,rédsearch was able to apply several
survey methods. The methods deployed here for the used-baalities included the 1S-
Impact and ISO 9126 survey data. In order to have substarsidls, descriptive statistics
between the IS Impact/ISO 9126 survey results and bencigaHfallowing this, an
ANOVA analysis via one-way between groups was condudtedised by the use of the K-
Means cluster analysis to determine if there were twoare distinctive groups amongst the
user-based result§able 25provides a brief overview of the comparative findinbise
comparison method was used to determine whether theranyasjuivalence in results
between two methods.

Table 25: Comparative Findings
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Comparison Result Reasoning
User-Based Value-Based | Little End users may not be a very good
Equivalence | measurement. Satisfaction of the IS
(Surveys) (Summative does not necessarily equate to value.
measures from In fact, maximum value may require
survey and some sacrifices in user satisfaction.
bench- Also different stakeholders have
marking) different perspectives.
System Product-Based| Largely The organization appears to carry out
Management — Equivalent technical system management using
Process Based mature and rigorous processes. As a
result, the technical characteristics of
(Benchmarking the system, as measured by the survey
interviews) (1ISO based on ISO standards, were perceived
standards) as being average or above average
Value Value—Based | Equivalent Lack of attention to value management
Management — processes appears to have resulted in
Process Based| Summative relatively poor performance in
measures managing the overall value of the
bench-marking system.
(Benchmarking
interviews) Summative This was NOT diagnosed effectively hy
measures from the survey, which showed respondents
the survey as being mostly happy with the impact
of the system. This could be a result of
the different organizational levels
involved in the benchmarking (mostly
more senior staff) and the survey (a
mixture of levels).
Process Outcome Equivalent Process that the organigati@na lot

of attention to which resulted in good
outcomes.

Findings suggest that the IS-Impact model, in particulatsyeem quality” construct

largely measures perceptions of “product quality” thathis,degree to which the system

contains of exhibits various properties of characteristibe research found both models to

be equivalent in focus and explanatory power. A paper lmséus previous study found the

“system quality” construct in both models to be simitaits explanatory power for the

organization (Ali et al., 2012). This suggests that usereweat SAP to be easy to use, learn

and was easily accessible within the organization andh&henly the IS-Impact was used or

just the 1SO 9126 metrics, the results would be similar. .

This was consistent throughout the descriptive staistinere were limited differences

between the measurement methods, with no signifiagHatehces. If there were to be any
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difference in perceptions of the system quality, boghlgImpact and 1ISO 9126 models did
not capture this. The research found that there dide®n to be any significant differences
in user perceptions of the quality of the SAP systemdoaseany of the demographics
captured. This result suggested that it made little differémevhat SAP module is used,
what daily tasks are done through SAP, how many yearsierperwith SAP, how many
organizational levels are between the user and the @H@Iso whether SAP is used from a
reporting or data entry perspective. It suggests perceptid@a&m®ivere consistent and
homogeneous throughout the organization, where participeatgenerally satisfied with
SAP. .

This is further validated by the ANOVA and K-Means resuitisere no further significant
differences were presented from both measurement mddedseasoning for the
consistency could be explained by the current staté&Bf\W@ithin the case organization. SAP
was implemented in 1996, almost 20 years, thus SAP isenyamature state that indicates
the system is stable as opposed to an organizatiohabdtad an implementation of only
three years with some instability.

Another interesting finding is that users of the sysaeengenerally moderately satisfied with
SAP despite the fact that the benchmarking exercise stggthat organizational management
of SAP falls short of best practice in many areass Thuld be explained by the fact that the
benefits from “best practice” SAP management occgelgrat an organizational or
management level and may not benefit “rank and file”sus@hese users are therefore fairly
satisfied despite (for example) high numbers of inte$ahigh cost of ownership, and so on.
It could also be explained by the fact that users may Ivaited experience in “best

practice” organizations and therefore may not haveia sasis for comparison when

evaluating the system.

The process-based or manufacturing approach can be siseuinas “conformance to
specifications” (Garvin, 1984). This is a ‘supply-side’ defontthat does not concern itself
with defining what desirable quality features are, but eftburing that once defined the
products or services that are produced reliably demonstrete tharacteristics.

The methods employed here to gather sufficient validddééa was the SAP benchmarking,
archival analysis and card sorting between the IS-Ingatructs, system quality and
organizational impact with the SAP best practices.
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The high number of applications could be a result obtiganizations lack of defined
business processes, such as the lack of having a SAPe€ehtExcellence’, which isn't
surprising that this consistency of undefined processesealds to poor end-to-end root
cause analysis across applications.

The overarching issues identified from the multiple scucfalata related to the SAP
strategy and business alignment being unsatisfactory. Tthigles the organization having
limited goals in place for portfolio rationalisaticalignment between IT performance
management and IT architecture. This undocumented stiasgesulted in the organization
only generating 50 per cent return on investment on IT g the lack of detailed
business cases and financial ROl analysis are not eteddior all major implementations

5.2 Conceptual Model

This final section will discuss the conceptual modelinetl infigure 26 the model was
presented earlier in the literature revigigure 11).However, the model has been extended
to incorporate the ‘IS Business Management Perspectwvestiact. Firstly the research will
outline what each construct is measuring, and then fallpwhis the research will discuss the
relationships between the constructs.

Figure 26: Conceptual Model
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{ IS Business Management \

perspective

Management and
Governance Quality

(missing)

Service Quality (Delone
and McLean)
Service Quality (Gable et

\ ) /
/ IS Technical management \ I

Process-based

perspective Organizational-level perspective

Process-based

(system

managemen!  system Quality [Delone
processes) and McLean)
System Quality (Gable et
al.)

Organizational Impact
Value-based (Delone and McLean)
Organizational Impact

[Gable etal.)

Product-based

User perspective
Satisfaction,
Individual Impact
[Delone and
User-based Mclean)
Individual Impact
Gable etal.)

The model suggests the first construct as the ‘IS Tedvimaagement Perspective’. This
construct measures both process and product-based perspentsgstem management.
This construct focuses on system qualities such as pemaenfeatures and durability, along
with the process-based qualities that focus on achievingeoahce and reliability. The key
items being measured are system management and system qUiait construct is

primarily concerned with the operation of the systeh management processes related to
the on-going stability.

The second construct is the ‘User Perspective’ consffa.construct is user-based, which
focuses on aesthetics and perceived quality (Garvin, 1984 m&asurement here is the
individual impact from using SAP. The third construct is‘thieBusiness Management
Perspective’ which is process based. This measures tiegeraent and governance
qualities of SAP. The final construct is the ‘Organizatielcevel Perspective’. This construct
is value-based, and is primarily only concerned withottganizational impact of SAP.

Based on our research, the suggestion that the firstrooh‘lS Technical Management

Perspective’ has a direct relationship with both the psespective and organizational level
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perspective. As this construct is process-based and proased-ii will have an impact on
the user perspective, if the system is unstable andierpes substantial unplanned
downtime, this would have a negative effect towards tbhesusatisfaction of the SAP
system. The research found the system to be stableedhohanaged at a technical level,
based on the archival analysis, and the user commutatyt/e average” perceptions on

most system quality indicators in the survey supports this.

Also, if the SAP system experiences technical issheswill also have a negative effect at
the organization-level, being value-based. By having on-geiignical issues through
unplanned downtime or continued customisation, this egllilt in more cost for the
organization long term. Although the research did find ewidehat SAP costs could be
managed more effectively, there did not seem to besaidgnce of cost issues arising from

poor technical system management.

One of our most interesting findings is that ‘User Parspe has only a weak and an
indirect relationship to the organizational level perspectin particular, the research found
that users were relatively happy with the system, itkebplow average performance in many
benchmarked processes and outcomes. In fact, the reeersebe the case, if the
organization was to deploy a new application for usersse to minimise TCO of it's IT
landscape, the affect could be a decrease in operatmstal yet user satisfaction could be
low, with users being less than satisfied with the ngstesn, however the application
produces the correct processes and output for the oseas'y out their daily tasks (DeLone
& McLean, 1992; Gable et al. 2002). The research suggestsrfaatization-level “value-
based” quality does not arise automatically from satisfisers, and in fact, the two types of
guality may sometimes be in conflict with one another.

The ‘IS Business Management Perspective’ has a dekttonship with the organizational-
level perspective and also an indirect relationship thhuser perspective construct. As this
construct is process based, service quality could haaéfent on the end user, if the system
is not performing to a level that is satisfactoryakers will experience dissatisfaction.
However as mentioned above, while users could be diisdtwvith the system, if it

produces the correct outputs for their daily tasks theretmay not be an affect at the
organization level. The direct relationship demonstridtasboth the management and

governance quality and also service quality will havengyact on the organization-level. As
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exhibited through the results, if the organization expeeismesanagerial and governance
issues, this can result in a less than satisfactaay¢ost of ownership, which will ultimately
prove costly for the organization.

This dimension seemed to be the “missing link” betweewahieus quality management
approaches in our case organization. The archival analyswed plenty of evidence of
attention to technical system management, but éttlention to business value management.
This was supported by the interview data in the previous studgh identified gaps in
governance and strategy. SAP benchmarking findings also sedgesacuum in this area. A
lack of attention to business value management explangdor performance on “value”
metrics such as total cost of ownership. Overall, yisesn appeared to be stable and well
managed at a technical level, which satisfied rank-aedifiers, but lacking any

commitment to value management at an upper organizatere! |
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Chapter 6. CONCLUSION

This final chapter will conclude the research, outlining dkierall motivation for this

research with some of the most key findings. This veilfddlowed by the research

limitations and finalised by key recommendations and futesearch.

The method of using multiple data collection methodsatbfor a rigorous view of how

SAP operated from a quality perspective. The qualitativihoads used such as the interviews
and card sorting provided insights into how users perceiwesgystem within the case
organization. The generalisation is that SAP is a velbyst and easily accessible application
for users, but more importantly it completes the tasksequired and is not overly difficult to

use or learn.

Comparatively the quantitative methods such as the SA€hbmarking, IS-Impact/ISO
surveys demonstrated a less subjective view, in thatiSReking a rigorous strategy. The
use of these multiple methods allowed the researdaetdify what quality metrics based on
the various perspectives of Garvin's (1984) interpretaticquafity is best used. The use of
the SAP benchmarking and IS-Impact/ISO allowed demonsgratslight degree of
separation from the qualitative methods. These methmgesl great consistency together,
with similarities in measurement power, the benchimgrind 1S-Impact/ISO data was
heavily analysed with no large differences. This sugdhstsonsistency and the quality
metrics, but also establishes the core issues relatiig tcase organization.

Petter et al (2007) has encouraged further research to teeuemhbased on the IS-Impact
model of IS success. However, there is vast literaiarkS success at both individual and
organization levels, with empirical studies demonstgatninimal improvement over the past
two decades. It's important to also consider the use cfipoaer based metrics, such as
SAP benchmarking. Although DelLone and McLean (2003) suggesteanpatshould be
made to reduce the number of different measures sigmtifycia order for research results to
be compared and findings to be validated (DeLone and MgL2£03). It could be possible
to find equilibrium of using both methods without reinventing wheel. It also allows for
practitioners to easily absorb these measures, viisically, measuring 1S quality or

system quality has predominantly used academic based moddieeature. However, the
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benchmarking and ISO 9126 model demonstrates the measurementspows limited
difference from the 1S-Impact.

Empirical evidence suggests that valid and reliable meakakesyet to be developed and
consistently applied for system quality (Petter eR@0)7). Rigorous success measurements
are required, although the development of models sucle &3&N model and IS-Impact
have been vast in literature, it is important to \&tkdeach construct in greater detail (Petter
et al, 2007; Gable et al 2003; Ifinedo, 2006, Seddon et al, 2002; Rivatdl984; Rivard et
al, 1997). Thus embarking to further improve system quaditgicucts the use of qualitative
and quantitative methods further validates the appropriadsunes to use, but it also exhibits

measures that are not relevant when measuring systeity.qual

Our study has a number of implications for reseachegaged in measuring the quality and
impact of ERP systems:

1. Surveys of end-user perceptions are not necessarily a gootbwapture
organization-level impacts. A small number of expextiinfants may provide a better
representation.

2. User satisfaction “at the coal-face” is not necalsa good predictor of
organizational-level value and impact, in some casegpgies that may improve the
value to the organization (such as reducing the number dfghity, “best of breed”
applications) mayeduceuser satisfaction.

3. Organizational performance is inherently comparative, agyllye hard to capture in
isolation in a single organizational study. A benchmarkipgroach may be
preferred.

4. Establishing direct 1:1 equivalence between IS managemerdagses (both at a
technical system level and a business level) and thersyeand organizational
outcomes arising from those processes is difficuthdy therefore be difficult to
understand what processes to change if the outcomastaaie good as the

organization expects.
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6.1 Research Limitations
While there are significant contributions from this eesé, there are also a number of
limitations, as with any research. This section disesi$ise limitation of this study and

explains how these limitations have been addressed.

Firstly, the data collection (IS-Impact, ISO and Benahtang surveys, interviews, card

sorting and archival analysis) in this study were constthto one organization and one
application. SAP and one of the largest telecommupicatiganizations in New Zealand.
Evidently, the main limitation with this is that mposes a limitation on the generalisability

of the findings. However, due to the size of data catlecind the small market in New
Zealand of large organizations using a full suite of SAP case organization was seen as the
best fit, but also allowed the researcher to collgd amounts of data from the site without
compromising strict timelines for submission of this thesi

With this limitation, generalisations are based onNbes Zealand macro environment and
telecommunications industry. The use of multiple orgaioratof similar size and diverse

industries could allow for more generalisations.

Qualitative research is often criticised for its ladlobjectiveness. Findings may rely on an
unsystematic process to interpret the data that isaaded as significant and relevant.
Although the interview data in a qualitative approach sss$iwith the purpose of this study,
it has certain limitations. The data gathered could béamrd less than perfect by
respondents as they provide answers that are sociaéiptatte. However, the researcher
carried out appropriate validity checks to ensure crigibif responses to remove bias.

The interviews presented a limitation, where only oeentver from the executive space of
the organization was conducted. This limits the number rekpéions and biases the
importance of these perceptions that represent the ecympae to time and access
constraints, this study would be unable to capture aH@perceptions of all the people
associated with SAP in the company. The findings orréisisarch are limited to the
influential stakeholders within the organization. An esien to the study would seek an
inclusion of the perceptions of those that have someeinfle on the business’s strategic

direction, such as the Chief Information Officer. Basing the sample to a broader range of
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firms would aid the ability of these perceptions to beegalised further. However, the
executive who was interviewed was the business owneh®f &d made the holistic
decisions of the operational side of the application.

The IS-Impact/ISO 9126 data was only analysed through 136 seEspafithese responses
were spread across other organizations that had SAP iepied; this would further validate
generalisations. It is important to also note anothatdtion is that quantitative research, by
virtue of its rigid structure, is not the most flexibletmod and, when handled improperly, is
especially vulnerable to statistical error. Theres® @& risk of unintentional misuse of
sampling and weighting that can completely underminatharacy, validity, and
projectability of a quantitative research study.

The SAP benchmarking data was only peered against organsafiitin the
telecommunications, banking and utilities industries. ifbkision of banking and the
utilities sector was mandatory, as SAP New Zealand alidh@ve enough data to make a
rigorous comparison. Along with this, the researcherlinased with the peer grouping
demographic information, as SAP New Zealand was unable wprthis data. Future
research could look to include more countries but usingattme sndustry to give a more
detailed comparison when being peer grouped.

While our literature review was extensive related to ttudys it is important to outline that it
is possible that other potentially viable journals wererlmoked. However, the researched
does believe the leading papers relating to IS success/aiam quality has been captured.
Also though a rigorous process of model development, dééstoon and validation was
followed, there could be possible measurement errorgdmaiot be ruled out.

Further research should validate the above model tondeea model of completeness at
least for the system quality, but also organizationabich and organizational complexities

and how these measures influence SAP success.
6.2 Recommendations for Further Research

Although some suggestions for further research have bseusded above along with the

limitations, this section further outlines the numberaeamiommendations for future work.
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1. Employ multiple method approach to multiple organizatjdahis would eliminate the
limitation of generalizability.

2. Conduct a benchmarking programme and ensure the peer grogp tw industry is
available.

3. Simplify metrics used; find equilibrium to combine acadequality metrics and also
practitioner based. Although the IS Impact model measemesmilar system quality
metrics as the practitioner based model of the ISO 9h2&dnchmarking provides
more ability to provide a holistic model.

4. Include various ERP’s such as SAP, Oracle and Microtudtwould determine
whether the models and metrics used in this researdth bewapplied to alternative
ERP’s and not just SAP.

5. Carry out qualitative interviews with the executive fab#@ get a more rigorous view
of the strategic decisions surround the organization.

6.3 Concluding Comments

Research academics have created various models, sinshmeminent models for success
(DeLone & McLean, 1992; Ballentine et al, 1996; Gable eé2@08; Ifinedo, 2006), stressing
the importance to solidify an appropriate model with @est success metrics to better

understand intangible and tangible benefits. The researestions proposed were:

What are quality measures based on the various perspectives of quality (Garvin, 1984)
consistent and commensurate? How do the different approaches to quality measure
complement each other? Are they consistent? What insights triangulating different quality

measures can derive?

The overall goal of this exploratory study was to ingzde measures used to determine if
the various perspectives of quality are consistent aie ifliverse approaches to quality
measurement complement each other. By focusing ovirGa(1984) quality dimensions,

the research was able to also measure IS success bingadgopase organization using SAP a
form of an Enterprise System and information systelms Was conducted by using on of the
largest telecommunication organizations in New Zealahd.résearch also found
relationships between literature and stakeholders perospiicthe constructs derived from
the IS-Impact model and how to measure the success of @®Robjectives for this research
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was to further validate system quality measures usedRer §ystem success using the IS
impact model also as the foundation and empirically imyasng the measures of system
guality and organizational impact. Another objective wadetermine what stakeholders
believed were the organizational impacts of ERP systeithg their organization. The last
object through the quantitative analysis was to comparehwhodel offered completeness to
measuring the system quality of SAP.

Further analysis of results provided that Luftman & Mated2010) enablers and inhibitors
of IT and business alignment still is relevant, as etdubby this research.

Through extensive analysis the research identified additimeasures that were respectively
as important determining the success of SAP. This studynmiyptevealed additional
measures, this study responded to Barki's (2008) ‘Thar’s Goléhém Thar constructs’
constructs reconceptualization. Establishing a clear gplec# definition was an important
step for further validating constructs. In order for Bealiscipline to move forward, it is
important for IS researchers to further validate measr@entify the success of SAP. This
research has assisted by ensuring the system qualitydrasidgp@rously tested, and if
multiple methods show similarities through measurementer. This is a continued effort in
order to provide benefit to the IS discipline but also totgi@eers, closing the gap between

rigor and relevance.

Garvin (1984) suggested the quality constructs are more thahgasetical niceties; they
are the key to using quality as a competitive weapon. Oz must learn to think
critically about how their approach to quality changea psoduct such as SAP, moves from
design to market, and must devise ways to cultivate thekgle perspectives. Once these
approaches have been adopted, cost savings, market simgrarghprofitability
improvements can be expected, as such if quality istighant the organization will be
fighting for market position.
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APPENDIX II: IS-Impact Characteristics

System Quality and Organizational Impact constructs tipeedized as outlined by Gable et

al (2003)
System Quality

10.

11.

12.

13.

14.

15.

Data from the IS often needs correction

Data from the IS is current enough

The IS is missing key data

The IS is easy to use

The IS is easy to learn

It is often difficult to get access to information thain the IS

The IS meets the units requirements

The IS includes necessary features and functions

The IS always does what it should

The IS user interface can be easily adapted to ones peappnahch
The IS system is always up and running as necessary

The IS system responds quickly enough

The IS requires only the minimum number of fields and scrieeashieve a task
All data within the IS is fully integrated and consistent

The IS can be easily modified, corrected or improved.

Organizational Impact

1.

2.

The IS is cost effective

The IS has resulted in reduced staff costs

The IS has resulted in cost reductions (e.g. inventolditg costs, administration expenses)
The IS has resulted in overall productivity improvement

The IS has resulted in improved outcomes or outputs

The IS has resulted in an increased capacity to managaing volume of activity

The IS has resulted in improved business processes.
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APPENDIX Ill; ISO 9126 Characteristics

Explanations of the characteristics and sub characterthtit can be related to system quality

IS0 9126Characteristic and sub-characteristies [7]

Charactenistic Sub Characteristics Explanation
Functionality Suitabality Can software perform the tasks required?
Accurateness ‘Is the result as expected?’
Interoperability “Can the system interact with ancther system?”
Compliance Is the system compliant with standards?’
Security ‘Does the system prevent unauthorized accessT
Reliability Maturity .-HaL--f- most of the faults in the software been eliminated over
Fault tolerance e
Recoverability ‘Is the software capable of handling errors?’
‘Can the software resume working & restore lost data after
failure?”
T B T & 0 & e Moy
Usability Understandability Does the user comprehend how to use the system easily?
Learnability “Can the user learn to use the system easily?’
Cperability “Can the user use the system without much effort?”
Attractiveness ‘Does the interface lock good?’
. : R — = =
Efficieacy Time Behaviour How quickly does the system respond?
Resource utilization Does the system utilize resources efficiently?
Maintainability Analyzability Can fanlts be easily diagnosed?
Changeability ‘Can the software be easily modified?”
Stability ‘Can the software continue finctioning if changes are made?’
Testability “Can the software be tested easily?”
iyt o r n e
Portability Adaptability Can the software be moved to other environments?
Installabality ‘Can the software be mstalled easily?”
Conformance ‘Does the software comply with portability standards?’
Replaceabulity ‘Can the software easily replace other software?”

Source: Padayachee et al (2010)
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APPENDIX IV: IS-Impact & ISO 9126 Survey

IKA A MAUL

HARE WANANG

QSVICTO s

What SAP module do you use?

O Finance [0 Human ResourcesPayroll [ SRM [ Logistics [0 saP Bw [ Portal (MSS/ESS)

What tasks do you use SAP for that are required for your job?

How many years experience do you have using SAP?

O 1.5
O 6-10
O 1=

How many orgenizational levels are there between you and the CEO? and what is your role in the

organisation?

What do you think of SAP?

Do you use SAP to enter data or extract reports?

O Entering Data
O Extracting Reports
O Other

Sumey Completion

o [l 100%
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Data from SAP often needs correction

WHARE WANANGA O TE OPOKO

T8

O TE IKA A MAUL

VICTORIA

UNIVERSITY

OF WELLINGTON

O strongly &gree O Agree O Neither Agree nor Disagree O Disagree O Strongly Disagree
Data from the SAP is current enough
O strongly Agree O Agree O Neither Agree nor Disagree O Disagree O Strongly Disagree
SAP is missing key data
O strongly Agree O Agree O Neither Agree nor Disagree O Disagree O Strongly Disagree
SAP is easy to use
O Strongly Agree O Agree O Meither Agree nor Disagree O Disagree (O Strongly Disagree
SAP is easy to learn
O Strongly Agree O Agree O Neither Agree nor Disagree O Disagree (& Strongly Disagree

It is often difficult to get access to information that is in SAP

Stronaly Adreg Adree Meither Adree nor Disagree Disagree Strongly Disadree
SAP is capable of handling errors
O Strongly Agree O Agree O Meither Agree nor Disagree O Disagree O Strongly Disagree

SAP can resume working and restore lost data after failure

O strongly agree © Agree O Nelther Agree nor Disagree

It is easy to comprehend how to use SAP

O Disagree

O strongly Disagree

O Strongly Agree & agree O Neither Agree nor Disagree

The user can use the system easily

O Disagree

O Strongly Disagree

O Strongly Agree O agree O Neither Agree nor Disagree

Using SAP requires little effort

O Disagree

O Strongly Disagree

O Strongly Agree O Agree O Meither Agree nor Disagree O Disagree O Strongly Disagree
The interface looks good

O Strongly Agree O Agree O Neither Agree nor Disagree O Disagree O Strongly Disagree
The SAP system responds quickly

O strongly Agree O Agree O Meither sgree nor Disagree O Disagree O Strongly Disagree
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SAP utilizes resources efficiently

O strongly Agree O aAgree O Meither Agree nor Disagree O Disagree

Faults in SAP can be easily diagnosed

O Strongly Disagree

O strongly agree O Agree O Meither Agree nor Disagree O Disagree

SAP can be easily modified, corrected or improved

O strongly Disagree

O strongly Agree O Agree O Meither Agree nor Disagree O Disagree

SAP can continue functioning if changes are made

Q Strongly Disagree

O sStrongly Agree O Agree O NMeither Agree nor Disagree O Disagree

SAP can be tested easily

O Strongly Disagres

O strongly Agree O aAgree O Neither Agree nor Disagree O Disagree

SAP can be installed easily

O Strongly Disagree

O Strongly Agree O Agree O Meither Agree nor Disagree O Disagree

SAP can replace other applications within the organisation

© Strongly Disagree

O Strongly Agree O Agree O Meither Agree nor Disagree O Disagree

SAP can perform the tasks required

O Strongly Disagree

WHARE WANANGA

I8

O TE OPOXO O TD IKA A MAUIL

VICTORI

UNIVERSITY OF WELLINGTON

O Strongly Disagree

O Strongly Disagree

O Strongly Agree O aAgree O Neither Agree nor Disagree (O Disagree
SAP produces results as expected

O strongly Agree O Agree O Neither Agree nor Disagree (& Disagree
SAP can interact with other applications

O Strongly Agree O Agree O Neither Agree nor Disagree. O Disagree

SAP is compliant with standards

O Strangly Disagree

O Strongly Agree O Agree O Neither Agree nor Disagree O Disagree

SAP prevents unauthorised access

& Strongly Disagree

O strongly Agree O Agree O Neither Agree nor Disagree O Disagree

O Strongly Disagree
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SAP is cost effective

O Strongly Agree O Agree O Neither Agree nor Disagree O Disagree O Strongly Disagree

SAP has resulted in cost reductions (e.g. inventory holding costs, administration expenses)

O Strongly Agree O Agree O Meither Agree nor Disagree O Disagree O Strongly Disagree

SAP has resulted in overall productivity improvement

O strongly Agree O Agree O Meither Agree nor Disagree O Disagree O Strongly Disagree

SAP has resulted in improved outcomes or outputs

O strongly Agree O Agree O Meither Agree nor Disagree O Disagree O Strongly Disagree

SAP has resulted in an increased capacity to manage a growing volume of activity

O sStrongly Agree O Agree O Meither Agree nor Disagree O Disagree O Strongly Disagree

SAP has resulted in improved business processes.

O Strongly Agree O Agree O Meither Agree nor Disagree O Disagree O Strongly Disagree

SAF can be tested easlly

Changes about SAP and its processes needs to be clearly communicated

O strongly Agree O Agree O Neither Agree nor Disagree O Disagree O Strongly Disagree

Ownership of SAP needs to be clearly highlighted

O strongly Agree O Agree O Neither Agree nor Disagree O Disagree O Strongly Disagree

Business Unit Collaboration Is important to the success of SAP

O strongly Agree O Agree O MNeither Agree nor Disagree O Disagree O Strongly Disagree

Do you consider SAP to be a success in your organisation?

Is there anything else you would like to say about SAP in your organisation?
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Overall, | believe SAP has excellent technical system quality

O Strongly Agree O Agree O HMeither Agree nor Disagree O Disagree O Strongly Disagree

Qverall, | believe the information produced by SAP will continue to support the organization in the future

O Strongly Agree O Agree O Meither Agree nor Disagree O Disagree O Strongly Disagree

Overall, | believe SAP has excellent information quality

O strongly Agree O aAgree O Meither Agree nor Disagree O Disagree O Strongly Disagree

WHARE WANANGA O TE OPOKO O TE IKA A MAUI

SEBVICTORIA

Lastly, for these questions, please consider your overall experience and impressions of SAP and how you
believe it will support the organization in the future

Overall, | believe SAP has had a positive impact on my work

O strongly Agree O Agree O Neither Agree nor Disagree O Disagree O Strongly Disagree

Qverall, | believe SAP has been good for my job performance

O Strongly Agree O Agree O Neither Agree nor Disagree O Disagree O Strongly Disagree

Overall, | believe SAP has been beneficial for the organisation

O Strongly Agree O Agree O Neither Agree nor Disagree O Disagree O Strongly Disagree

Overall | believe SAP has made the organization for effective

O strongly Agree O Agree O Neither Agree nor Disagree O Disagree O Strongly Disagree

Qverall, | believe the technical system qualities of SAP will continue to support the organization in the future

O Strongly Agree O Agree O Neither Agree nor Disagree O Disagree O Strongly Disagree
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APPENDIX V: SAP Benchmarking Template, Best Run & TCO

Best Run Template

Page 1

Best Run IT: Survey Instructions

Welcome to the SAP Best Run T Benchmarking survey. The survey will help you assess your IT organization's current procezs and technelogy
performance, based on key performance indicators and best practices viz-a-vis your pesrs. The asssszment covers certain cors processss including I
Strategy and Business Alignment, M/Selutions Pertfolic Management, T Gevernance, Value Management, T Architecture and Center of Excellence.
Knowing your strengths viz-a-vis peers, and identifving potential improvement opportunities will help you position your erganization for growth and
profitability. Upon submizzion of thiz survey, you will receive a confidential and comprehensive analysis report, comparing your organization's
performance againzt your peers, and recommending high-impact strategiez for improvement.

Here are a few tipg before vou get started:

Survey Structure

The survey has five pages:

* Project Info includes participant profile information to be gathersd.

* Page 1 includes general instructions.

v Page 2 includes participant profile, key performance indicators and information technology deployed.

* Page 3 includes a series of best practicez which will help you to assess their impertance and adoption/ceverage for your organization.

+ Maturity Model includes descriptions of maturity stages for each best practice listed on Page 3. They should be used az a gage for best practices
Coverage (1-5)

Navigation

* Click on the “Page” tab to navigate between pages.

+ Click on the “Save” button to =ave the data you have filled in the answer figlds.

+ Click on the “Cancel” button to exit the survey. Kindly note that any changes yeu made te the survey will not be saved if you cancel.

+ Click on the “Reguest Help”™ button in case you nesd any help on complsting the survey. A benchmarking team member will get in touch with you.

+ Click on the “Reguest Validation™ butten to review! validate the data you have provided. Validation of the data is required so that we can provide vou
with a meaningful and valid analyziz. Kindly note, in caze there are any validation izzues, a benchmarking team member will get back to vou.

* Click on the “Show Resultz” button to view your benchmarking results online or te dewnload vour benchmarking analysis report.

Survey Completion Instructions

* An online gloz=ary iz in place to addrezs the most commen guestions. The gleszary can be acceszed by clicking on the *Help” butten placed at the
bottom of the question.

* Pleaze provide all data for the timeframe you indicated in the project =&t up which =hould be preferably rolling 12 menths and bazed on most recent
annual figurez. OMLY for the divizions/ geographiez in =cope.

* In caze a question with a numeric anzwer iz not applicable for your organization or in caze you cannot answer a question, pleaze leave the answer
field blank and do net enter ZERO (*07)

* For % rezpenzes, pleaze indicate numbers enly without the *%° =ign (e.g., 20, NOT 0.2 or 20%)

Terms and Conditions

By wour entering of data inte thiz =urvey, vou are indicating yoeur agreement with and acceptance of the terms and conditions az=ociated with SAPs
Benchmarking Program

Cli ; T Condit

Copyright SAP. All Rights Reserved

Page 2
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SAP(

Please provide the following basic information (based on most recent annual figures - preferably rolling 12 months. ONLY for the

[y

2|F‘Iease choose the statement that best describes your company's organization:

[X]

s

divisions/ geographies in scope):

Metric

Answer

Annual Revenug Growth (in %)

Operating Income (in 2elected currency)

Cost of Goods Seld (in selected currency)

Sales, General And Administrative Expense (in selected currency)

Number Of Employees

(Help)

|

strategy:

Please indicate what best describes the ultimate goal of your company's ERP

Other ERP Strategy, please specify:

(Help)

Who is your dominant ERP applications vendor?

Vendor

Select

Number OF
Years On This
Vendor If
Chosen Yes

SAP

Oracle

PeopleSoft

JOA

IBI

QA0

Infor

Lawson

WS Great Plains

Epicor

In-house development

Other

|C|thers. please specify:

(Helz)
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1

1

1

Please provide total number of country versions you have deployed for the

Eldominant ERP applications vendor(s):

[Help)
Please provide total number of language versions you have deployed for the

&|dominant ERP applications vendor(s):

Help)

?|Whﬂt iz the total number of applications are there in your solutions portfolio? |
iHelp) N
Please indicate out of your top 5 ERP applications (measured by number of

&(users), how many versions are you behind on an average:

(Help)

Please provide the total number of releases rolled out or updates made to
9[the system in last year for the top 5 vendors?

Help)

Please provide the total production instances of top 5 ERP applications are you
0{running;:

Please provide on average, how many systems do you have per production

land=scape for top 5 ERP applications (e.g. develop, test, training, production,

etc):

Help)
1 |F‘Iease provide the total number of interfaces in your IT landscape:

|F‘Iease provide the total number of critical interfaces:

(Help) N

2 Please provide user breakdown details:

User Type

User Humber

Total Licensed Users

Active Uzers

Number Of Ugerz On Non-licgnzed! In-houze Developed Solutions

(Help)
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Best Run IT: IT Effectiveness

Please indicate your business satisfaction rating on a scale of 1-107 (1 = Very

13 [dissatisfied, 10 = Very satisfied)

14

(Help)

Please indicate the importance of technology enablement for these business processes: (Importance : 1 = Not important; 5 =

Extremely important)

Please indicate how effectively these business processes are automated: (Effectiveness: 1 =1

Please indicate how effectively technology provides full visikility and timely data across these
= No visikility and data seldom on time; 5 = Full visibility and data always on time)

Please indicate NA for both importance and effectiveness if the business process is not applicable to

lot enabled; 5 = Completely enabled)

business processes: [Effectiveness: 1

our organization:

Effectivenes
Process Importance Bffectiveness - = s - Full
Automation  |Visikility And
Timely Data
Finance

Qrder To Cash

Sales And Marketing

Product Life Cycle Management

Human Capital Management

Customer Relationship Management

Supply Chain Management

Procurement

IManufacturing

Governance, Rizk And Compliance

Enterprize Performance Managsment

Buzinezs Inteligence

Information Technology

{Help)

18 Technology Impacts Business Performance. Please provide the following KPls:

17

14

Business Process

KPI Value

Time To Cloge Annual Books (in days]

New Productz Or Services Az % Of Revenue (in %)

Order/ Service Fill Ratg (in %)

(Help)

How many master data files do you maintain? (please note that this is the number of files and not the number of
16 records)

Data Type

Humber Of Master Files

Product

Customer

Supplier

Employes

(Help)

Please provide the total number of change requests (transports) released to
production excluding planned cutover release over the past 3 months:

|F‘Iease provide the size of current change request backlog: |

(Help)

Please provide the following Information Technology metrics: % Unplanned
Downtime - IT:

(Help)
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Best Run IT: IT Efficiency

19|Please provide the total number of IT projects that were completed over the
last 12 months:

Please provide the number of IT Projects (that were completed over last 12
months) had a positive ROl [return on investment):

(Help)

20 VWWhat was your total IT Spend for the last financial year by the categories specified below? [in selected

Budget

Answer

Total IT Budget (in selected currency)

Total IT Internal FTE=

Awerage Loaded Cost Per Internal FTE

Bl-related Spend (in selected currency)

Please provide the IT Training and Development as %: of Total IT Spend for the
past 12 months:

(Help)

21|Pleaze provide a breakup of your total IT budget in Q20 above into the "Strategic Spend" and

Spend Category

%2 OF Total IT Spend

Strategic Investments

Qperational Inwvestments

(Help)

22|Please provide a breakup of total IT internal FTEs and total IT budget in Q20 above in following
categories (please note that these categories are independent from the breakup provided above):

Category

Humlber Of Internal
FTEz

T Development

IT Testing

IT Infragtructure And Maintenance

IT Legacy System Maintenance And Enhancement (both hardware and software)

Category Costs

Internal Headcount

Contracting’
Consulting
Costs

T Development

IT Testing

IT Infrastructure And Maintenance

IT Legacy System Maintenance And Enhancement (both hardware and seftware)

CUrrency)

Category Outsourcing Costs |Hardware Costs

Software
Costs

T Development

IT Testing

IT Infrastructure And Maintenance

IT Legacy System Maintenance And Enhancement (both hardware and seftware)

|CltherIT Spend

{Help) ¥
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Best Run IT: Organization

23|Please provide the total number of IT organizations: |

(Help) N

24| Please provide the number of Cl0's you have: |

{Help) N

26[Please indicate whether you have a COE/ CCC? [

{Help) N

26|Please indicate whether the COE is performing process improvement

function as well:

(Help) N

2?|Please provide the number of data centers do you have: |

(Help) N

28|Please provide the number of application groups are there in IT: |

29

{Help) N

Please indicate to what extent you are cutsourcing the following:

Activity Answer (in %)

Data Center Utility

Application Maintenance And Support

Infrastructure Support

Other

(Help)

Would you like to add comments/ clarifications for the information provided
above?

Page 3

Best Run IT: Best Practices

On a scale of 1-5, please rank each best practice in terms of importance and degree of coverage:

Importance: 1 = Hot important; 5 = Extremely important

Coverage: 1 = No coverage today - Organization does not employ this best practice; 5 = Best practice is fully adopted

Please indicate NA for both importance and coverage if best practice is not applicakle to your organization

30| Best Practices - IT Strategy And Business Alignment

Importance

Coverage

The company iz uzing IT to enable strategic and competitive advantages

The company haz establizhed common, =imple and streamlined M and buziness process
standards acress the crganization

The company hag defined T roles and responsibilitiez which are conzistently applied across
the organization

The company undergoes a formal budgeting and planning process to approve initiatives and
drive business value

The company undergoes a formal annual portfolio rationalization procezs te reduce eperating

SXpENZE

The company hag a strategic T roadmap or reling 3-5 year plan based on buginess and T
strategy

Regular IT and business planning meetings are conducted, with a joint planning methodelogy
in place

IT iz included in the prioritization precess earhy on 2o that an appropriate readmap can be

developed

IT facilitatez a high degree of integration with the company's ecozyatem

Buzineas haz embraced IT az their rezponszibility
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32

33

34

Best Practice - Solutions! IT Portfolio Management Importance Coverage
The company has a consoelidated single golutiond platform landscape

The company has a strateqy in place for a single solution/ platferm landscape consolidation
The company has a strategy and enforce the application of =uppert or enhancement packs
from vendors

The company has and enferce a no-modification strategy for vendor applications

The buginess unitz have incentives aligned with the adoption of standards and commen
zolutions

The company has a master data strateqy to drive cemmon definiticns and standards

The company alwavs evaluates licensed vendor(g} or legacy [T 2clution for mesting business
requirements befere locking at niche products

The company has a strateqy to maximize the value ef integration for the vendoriz) or legacy

IT =olutions

The company evaluates vendor viability and buzinezs strateqy a=s part of the IT portfolio
management

Best Practice - IT Governance Importance Coverage
The company has a set of [T principles that help to make decizions on IT architecture,
infragtructure, business applications and prioritization. For example, standardize technology
and process wherever possible

The Cempany’s [T perfermance management is linked with the busingss cutcomes

The Cempany’s [T Architecture iz an integral part of top management’s bugingss planning
Company has a strategy to upgrade IT Infrastructure in an incremental manner

The company has defined a st of policies (e.g. data =standardz like UN/CEFACT CCTS) and
choices (e.g. 350 must be used in web interfaces) to ensure a congistent IT architecture

The company has adopted a risk-analysis template for making IT inwvestments

The company reconciles the [T investment portfolio against enterprize wide strategic

initiatives and individual buginess unitz

Best Practice - Value Management Importance Coverage
Industry best practices supporting technelogy and process excellence are available and
reviewed during strategy reviews

IT Plans are developed over a multi year horizon

Initiatives arg prioritized bazed on a defined et of criteria, taking into account buziness valug,
organizational readiness, potential risks and technology impact

Benchmarking iz used o drive angoing process improvement

Benchmarking includes comparizens with sxternal peers as well az intsrnal benchmarking
betwieen divizions and/ or regions

A detailed quantitative businezs case and financial ROl anahyzis iz completed for all major
implementations, outlining benefit arsas, specific sources of benefit for each area, and
proposed operational impacts or changes

Busginezs cases follow a clear and consistent standard format

There iz a clear and documented linkage between the arganization's stratsgic objectives and
each businesz casze objective

Best Practice - IT Architecture Importance Coverage

The company depleys [T landzcape modeling, inventory decumentatien and utilization to
manage the business of T

The company has reference architecture model which iz the foundation for all applications,
gvetems in the landscape

The company enforces a policy across all relevant buginess unite to capture the information
on buziness processes, information entitiez and systems in the landscape

The company's plans to uge gervice orignted architecture (SOA)

The company has S0A in itz 3-5 years [T roadmap

The company is deriving significant benefits from S0A

The company has clearhy defined sgcurity policy that governs intra-coempany cemmunication

The company has clearly defined security policy that governs external communication
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36

Best Practices - Center Of Excellence

Importance

Coverage

A formal COE exizts that iz sither physically or virtually centralized across the erganization

The COE iz perceived as a key enabler of business strategy by company leadership

The COE iz aligned with the business processes rather than with functional areas or T 2ub-
portfolios

Buzinese input into the functiening and organization of COE is high

There arg regular and formal reviews of the COE/ Support Organization design and services

Caregr planning and talent retention iz an active compongnt of the COE

Service Level Agreements play a significant role in meaguring the effectivensss of COE

Please describe other best practices your company has adopted to drive leading
performance:

Optional 3rd Party Involvement:

37 Please provide the name, email address, phone number and organization name of any person(s) other than yourself
you wish to give permission to actively participate in the benchmarking process. Thiz perzoniz) will ke included in any and

all interactions between vou and the SAP team related to the validation and comparative rezultz of thiz 2urvey. By entering thiz

perzens contact information, yvou indicate that you are giving permigsion for this pergoniz) to vi

your organization’s survey data,

benchmark resultz, and related communications; to participate in meetings; and to submit’'cerrect benchmark related data to 4P on

vour behalf. You alzo agree that, regarding all azpectz of the SAP Benchmarking program, this pe

of confidentiality to vou az you are to SAP.

rzoniz} iz subject to the zame level

Copyright SAP. All Rights Reserved
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Total Cost of Ownership Template

Page 1

Total Cost Of Ownership: Survey Instructions

Welcoms to the SAP Tetal Cost of Ownerzhip Benchmarking survey. The survey will help you azsez= vour cur company’s ongeing S4P operations
performance, bazed on key performance indicators and best practices viz-a-viz your peerz. The azzezzment covers core precesses including T
Governance, Value Management, Sclution Perifelic Management, T Service Organization and Delivery, Business Process Improvement and Test
[Management and Buginess Continuity and TCO.

Knowing your =trengths viz-a-viz peers, and identifying potential improvement oppertunities will help you position your crganization for growth and
profitakility. Upon submizsion of thiz survey, you will receive a cenfidential and comprehenszive analysis report, comparing your company’s performance
against your pesrs, and recommending high-impact strategies for improvement.

Here are a few tips before vou get staried:

Survey Structure

The zurvey has five pages:

* Project Info includes participant prefile infermation to be gathered.

* Page 1 includes general instructions.

* Page 2 includes participant profile, key performance indicaters and information technology deployed.

* Page 3 includes a =eries of best practicez which will help you to azzezs their impertance and adoption/ceverage for your organization.

* Maturity Medel includes descriptions of maturity =tages for each best practice lizted on Page 3. They =hould be uzed az a gage for best practicez
Coverags (1-5)

Navigation

* Click on the *Page” tab to navigate between pages.

* Click on the “Save” butten to save the data you have filed in the answer fields.

* Click en the “Cancel button to exit the survey. Kindly note that any changes you made to the survey wil not be 2aved if vou cancel.

* Click en the *Reguest Help® butten in caze you nesd any help on completing the survey. A benchmarking team member will get in touch with you.

* Click on the *Reguest Validation™ button to review! validate the data you have provided. Validation of the data i= reguired =o that we can provide you
with a meaningful and valid anatysis. Kindly note, in case there are any validation izsuss, a benchmarking team member will get back to yvou.

* Click on the “Show Resultz” butten to view your benchmarking rezults onling or to download vour benchmarking anakyzis report.

Survey Completion Instructions:

= An online gloz=zary iz in place to addrezzs the mozt commen guestionz. The glozzary can be accezzed by clicking on the *Help” butten placed at the
bottom of the question.

* Plzase provide all data for the timeframs you indicated in the project 2&t up which =hould be preferably rolling 12 monthe and based on most recent
annual figurez. ONLY for the diviziens/ gecgraphies in 2cope.

* In caze a question with a numeric answer iz not applicable for your organization or in case you cannot answer a guestion, pleaze leave the answer
field tlank and do not enter ZERO (*07)

* For % responzes, please indicate numbers only without the *%° =ign {e.g., 20, NOT 0.2 or 20%)

Terms and Conditions

By vour entering of data into thiz survey, you are indicating your agreement with and acceptance of the terms and conditionz azsociated with SAP's
Benchmarking Program

Click here to review the Terms and Conditions

Copyright SAP, All Rights Reserved

Page 2
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TCO: Participant Profile

1|Please indicate the regions and number of countries in the scope of the survey:

Regions

Select Yes/ Ho

Number Of Countries

North America

Latin America

Europe

Widdle Eazt And Africa

Azia Pacific

5]

Please provide the following basic information (kased on most recent annual figures -
preferably rolling 12 months. ONLY for the divigions/ geographies in scope):

Metric

Answers

Number Of Employses

Number Of Locations

TCO: SAP Solution Details

3|Please indicate the SAP solution scope in the gquestions below:

SAP ERP (or R/3)

Number Of Instances In
Production

Are You Running Multiple,
Different Releases?

Fl- Finance

CO - Controlling

MM - Materialz Management

PP - Production Planning

PS - Project Systems

LE - Logistics Execution

PW - Plant Maintenance

QM - Quality Managemsnt

30 - Sales And Digtribution

SAP Technology Platform Solutions

Humber Of Instances In
Production

Are You Running Multiple,
Different Releases?

SAP Buginess Intsligence (BW)

SAP Master Data Management (MO}

SAP Enterprize Portal

SAP Exchange Infrastructure (XI]

SAP Mobile Solutions

SAP xApplications (e.g. xBPM, stc.]

SAP Solution Scenarios

Number Of Instances In
Production

Are You Running Multiple,
Different Releases?

SAP Supphy Chain Management (SCH, APQ)

SAP Supplier Relationzhip Management (SEM, EBP)

SAP Customer Relationship Management (CRM)

SAP Product Lifecycle Management (PLM]

SAP Human Capital Management (HCM, HR]

SAP Industry Specific Solutions

Number Of Instances In
Production

Are You Running Multiple,
Different Releases?

Aerospace And Defense’ Defensge And Security

Automative

Banking Or Ingurance

Chemicals/ Pharmaceuticals

Consumer Products

Public Sector

il And Gas

Retail! Apparel And Footwear Solution

Telecommunications

Utiltie=

Other
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S5ME Solutions

Number Of Instances In Are You Running Multiple,
Production

Different Releases?

AP Buzingzs One

AP Buginezs ByDesign

5
SAP All-In-Cne
5

.p.

|F‘Iease provide the user breakdown details for survey scope:

Licensing User

Number

Comments

Mamed Professional Users

MWamed Limited Professional Users

{Help)

System Usage User

Number

Comments

Active Users (excluding MES and ESE users)

Concurrent Users

WSS/ ESS Uzsers

{Help)

=]

Please provide the average DAILY number of SAP Steps for a reasonable period > 7 days

{Help)

(update, update to, RFC, batch & spool) kased on standard SAP reports as per the glossary:
|

a|F‘Iease provide the number of years you have been live on SAP:

{Help) A

Please provide the total number of SAP production instances
7|that you are running:

(Help)

g|test, training, production, etc):

Please provide the average number of systems per production landscape (e.g. develop,

{Help) N

w

Please indicate your dominant solution landscape strategy:

Solution Landscape Strategy

Yesi Ho

Global' Centralized Syatem

Regional Systems

Swetems By Country

Swetems By Functiond Buginess Unit

Other, pleaze gpecify:

(Help)

Please provide the total number of interfaces from non - SAP
10| solutions to the SAP solution:

(Help)

Please provide the estimated total number of critical interfaces
11 |from non - SAP solutions to the SAP solution:

(Help)

12|Please specify the following based on the reporting from SAP s

olutions:

Customization Parameter

Humber

Uzer Exifs

¢ Z Programs

(Help)

13|P|EESE indicate whether you have Solution Manager implemented:

14(If yes, do you use Solution Manager for:

Solution Manager Usage

Yes! Ho

Implementation Projects

Swetem Qperations/ Monitoring

Incident Management

Help Desk

{Help)
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15|Please provide the total number of Language Versions:

16

17

18

TCO: SAP Solution Availability (for core systems e.g. ERP, CRM, SRM, BW)

{Help) N

Please provide the total number of Country Versions {only
include special country version not covered by standard SAP
solution; for example, Greece, Romania, Russia, etc.):

{Help)

Please rate the importance of the following performance criteria on how your IT
performance is measured rated: (1 = Not Important, & = Extremely Important)

Performance Criteria

Importance

Overall Costz of T

Rezponze to Requests for Service

Swetem Regponzse Times

Downtime

Lewvel of Enhancemsnt/ New Functionality Funded in Baze Service Level

Account Management Coverage

Stability of Syatem

Procesz Capability Delivered

Other, pleaze =pecify:

Please indicate the number of Database and Operating Systems:

System

Humber

Databaze Systemsz

QOperating Svstems

iH=lm

Please provide the following information regarding planned solution downtime for the last 3
{g|months @

Type Dowrntime (in hours)

Flanned

Actual

|F’Iease provide the number of planned downtime events:

(Help)

20|last 3 months:

Please provide the following information regarding unplanned solution downtime for the

Type

Dowrntime (in hours)

Actual unplanned

|Please provide the number of unplanned downtime evenis:

(Help)
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TCO: 3AP Infrastructure/ Systems Availability (for core systems e.g. ERP, CRM, SRM, BW)

Please provide the following information regarding planned SAP infrastructure! systems
2 |downtime for the last 3 months:

Type Downtime (in hours)

Planned

Actual

Please provide the number of SAP infrastructure! systems

planned downtime events:

Help)

Please provide the following information regarding unplanned SAP infrastructure! systems
22| downtime for the last 3 months:

Type Dowentime (in hours)

Actual Unplanned

Please provide the number of SAP infrastructure! systems

unplanned downtime events:

(Help)

TCO: Incidents And Change Management

23|Please provide the following information regarding incidents (including service requests and auto gen tickets): |

Please provide the number of incidents! tickets and time spent on resolving them for the following time periods:

Total SAP Incidents Or Total Labor Hours Spent

Time Period Tickets Opened F‘.esolvlng Incidents Or
Tickets

Last menth
Last quarter
Last vear
Help)

Please provide a breakdown of the total incidents for last 3 months:

Category Number Of Incidents
Break-Fix
Enhancement
End User
Qther

Help)

Please provide the percentage of incidents resolved by each of these headcount categories
for last 3 months:

Headcount Category Number Of Incidents
Application Support
Programmers! Developers

Data Center/ System Management
Data Management

Help Desk

End User Training (if appropriate)
Resolved By SAF

Help)

24|Please indicate how the incidents percentages by resolution ca1 Estimated

25|Please indicate whether you have a super/ key user program:
If you are having super! key user program, please indicate the
percentage of end-user incidents they resolve:
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25| solutions (e.g., ERP, SCM, SRM etc.):

Please provide the following information regarding the changes associated with all of your

Total number of changes (transports, manual changes)
released to production excluding release cutover changes
over the past 3 months:

(Help)

Please provide a breakdown of transports for the last 3 months:

Category

Humber Of Transports

Break-Fix

Enhancement

Other

(Help)

Please indicate what best characterizes your change
management strategy:

Automated)

Please provide the automation level of these processes: (1- Not Automated, 5- Completely

Process

Automation

The customer facing change management process

Auternation workflow process

Please indicate whether you have automation of the 1-
transport process (ABAP or Java Stack):

Page 3

SAP

TCO: SAP Related IT Ongoing Operations Metrics

27|lin selected currency):

=1

Please provide your total IT Spend for the last financial year by the categories specified below

Peoplel Services Related Costs

Answer

Internal Headcount Costs (excluding capitalizationd depreciation)

External Spend (excluding capitalization’ depreciation)

Centracting/ Consutting

Quizourcing

Depreciation/ Amertization (capitalized services)

Technology! Infrastructure Costs

Answer

Technology Costs (seftwarg, hardwarg, networking, PC's etc.)

Depreciation/ Amortization

Annual Overall IT Budget

Answer

IT Operating Budget Total (sxcluding depreciationd amortization)

Depreciation/ Amortization Total

VWhat is the total overall IT-related expense of the divisions!
regions you included in the scope of the survey? (in selected
currency)

(Help)

2g|below (in selected currency]:

o

Please provide your total SAP Budget for the last financial year by the categories specified

SAP Peoplel Services Related Costs

Answer

Internal Headcount Coste (excluding capitalization/ depreciation)

External Spend (excluding capitalization/ depreciation)

Contracting’ Conzulting

Qutsourcing

Depreciation/ Amortization (capitalized services)
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29

SAP Technology! Infrastructure Costs

Answer

Technology Cogts (e.g. =oftwarel hardware maintenance, non-people
related co=ts) excluding depreciation/ amortization

epreciation/ Amortization

Annual Overall SAP Budget Answer
SAP Budget Total fexcluding depreciation/ amortization |

Depreciation/ Amortization Total

Please provide your Total Annual SAP Budget for last financial

year {in selected currency):

Total SAP Related FTE= (internal only) Answer

Mumber Of Internal SAP FTE=

Average Loaded Cost Per Internal SAP FTE

{Help)

Please provide the SAP budget for ongoing operations and support OHLY (no

implementation’ upgrade project costs and no depreciation’ amortization) for the last financial

year by the categories specified below (in selected currency):

SAP People’ Services Related Costis Answer
Internal Headcount Costz (excluding capitalization/ depreciation

External Spend (excluding capitalization! depreciation)

Contracting/ Congulting

Qutzourcing

SAP Technology! Infrastructure Costs Answer
Technology Costz (e.g. softwarel hardware maintenance, non - people

related costg) excluding depreciation/ amortization

Please provide your Annual Overall SAP Operating Budget for

ongeoing operations and support OHNLY (in selected currency):

Total SAP Support FTEs (internal only) Answer

Number Of Internal SAP Support FTE= (=hould match the total provide in

20
iy

Average Loaded Cost Per Internal SAP Support FTE

fHalrb

Please break down your SAP related IT operations costs by function as defined below:

IMPORTAHNT: Only allocate the net FTE portion that is applicable to support operations (not implementation/ upgrade projects).
30 Please enter monetary values in thousands in the currency you selected before. Please provide based on most recent annual figures -

IT Operations Role IT Staff (# of FTEs)

Average Cost
Per FTE {in
'000)

Total Internal
Headcount
Cost {in '000)

Outsourced
Cost (in '000)

General’ Admin

Account Managsment
Application Support

Programmers/ Developers

Data Center/ System Management

Data Management

Help Desk

End User Training (if appropriate}

IT Operations Role

External Spend (in "000)

Total Cost By
Function {in
'000)

General’ Admin

Account Management

Application Support

Programmers/ Developers

Data Center/ System Management

Data Management

Help Desk

End User Training (if appropriate]

(Help)
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Please specify the percentage allocation by role to pure support, "keeping the lights on" activities such as issue resolution, problem fixes,

etc. vs, continuous improvement tasks such as solution enhancements outside implementation projects! major functionality releases -
e.g. adding/ changing screen fields, adding! enhancing reports, etc: (Please nots: thiz will not affect veur previcus answers and will provide an
34 additienal analyziz)

'Outsourcing' | 'Contracting!
Spend consulting'
Percentage spend
Allocation To | Percentage
Pure Support | Allocation To

IT 5taff Percentage’
Allocation To Pure Support
(vs. cont. improvements/
enhancements)

IT Operations Role

Generall Admin

Account Management

Application Support

Programmers / Developers

Data Center/ System Management
Data Management

Help Desk

End User Training (if appropriate]
(Help)

TCO: Support Organization

32[Please indicate whether have a COE/ CCC: | |
(Help)

Please indicate whether your COE/ CCC certified (select "No" if
you do not have a COE/ CCC):

33

Please indicate whether your COE/ CCC provides | |

34|implementation support as well as support services:

35[Please indicate your funding model for the COE/ CCC: [ |

Please indicate the degree of centralization of your support
36| organization:

Please specify, if "Others" has been chosen as the degree of
centralization:

Please indicate which regions does the support organization
37|service:

Would you like to add comments/ clarifications for the Total
38| Cost of Ownership KPl information provided above?

Copyright SAP. All Rights Reserved

Page 4
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TCOQ: Best Practices

0On a scale of 1-5, please rank each best practice in terms of importance and degree of coverage:

Importance: 1 = Not important; & = Extremely important

Coverage: 1 = No coverage today - Organization does not employ this best practice; 5 = Best practice is fully adopted
Please indicate NA for both importance and coverage if best practice is not applicable to your organization

39 Best Practices - IT Governance

Best Practice

Importance

Coverage

Company's T decizgiong arg strategically aligned with the bugingss nesds

Company's 3-5 year futurs growth trend iz kept in mind for deciding investment level and
zetting priority

The Company's M performance management is linked with the buginess outcomes

The Company’s M Architecture iz an integral part of top management's buzinezs planning

Company has a strategy to upgrade IT Infragtructure in an incremental manner

40 Best Practices - Value Management

Best Practice

Importance

Coverage

IT bugingss case incorpoerates financial cutcomes inte the annual eperating pland budget

IT operating metrics for initiatives are linked to financial meazures, including incentive plans

IT implementation program includes regular buginess case reviews az a part of governance
IT tracks value realized from SAP implementations

IT centinue to optimize the value from the SAP =clutions on a regular bazis after being fully
operational

The buzinezs underztands the full lifecycle costz and benefitz of our exizting and planned
SAP solutionis

41 Best Practices - Solution Portfolio Management

Best Practice

Importance

Coverage

The company has a censolidated gingle golution/ platform landscape

The company has a strategy in place for a gingle solution! platferm landscape consolidation

The company has a strateqgy for the application of support and enhancement packs

The strategy for the application of suppoert and enhancement packs iz enforced

The company hag a no - medification strategy

The company enferces the no - medification sirategy

The business units have incentives aligned with the adoption of a standard, common solution

The company has a master data strategy to drive commen definitions and standards

llaster data strategy i already implemented or ig in the process of implementing

The company always evaluates licensed SAP solution fer mesting business reguirements
before Ipoking at niche products

The company has a strategy to maximize the value of integration for the SAP =olutions

The company evaluates vendor viakility and business strategy as part of the IT portfolio
management

42 Best Practices - IT Service Organization And Delivery

Best Practice

Importance

Coverage

There iz a formal Center of Excellence (COE) in place. (if not, pleaze continue to answer
relevant to the support organization)

The COE! zupport organization iz az centralized as pozsible within the constraintz of the
busingss model.

The COE iz aligned with the business processes, rather than with functional areaz or IT sub-
porifelios

The gkillz in the COE/ gsupport erganization ig utiized for engeing support az well az
implementation projects.

Busziness input into the functioning and organization of COE is high

There are regular and formal reviews of the COE/ support organization design and services

Carger planning and talent retention iz an active compenent of the COE/ support organization

Service Level Agresments play a significant role in measuring the effectiveness of the
gervice delivery
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[

Best Practices - Buginess Process Improvement And Test Management
Best Practice Importance Cowverage

A standardized end-to-end test management process exists for both new developments az

well ag for maintenance of the productive solution, including the correzponding approval

procedures

Businegs critical processes are technically analyzed end to end, including interfaces, with

focus on performance, technical correctness, transactional correctness, and data

consistency

Business key performance indicaters are defined to measure the success of the business

process execution and to detect deviations of the business process flow

44 Best Practices - Business Continuity And TCO
Best Practice Importance Coverage

There iz a defined precess to conduct end-te-end roet cause analysiz acrozss the software

components uzing the "SAP Solution Manager Diagnostica” functionality

Autemated procedures for monitering the infrastructure (including, hardware, netwaork,

systems, operating system) are in place

Autemated monitoring and error handling procedures for mizsien critical business processes

and interfaces arg in place

Therg arg defined procedures to gnsurs data intsgrity across SAP and non-SAP compoenents
A defined strategy exists to control database growth as well as an archiving concept

Please describe other best practices your company has adopted to drive Total
45|Cost of Ownership performance:

Optional 3rd Party Involvement:

46 Please provide the name, email address, phone number and organization name of any person(s) other than yourself
you wish to give permission to actively participate in the benchmarking process. Thiz perzon(z) will ke included in any and
all interactions between you and the SAP team related to the validation and comparative resultz of thiz survey. By entering thiz
perzons contact information, you indicate that you are giving permizsion for thiz persen(z) te view yeur organization’s survey data,
benchmark resultz, and related communications; to participate in mestings; and to submit/correct benchmark related data to SAP on your
behalf. ¥ou alzo agree that, regarding all azpectz of the SAP Benchmarking program, thiz perzon(g) is gubject to the zame level of
cenfidentiality to you as you are to SAP.
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APPENDIX VI: Card Sorting

Card Sorting Attributes

IT Governance

Company's IT decisions are strategically aligned with the business needs

Company's 3-5 year future growth trend is kept in mind for deciding investment level and setting priority

The Company's IT performance management is linked with the business outcomes

The Company'’s IT Architecture is an integral part of top management's business planning

Value
Management

Company has a strategy to upgrade IT Infrastructure in an incremental manner

IT business case incorporates financial outcomes into the annual operating plan/ budget

IT operating metrics for initiatives are linked to financial measures, including incentive plans

IT implementation program includes regular business case reviews as a part of governance

IT tracks value realized from SAP implementations

IT continue to optimize the value from the SAP solutions on a regular basis after being fully operational

Business
Improvement

The business understands the full lifecycle costs and benefits of our existing and planned SAP solution/s

A standardized end-to-end test management process exists for both new developments as well as for
maintenance of the productive solution, including the corresponding approval procedures

Business critical processes are technically analysed end to end, including interfaces, with focus on
performance, technical correctness, transactional correctness, and data consistency

IT Strategy and
Business
Alignment

Business key performance indicators are defined to measure the success of the business process
execution and to detect deviations of the business process flow

The company is using IT to enable strategic and competitive advantages

The company has established common, simple and streamlined IT and business process standards across
the organization

The company has defined IT roles and responsibilities which are consistently applied across the
organization
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The company undergoes a formal budgeting and planning process to approve initiatives and drive
business value

The company undergoes a formal annual portfolio rationalization process to reduce operating expense

The company has a strategic IT roadmap or rolling 3-5 year plan based on business and IT strategy

Regular IT and business planning meetings are conducted, with a joint planning methodology in place

IT is included in the prioritization process early on so that an appropriate roadmap can be developed

IT facilitates a high degree of integration with the company's ecosystem

Business has embraced IT as their responsibility

Business
Continuity and There is a defined process to conduct end-to-end root cause analysis across the software components
TCO using the "SAP Solution Manager Diagnostics" functionality

Automated procedures for monitoring the infrastructure (including, hardware, network, systems, operating
system) are in place

Automated monitoring and error handling procedures for mission critical business processes and interfaces
are in place

There are defined procedures to ensure data integrity across SAP and non-SAP components

A defined strategy exists to control database growth as well as an archiving concept

Solutions/IT
Portfolio
Management The company has a consolidated single solution/ platform landscape

The company has a strategy in place for a single solution/ platform landscape consolidation

The company has a strategy for the application of support and enhancement packs

The strategy for the application of support and enhancement packs is enforced

The company has a no - maodification strategy

The company enforces the no - modification strategy

The business units have incentives aligned with the adoption of a standard, common solution

The company has a master data strategy to drive common definitions and standards

Master data strategy is already implemented or is in the process of implementing

The company always evaluates licensed SAP solution for meeting business requirements before looking at
niche products

The company has a strategy to maximize the value of integration for the SAP solutions
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The company evaluates vendor viability and business strategy as part of the IT portfolio management

System Quality

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Data from the IS often needs correction

Data from the IS is current enough

The IS is missing key data

The IS is easy to use

The IS is easy to learn

It is often difficult to get access to information thgin the IS

The IS meets the units requirements

The IS includes necessary features and functions

The IS always does what it should

The IS user interface can be easily adapted to onesnpéepproach
The IS system is always up and running as necessary

The IS system responds quickly enough

The IS requires only the minimum number of fields andests¢o achieve a task
All data within the IS is fully integrated and consistent

The IS can be easily modified, corrected or improved.

Organizational Impact

10.

11.

12.

13.

14.

The IS is cost effective

The IS has resulted in reduced staff costs

The IS has resulted in cost reductions (e.g. inventalditg costs, administration expenses)
The IS has resulted in overall productivity improvement

The IS has resulted in improved outcomes or outputs

The IS has resulted in an increased capacity to managaing volume of activity

The IS has resulted in improved business processes.
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APPENDIX VII: Archival Analysis

Overview of SAP Application

Introduction

The German company SAP is the eighth largest softvanpany in the
world. Its products are integrated on-line real-timeress applications.

For many years the flagship product has been the reaktistem R/2,
which is an IBM mainframe based product. The R/3 prodwcigent
server based version of the product - using Unix as adémipy platform.

R/3 is a highly integrated open systems environment. THeafipns
embodied within it are designed to automate almostedisaof medium to
large sized businesses. Emphasis is placed on buane@sssuch as
accounting and finance, manufacturing, production planning, human
resources, plant maintenance, project maintenance anty@ssirance.

In January 2004, a project commenced to build a new Prodsetigar
(PortalPrd) for users to login to the SAP HR PortalllirL
portalprd.telecom.co.nz). This new Portal will delii@df ESS (Employee
Self Service) and MSS (Manager Self Service) functidnsicludes tasks
such as timesheeting, leave applications and approved&rcaanagement
and reporting. The data for all these functions comaes the backend
systems (SE241, SE242, SE243 and SF916). The portal is justad way
gaining access to it. Currently the Internet Transac@erver (ITS) called
CP839 provides the front-end for users to log into. OncendwsHR SAP
portal goes into production, it will take the front-enderof the HR SAP
system from CP730.

The idea behind SAPs client server philosophy is to exgleitlistribution
of parts of the system across several computers andytafilise the
power of the desktop PC. The client server concepliges a high degree
of flexibility with regards to configuration options.

The core of the system is the database server, whities out all
database changes and batch processes.

The application programs reside on application serwdrgh surround

the database server. Each of these systems contzongpdete copy of the
R/3 kernel system. The technical core of the SARegays$$ referred to as
the Basis System and is written in ANSI-C. All bétSAP applications
are written in SAP’s own 4GL, called ABAP/4. A numioéPCs are
attached to each application server and act as presengativers. All of
the presentation processing is carried out on the desktop.

Continued on next page
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Overview of SAP Application, Continued

History

In the middle of 1993, the PACE group was commissionrationaliz¢and
prioritise the 52 (then) BIS projects that existed atithe.t

Following the rationalisation, individual projects wereidéd into two groups to
form two sub-projects (one which was Profile - PRO fajquts, FI for finance
and LE for logistics) and placed in the Super ProjecstiRece Management and
Analysis” (RMA).

In the middle of 1994, the Project Management project wdsdab the Profile
sub-project.

In March 1998 a new project, named Antelope, was forimedview the
processes performed in SAP. This project re-engineeaeg of the processes,
upgraded SAP to version 3.1a and then to version 4.0b (in Fgdr@@9) and re-
platformed it to a Sun Enterprise System 10000.

In March 2001 the SAP R/3 system was upgraded from 4.0B@ 4T he project
was a technical upgrade only and there was no process imprdvemen

In July 2001 SAP R/3 was rolled out to the AAPT group of congsani
In February 2002 SAP Playpen was shunted from SE237 to SE244.

In March 2004, EDS and Intelligroup joined to deliver a folbherational SAP
HR solution (a component of SAP) across to the Telecompsréccess to the
solution is via a SAP supported browser version supplied ecdm NZ. EDS
and Intelligroup delivered SAP HR to support the followingitess functions:

* Organizational Management

* Personnel Administration

* Performance and Compensation Management including Appraisals

* Recruitment (interface to RecruitSoft)

* Personnel Development

* Training and Event Management

* Employee Self Service

* Manager Self Service

» Portals/Security

* Interfaces

» Data Conversions

* Reporting

* Retain SPOT Telephone Directory.

In October 2004, the SAP HR Portal project (accest/®h
portalprd.telecom.co.nz) went live. This new Portal dedivell ESS (Employee
Self Service) and MSS (Manager Self Service) functions.

Continued on next page
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Overview of SAP Application, Continued

History,
continued

The pre-production server SE244 was refreshed by server SF2184 in
March 2007.

In June 2008 the HP1161 (AKMDRFSO001) server was decommissioned.

In December 2008 the development environment was migrated from
SE245 to SF2184.

In 1Q2009 the staging environment was migrated from SE245 to ST2777
(application) and ST2779 (database).

The production environment was migrated from SE241, SE242 and
SE243to ST2774, ST2775, ST2776, ST2778 and a new production router
(HP2780) was introduced.

In October 2009 six new SAP HR portal servers wereditced under
WR 144572. The servers were SF1853, ST2769, ST2770, ST2771,
ST2772 and ST2773.

In the first half of 2010 the following activities took place:

» CP1188 was decommissioned (WR235667). The development
portal (PID) was relocated to SF1853 (app and DB) and thé>Adal
(P1A) was relocated to ST2769 (app) and ST2773 (DB).

* The production portal (PIP) was relocated from HP1198 to
ST2770/ST2771 (app) and ST2772 (DB).

Continued on next page
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Overview of SAP Application, Continued

Business benef The following business benefits are expected as a i@fstile

Telecom
Portfolio
Manager

Users

Expected life

implementation of SAP R/3 4.6¢c Human Resources witkrarse Portal
6.0 and BW 3.0b:

Increased productivity by connecting people, processes, and

information so employees conduct business efficieathgctively, and

in line with business goals and strategies

* Improved change processes and increased market positioning by
integrating corporate vision with individual tasks

* Reduced administrative costs through streamlined HR presess

* Enhanced globalisation, with regulatory support for Telésaiobal
organization

* Improved relationships through networking, communication,citd
sharing among employees, managers, and business units

* Increased employee retention rates through greater eenp@nt and
job satisfaction

» Expanded access to standardised reports and legal reporting
capabilities

* Alignment of business to best practices

» Cost reduction through the decommissioning or integratiahsparate
HR systems

* Increased profitability through the alignment of talamd axperience

with key corporate initiatives.

Yam Shung Wong
Primary Portfolio Manager
Email: yamshung.wong@telecom.co.nz

Most employees within the Telecom and AAPT use the BRRools.
Approximately 5,500 users in New Zealand and approximately 1,800 in
Australia.

SAP is a core system that follows a supplier upgrade pétha release
upgrade anticipated every 2 years. Replacement of SAR foteseeable
future is unlikely.

Continued on next page
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Overview of SAP Application, Continued

SAP R/3 The SAP modules purchased for the Telecom system are:
modules

* Projects System

» Controlling

* Assets Management

* General Ledger

* Accounts Payable

* Accounts Receivable

* Materials Management

* Warehouse Management

» Sales and Distribution

* Basis Component

» Common Applications

* Payroll

« ECCS

* Human Resources.

Systems The following is a list of the applications that haeeb replaced by SAP
replaced by and the existing data was not kept:
SAP

* Account Rep Reporting

* Reflex Contract Management
* Inventory Analysis

* Inventory Forecasting

* Overseas Purchasing

* Vendor Search

* Vendor Reporting

* Logistics Supply Contracts Management
* SRS

» Disbursement Register

* Job Tracking System

* Contract Management System
* Bar-coding.

e ESSBASE
s PMP.
Availability The application is available 24 hours per day, seven dasgeh All

backups are online. There will also be planned outagesgdumonth-end
processing and on scheduled occasion for maintenance.

Continued on next page
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Overview of SAP Application, Continued

Future As released by SAP.

amendments

HP support The following HP teams are involved in the support ofSA® application
teams and platforms:

* ITO Unix Engineering

» Workplace Services (WPS)

» Application Services Australia and New Zealand
* Oracle Database Administration

* NZ Contact Centre (NZCC).

For further information on HP support teams refeChapter 4 - Support
Requirement@ this manual.

Service The Service Delivery Managers provide an escalation fairthe
Delivery customer within HP Operations. They will assist iniggtthe correct
?/'S%"a?ef focus on any issue impacting the customer.

The Service Delivery Manager for SAP is Jo Renner - 0273235.

Application The application portfolio indicates the hours of onlwailability required
portfolio of the application.

The following table details the application portfolio ®AP.

A | Online availability is required 24 hours x 7 days
X B | Online availability is required 7:00am — 11:00pm x 7 days
C | Online availability is required 7:00am — 7:00pm x 6 days
(Mon — Sat)
D | Online availability is required 8:00am — 5:00pm x 5 days
(Mon — Fri)

Continued on next page
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Overview of SAP Application, Continued

Application tier

Application
Services A&NZ
coverage

Work packet

The application tier indicates which services are yikelbe covered by
the Application Maintenance Packet budget.

The following table details the application tier for SAP

1 | Applications that are integral to Telecom’s core dagdy
business activities, which have immediate high customer
visibility

X 2 | Applications that support Telecom’s core day-to-day busin
activities that have little or no immediate customeibiiity

3 | In-house or back-office applications that do not affec
Telecom’s core day-to-day business activities and have ng
customer visibility

4 | Applications that are inactive or are pending dec@sioming

5 | Applications which Telecom has provided no budget foll,at
and are therefore not supported at all by SDG

The AS A&NZ coverage indicates the hours that HP malfe resources
available to resolve faults.

The following table details the ADM (Application Delivelaintenance)
coverage for SAP.

A | Online availability is required 24 hours x 7 days

B | Online availability is required 7:00am — 11:00pm x 7 days

c | Online availability is required 7:00am — 7:00pm x 6 days
(Mon — Sat)

D | Online availability is required 8:00am — 5:00pm x 5 days
(Mon — Fri)

X s | AllADM services provided by a named third party supplien.

7 | There is no budget for any maintenance and/or support.

A work request is required for any maintenance or support

Funding is provided within work packet WP804 for HP support ofesom
SAP components (Basis support).
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Contact the HP work packet owner for further informatio
* Heather McLean (heather.mclean@hp.com)

Continued on next page

Overview of SAP Application, Continued

Key Production Key Production Environments are used by Service Delivery ly&saand
Environment service restoration teams in managing Severity 1 or 2ghlto ensure
restoration of the service to the Telecom client.

The SAP application and platforms are classified enfthlowing Key
Production Environment (KPE):
e Telecom Internal

Application The following table details the SAP application speatiftware installed

specific on the SAP platforms.
software

Platform Software Description

Name

ST277- SAF R/3 SAP softwar
ST2775
ST2776
ST2777
ST2778
ST2779
SF2184
CP1042
HP1162

HP1274
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Application
start/stop/restart

SF185!

ST2769
ST2770
ST2771
ST2772

ST2773

NetWeaver v7.

SAP Porte

SAP supplied scripts are used to start/stop the SAP apgmticat

Application Log The system log is located in /var/adm/messages.

file locations
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Chapter 2
Technical Overview

Overview

Introduction This chapter provides technical details of the hardwadesaftware used
within the SAP environment.

In this chapter  This chapter covers the following topics.

Topic See Pag
Hardware Configuratic 2-2
Management Softwa 2-7
Database 2-8
User Informatio 2-10
Network 2-11
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Hardware Configuration

Environment | Platform Platform Usage Product Name Operating
Name System
Productiol ST277- Application server Sun Sunfire T51z | Solaris 2.1
ST2775 Application server Sun Enterprise Solaris 2.10
T5120
ST2776 Application server Sun Enterprise Solaris 2.10
T5120
ST2778 Database server Sun Sunfire T5220  Solaris 2.10
HP2780 SAP Router HP Proliant BL46JC MS Windows
2003
HP1162 SAP Imaging server HP Proliant DL360  MS Windows
2000
ST2770 Application server (HR Portal)  Sun Sunfire T2000  Sdlaii8
ST2771 Application server (HR Portal)  Sun Sunfire T2000  Sdlaii8
ST2772 Database server (HR Portal) Sun Sunfire T2000  Sola@is 2.
Development | SF2184 R/3 Training, Playpen and |Sun Sunfire V490 Solaris 2.9
Development SRM server
Training CP1042 Development and AcceptanceCompag Proliant | MS Windows
ITS server DL380 2000
HP1274 Development ITS server Compagq Proliant| MS Windows
DL380 2003
SF1853 Development Application and Sun Sunfire V440 Solaris 2.10
Database server (HR Portal)
Staging ST2777 R/3 Application server Sun Sunfire T5120  Solaris 2.10
ST2779 R/3 Database server Sun Netra T522( Solaris 2.10
ST2769 Application Server (HR Portal) Sun Sunfire T2000  Sofdio
ST2773 Database Server (HR Portal) Sun Sunfire T2000  Solais 2.

Continued on next page
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Hardware Configuration, Continued

Hardware The SAP platforms are located as follows:
locations
Platform Rack Name Location
Name

HP1162 MDR-A01-003 Level &

SF2184 MDR-E04-007 _

HP1274 MDR-A03-003 Mayoral Drive Building

ST2769 MDR-C07-011 .

ST2770 31 Airedale St

ST2771

ST2772 Auckland

ST2773

ST2777

ST2779

ST2774 MDR-A08-002

ST2775

ST2776

ST2778

HP2780 MDR-A03-001

SF1853 MDR-A08-003

CP1042 N/A Level 4
CPC Exchange
25-27 Cambridge St
Wellington

Continued on next page
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Hardware Configuration, Continued

Hardware asset The following table lists the asset tag and support covdoadgke SAP
tag and support hardware.

coverage
Environment Platform Asset Tac Service Hours of Service
Name Type Cover Category

Productiol ST277- 3058416! Full 247 C
ST2775 3058416 Full 247 C
ST2776 3058416 Full 247 C
ST2778 3058416 Full 247 C
HP2780 3058417 Full 247 C
HP1162 EDS83411 Full 24X7 C
ST2770 3058416. Full 247 C
ST2771 3058412 Full 247 C
ST2772 30584163 Full 247 C

Development | SF2184 3009829! Full 12xE B

Training CP1042 EDS83401 Full 12xE B
HP1274 3006619: Full 12xE B
SF1853 3009815. Full 24XT C

Staginc ST2769 3058416 Full 24X7 C
ST2773 3058414 Full 247 C
ST2777 3058416 Full 247 C
ST2779 30584171 Full 247 C

Data Centre The hardware service category definitions are:

hardware

39?’@‘? category . A Base Service, 24x7 cover, no DRP
efinitions « B Full Service, 12x5 cover, no DRP
e C Full Service, 24x7 cover, no DRP
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Continued on next page

Hardware Configuration, Continued

Hardware The following table lists the hardware configuration foe 8AP platforms.
configuration
Environment Platform Configuration
Name
Productiol ST277: 64 x CPU

65408Mb RAM

612GDh total disk installed

ST277! 64 x CPU.
ST2776 65408Mb RAM

340Gb total disk installed

ST2778 64 x CPU.
65408Mb RAM

2138Gh total disk installed

HP2780 4 x CPU:s

144Gb total disk installed

HP1162 1 xCPL

ST2770 32 x CPU

32760Mb RAM

ST2771 32 x CPU

32640Mb RAM

ST2772 16 x CPU.
16256Mb RAM

57Gb total disk installed
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Development SF2184 4 x CPU:
Training 32768Mb RAM
3133Gbh total disk installed
CP1042 2 x CPU:
73Gb total disk installed
Development HP1274 2 x CPU:
Training 72GDb total disk installed
SF1853 4 x CPU:

32768Mb RAM

506Gb total disk installed

Continued on next page

170



Hardware Configuration, Continued

Hardware configuration (continued

Environment Platform Configuration
Name
Staginc ST2779 64 x CPU.

65408Mb RAM

8565GDb total disk installed

ST2777 64 x CPU.
65408Mb RAM

495Gb total disk installed

ST2769 32 x CPU
32640Mb RAM

137Gb total disk installed

ST2773 16 x CPU.
16256Mb RAM

437Gb total disk installed

HP technica The ITO Unix Engineering team is responsible for the teahsigpport of
support the Sun servers.

The Workplace Services (WPS) team is responsible faettieical
support of the HP and Compaq servers

Shared hos Only SAP applications are co-hosted on the SAP servers
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Management Software

Hardware Information Technology Outsourcing (ITO) installs varisogtware tools
specific and scripts to assist with the management, schedulingegaonding on
software platforms monitored in the ITO environment. The follogitable details
the software installed on the SAP platforms.
Platform Software Description
Name
SF1853 TSM Client Automated backup and tape management
SF2184 software
ST2769 Opsware System patching software
ST2770 CA Unicentre Agent System monitoring and reporting tool
ST2771 Unix management and | Contact ITO Unix Engineering for details
ST2772 monitoring scripts
ST2773 CA eTrust Policy OSAC audit compliance scanning
ST2774 Compliance
ST2775 Control-SA Security software
ST2776 SMCsudo Storage management software
ST2777
ST2778
ST2779
HP2780 SCONV System monitoring and reporting tool
HP1162
CP1042 TSM Clien Automated backup and tape management
HP1274 software

McAfee Virus Sca

Antivirus software

SME

System patching software

ePCN

OSAC audit compliance scanning
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Databases

Database: The table below provides details on the SAP databases.
Environment Platform Name DatabaseName Software
Production ST277¢ PRC Oracle 10.2.0.4
ST277:. PIF Oracle 10.2.0.4
Development / Test | SF218:- D46 Oracle 10.2.0.4
SF185! PID Oracle 10.2.0.4
ST277¢ A46 Oracle 10.2.0.4
Pre-production / SF2184 D46 Oracle 10.2.0.4

Staging

Y40 Oracle 10.2.0.4
SMD Oracle 10.2.0.4
ST277: PIA Oracle 10.2.0.4

House-keeping
requirements

Weekly full backup and Daily incremental backup. This idquered
using the SAP BRBACKUP utility and TSM.

Daily SAP checks. This provides information for tablespac
monitoring, alert file checks and other database @ lad@nitoring.

Distribution of

data relevant files systems are:

Redo logs and their mirror copies

/oracle/PRD/mirrlogA
/oracle/PRD/mirrlogB
/oracle/PRD/origlogA
/oracle/PRD/origlogB

Archived redo log files
/oracle/PRD/saparch

Data and index datafiles
/oracle/PRD/sapdatal - /oracle/PRD/sapdata7

Temporary space for database reorganization work
/oracle/PRD/sapreorg

The disk layout for the PRD database follows a SARdstal layout. The
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Databases,

Database
start/stop/restart

Current sizing

Nature of data

Importance of
data

Archive
requirements

Purging
requirements

Continued on next page
Continued

Scripts are installed on the SAP platforms to autaraHyi stop/start the
SAP databases.
This can also be done manually by the SAP team.

The following table details the size of the SAP produadtiatabases at the
time of writing.

For up to date information contact the SAP support teaeChapter 4 —
Supportfor contact details).

Platform Databast¢ Size
Name Name
ST277¢ PRC 1161Gl
ST277: PIF 9Gk

The system holds all Telecom’s financial data inclu@dgiogounts payable,
general ledger, inventory, sales & distribution and loggst

This data is critical to the operation of all area3 elecom’s business.

Every full backup includes a double archive of the databasdagdo

Data will be purged in conjunction with purging strategy.
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User Information

Location of
users

Number of users

UNIX level
security
requirements

Application
level security
requirements

User software
interface

User hardware

SAP users are located in all Telecom sites acrosAN&ralia, UK, USA

and Samoa.
Go-Live or Maximum Maximum Active User
Concurrent Users Accounts
Current Number
11,500 Average of 600 1600 full users and

(since Portal Go Live)

11,500 via the HR Porta

Only HP application administration personnel and hardwapport teams
will have access to the servers.

Secure profiles are managed by Telecom Finance Systems.

Access to the portal for Telecom users is via a URLUth@ntication to the
portal will be via Meta Directory so when accessing aAl &R
functions via the portal, no password will be requiredrafte user has
logged onto the portal.

Existing non-HR functions in SAP will still be done vieetGUI.

Internet Browser and SAP GUI application.

Standard Telecom desktop.

175



Network

LAN/WAN

Hardware
dependencies

Overview

Introduction

In this chapter

Users connect to the SAP servers via the TelecormhadtBata Network

(IDN).

The main effect of failure will be to delay the dataifdces described in
Chapter 3 - Interfaces

Chapter 3
Interfaces

This chapter provides details on the systems that agemvith SAP, the

methods of interface and impacts of failure.

This chapter covers the following topics.

Topic

See Pag

Interface

3-2
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Interfaces

Interface For further information on the SAP application inteda contact Telecom
summary Finance Systems (Ref@hapter 4 — Suppofor contact details)
Chapter 4
Support Requirements
Overview
Introduction This chapter details the support requirements and supportimg feathe

SAP application.

In this chapter  This chapter covers the following topics.

Topic See Pag
Support Model Overvie 4-2
SupportDetails 4-3
Additional Support Detai 4-11
Support The following numbers are available for support withinTieéecom

numbers environment.

You will be presented with IVR options for the variouenus available.

Group Number
Telecom stati Phone 0800 805 30
HP staff supporting Telecc Phone 0800 429 43
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Support Model Overview

Support The following diagram is taken from tAechnology Operations’ Support
Model — SAP Hardware Replacement and Portal Rollmaument.

overview
diagram

SAP Hardware Replacement and Portal Support Overview
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Support Details

Support The following table details each group’s responsibilitegsstipport, and
contacts matrix provides contact information for each group.
DW team names are shown in brackets.

1. ITO Unix Engineering (TCNW_SFW_UNIX_MPHASIS_IN or Z_SFW_UNIX_NZ)

Area of Support Support Details

Responsible for the day to day |Busiress Hout
running of the UNIX platforms.

Rob Gouldstone

* Operation of system
hardware (IPL/reboot,
power-up, power-down
and restarts)

» System-level security Auckland

* Setup and maintenance o

non-application user ID | Phone: 09 357 8676
access

e Operating system installs| Ext: 4676

* Host communications
management

* Vendor management

* Maintenance of PTF/Patch

Unix Team Leader

L3, 55 — 59 Nelson Street

=3

register TCNW_SFW_UNIX_MPHASIS_IN
* Maintenance of tools,
utilities and system Team Leader: Sarabjeet Dhawan

management products
» Escalation of severity 1 | Phone: +91-97-65407244

issues.
Email: sarabjeet.dhawan@HP.com

Continued on next page
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Support Details, continued

2. ITO Workplace Services(WPS)
Responsible for the day to day running of the Intel plator

Area of Support Contact Details

Server Manageme Z_WPS_SERVMAN_SUPP_N:

* Wintel Server - hardware and
operating systems

. Distributed backups Team Leader: Simon Yates
» Serverrefresh Phone: 09 487 2215
» Citrix

* VmWare
» Data Centre/Mid range services,

TCNW_WPS_SUPPORT_MY

(24x7)
Directory Operatior Z WPS_DIROPS_SUPP_N.
» Active Directory services
» DNS/DHCP _
« Replication and monitoring Team Leader: Brett Duncan

* Group policy
» Security access standards
» Distributed server services
» Activate.

Software Distributio Z WPS_SOFTDIST_SUPP_N.

Phone: 09 487 6389

e OS and security patch management

» Software distribution. _
Team Leader: Caroline Sealy

Phone: 09 487 2994

End Point Security (EP Z SEC_ENDPOINT_AP
e Anti Virus.

Team Leader: Deborah Hawkins
Email: EndpointSecurity@hp.com

(include Telecom NZ in subject line)
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End User Suppc Z_WPS_ENDUSER_SUPP_N

* Level 2 (Lan Admin) support
across capabilities and accounts

» Desktop refresh

» CCC (Certification).

Team Leader: Peter Gaze

Phone: 09 487 2351

Continued on next page
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Support Details, continued

3. ITO SD Operations (Z_OPS_TNZ_DATACENTRES_NZ)

Area of Support

Support Details

Responsible for the day to day
running of the following:

Batch processing

Physical Security of Computer
Rooms

Media management and

ITO Operations (Aucklan

L5, 31 Airedale St, Auckland.
Phone: 09 357 7124

Extn: 97124

Fax: 09 357 7119

adherence to data retention plans

ITO Operations (Hamilton)
L6, HTC Building, Hamilton
Phone: 07 834 5141

Extn: 75141

Fax: 07 838 3308

4. Change Management Telecom (TCNW_SMT_CM_N:

Area of Support

Support Details

Responsible for the Change
Management process to ensure th
any modifications into the Service
Delivery Environment are
performed in a controlled and
approved manner.

Email: Telchangemgmt@eds.ct
at

Escalation:

Sharon Lintott
Phone: 04-528-1790
Cell:  0210-472-255

Email: sharon.lintott@hp.com
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Support Details, continued

Continued on next pag

5. New Zealand Contact Centrf( TCNW_CCO_S

UPPORT_PH

e

Area of Support

Contact Details

1°' Level Support

Phone: 0800 805 300 (Telecom stat
Phone: 0800 429 439 Option 1(HP

staff)

The NZCC will create a DW incident
and assign it to the appropriate secof
level support group if it cannot be
resolved live.

Hours:  24x7
Name: Timothy Ricamonte

Email: tjricamonte@hp.com

)

nd

User Access Provisioning (UA

* Provision of user access fort
for SAP

Use the Telecom forms site on the
intranet to obtain access forms. If
"Roplication has an online form.

http://intranet.telecom.co.nz/intranet/cda/to
p/contentPage/0,2964,1508,00.html

or

If there is a paper form with the userg
specific requirement of a specific
application (that there is no current O
Line Template for this app) then they
would go to a linked page off Service
Requests page and go to UAP (User
Access Provisioning) Page

http://intranet.telecom.co.nz/intranet/cda
p/contentPage/0,2964,1509,00.html

Continued on next page
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Support Details, continued

6. Desktop Suppor (Field Support)

Area of Support Support Details

Provide desktop support fi Phone: 0800 805 300 (Telecom staff)
Phone: 0800 429 439 (HP staff)
 PCs

* Peripherals. The NZCC will create a DW request

and assign it to the appropriate regional
field support team for the area
concerned.

Hours: 8am - 5pm

7. Database Administration Group TCNW_ASFO_DBA_ORA_OPS_NZor
TCNW_ASFO_DBA _SQL_SYB_N2)

Area of Support Contact Details
Second level support for Oracle Phone: 0800 805 300 (Telecom staff)
and SQL databases and Phone: 0800 429 439 (HP staff)
interfaces.

The NZCC will create a DW request
and assign it to the appropriate DBA
support team.

8. Telecom Network & Security Operations TCNW_CLI_NSO_NZ)

Area of Support Contact Details

Second level support for firewallPhone: 0800 805 300 (Telecom staff)
and network security issues | Phone: 0800 429 439 (HP staff)

Hours of support:
http://ekmscontent.apac.eds.com/Info /APAC T
elecom New Zealand/supprocedures/SPG/Tel
ecom Network Security Operations.html
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Continued on next page

Support Details, continued

9. Application Services A&NZ (TCNW_ASFO_FINANCE_SAP_NZ
TCNW_ASFO_PC_APPS Nz
TCNW_ASFO_HR_APPS_NZ)

Area of Support Contact Details

Second level HP support for SAPhone: 0800 805 300 (Telecom staff)
(Basis support only) Phone: 0800 429 439 (HP staff)

The NZCC will create a DW request
and assign it to

TCNW_ASFO_FINANCE_SAP_NZ if
it cannot be resolved live.

10. Telecom Finance SystemTCNW_CLI_ADMS _ES NZ)

Area of Support Contact Details

Telecom application Contact: Martin Rigby or Gayle Stol
development, support and
maintenance for SAP.

Email: FIS SYSOPS@telecom.co.nz

11. Oracle NZ LTD

Area of Support Contact Details

Vendor support of Oracle Coordinated by
upgrades, fixes and patches | TCNW_ASFO_DBA_ORA_OPS_NZ

Phone: 0800 NZ ORACLE

0800 69 67 622
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12. Sequel NZ LTL

Area of Support Contact Details

Vendor support of SQL Coordinated by
upgrades, fixes and patches | TCNW_ASFO_DBA_SQL_SYB_NZ

Phone: 04 495 3350

Continued on next page
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Support Details, continued

13. Geri

Area of Support

Contact Details

Vendor support of HP hardwarg
and operating system.

team

1% Contact Help Desk:
Jackie Adamson
09 921 8006

Alternative Contact:
Rochelle Wright

09 921 8042

14. Sun Microsystems NZ LTI

Area of Support

Contact Details

Vendor support of Sun hardwa
and operating system.

goordinated by ITCUnix Engineerini

Phone: 0800 SUNPLA (0800 786752
for Platinum contracts (Category A)

Phone: 0800 ASKSUN (0800 275784

for all other SUN contracts (Category

15. Storage ManagementZ_MFR_ESS NZand Z_OPS_ENTSTOR_Nz2)

Area of Support

Contact Details

Support of the following storag
resources:

@TSM and Tape Silc

Contact: tsmadmin
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TSM Phone 09 357 858

TS3500 IBM Silo (AK) ) _
Timberwolf Silo (WN) Email: tsmadmin-nz@eds.com

EMC/SAN disk

EMC/SAN
Contact: Jo Waldon
Phone: 09 357 8673

Email: jo.waldon@hp.com

Continued on next page
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Support Details, continued

16. Virtual Control Centre (VCC)

Area of Support Contact Details

* Monitoring Server Alerts The VCC will create a DW case and

generated from MOM and | assign it to the appropriate hardware
CA-Unicenter Support team.

Contacts:
AP VCC SUPPORT Team:

VCC Support AP@eds.com

Thu Dinh - 61 2 9012-5182

Dang Dinh - 61 2 9012-5172
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Additional Support Details

Parameter & TCNW_ASFO_FINANCE_SAP_NZ support parameters for the SAP

Table application.

Maintenance

support

Menu TCNW_ASFO_FINANCE_SAP_NZ support specific Menu Options for
Maintenance the SAP application.

support

Business releass TCNW_ASFO_FINANCE_SAP_NZ supports business releasesédor th
support SAP application.
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Chapter 5
Procedures

Overview

Introduction This chapter details the operational and technical procethrdse SAP

platforms and application.

In this chapter  This chapter covers the following topics.

Topic See Pag
Procedure Table for the SAP Platfc 5-2
Procedure Table for the S/Applicatior 5-3
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Procedure Table for the SAP Platform

Introduction This table shows the operational and technical procedoré$ to action
for the SAP platforms.
Procedure Description Contact or Document
Backup: File system and database| Refer toChapter 6 — Data Managemer

backups.

or contact Enterprise Storage BUR.

—+

File Transfer

System interfacing - file
transfer

Contact the applicatiorupporttean

Archiving Refer toChapter 2 - Databases contag
the Database Administration team
IPL/Reboot Restart system from boot | Contact ITO Unix Engineering or

disk

Workplace Services

Platform Power
Up/Down

Planned outage power
downs/ups

Refer to the associated Change Requ
or contact ITO Unix Engineering or
Workplace Services

est

Application Shutdow
and Restart

Controlled shutdown and
restart

Refer to the associated Change Requ
or contact the application support tear

est

=)

Application Recovery
and Restart

Recovery after an
unplanned downtime

Contactthe applicationupporttean

Application Install:

Install of new/revised
versions of application
software

Refer to the associated Change Requ
or contact ITO Unix Engineering or
Workplace Services

est

Operating System
Installs

Install of new/revised
version of operating syste
software

Refer to the associated Change Requ
nor contact ITO Unix Engineering or
Workplace Services

est

Disk Managemel

Disk space monitoring ang
maintenance

IContact the ITO Unix Engineering or
Workplace Services

Dynamic Monitoring
and Alerting

System Dynamically
signals a predefined alert

Contact ITO Unix Engineering,
Workplace Services or the Database
Administration team
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Security - User Id’s | Maintenance of non- Contact ITO Unix Engineering or

and Passwords application users on the |Workplace Services

system
Performance System monitoring againstContact Peter Poortman or refer to the
Monitoring and pre-defined levels (daily |EDS BAU Process Document (40985
Reporting reporting)

Comms administrati¢ Management of user accgdRefer to Telecom Network Security
and monitoring network Operations (NSO)
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Procedure Table for the SAP Application

Introduction This table shows the operational procedures for HP torefttr the SAP
application support.
NOTE: Only Basis support is provided by HP. All other SAP appbn
support is provided directly by Telecom.

Procedure Description Contact or Documen
Operational + Investigating and answering customer quefiéérkpacket # WP8(
Support * Monthly faults analysis and review

* Regular progress reporting of all changes i.e.
faults, proposals, etc
* Interaction with operations teams i.e. Unix,
DBA, Data Centre, etc
* Proactive monitoring and impact assessments
for changes to upstream/downstream systéms
Corrective Pre-approved and Subject to Budget faults Workpacket # WP804

Maintenance

management. Investigate and correct defects
have resulted from errors in the system’s
development or operation

thaid DW Incident
Management Process

Perfective and
Adaptive
Maintenance

System improvement proposals and support t
Operations due to operating system upgrades

bWorkpacket WP8C

Supplier License purchasing and managemer Workpacket # WP8(
Management
Release « Management and planning of all software | Workpacket # WP804
Management changes into releases as a result of systemand DW Change
faults or enhancements (work requests) | Management Process
» Change Control Management.
Project Management of all software changes (activitiesWorkpacket # WP8(
Management relating to maintenance and support undertaken
within the Work Packet).
Documentatio |« Maintain high level system requirements | Workpacket # WP8(
documentation
* Maintain coding standards and user guides.
Consultanc Client meetings to answer queries with regardsWorkpacket # WP8(

system performance to identify potential areag
improvement and advise possible developmer

for
its
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Chapter 6
Data Management

Overview

Introduction This chapter discusses the Data Retention Policy adaitdemedia

management requirements for SAP.

In this chapter  This chapter covers the following topics.

Topic

See Pag

Data Retention Plan for S,

6-2
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Data Retention Plan for SAP

Introduction

Backups
defined

Backup
frequencies

The Data Retention Plan for this application is eithetailed in this
PARM on page 6-4 or if there is no specific plan, conspiéh the
Generic Data Retention Plan of the National Meden®&gement Policy
manual (document number 4997, page 3-4.)

The SAP backup strategy employs two types of backup, omutideff-
line. A backup will be run each day using one of thesdmokst

The on-line backup for the database runs at the samasitiee database
is available for processing. This may mean that tbkugatakes longer,
as it has to compete for system resources with otlbeepses that may be
running. On-line backups are incremental - meaning that bosetfiles
that have been modified since the last backup are backed up.

Off-line backups are full backups of all database files. ofieline
backups, the system must be shut down. The rest tirtixefile system is
also backed up at this time.

Every backup includes a double archive of the database redo logs.

The various reports etc., written in ABP/4 code, argaiaed within the
database. The code is backed up with the rest of theadata

The operating system along with SAP executable’s and je&eaffiies are
backed up every night to the Silo (this is a separatieupato the daily on
line backups).

* An on-line backup is run on every working day
» Ifrequested an additional Full System backup is taken.

Continued on next page
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Data Retention Plan for SAP, continued

Backup medie ~ SAP employs the following media type(s) to perform backups

Platform Name Equipment Type

SF185: Tape Library LTO3/LTO04 cartridg
ST2769
ST2770
ST2771
ST2772
ST2773
ST2774
ST2775
ST2776
ST2777
ST2778
ST2779
HP2780
HP1162
SF2184

HP1274

CP104: Silo - 9940 cartridge

Continued on next page
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Data Retention Plan for SAP, continued

Backup matrix

The table below shows the backup model for the SAP i=erve

Platform

Information

Saved

Type

Frequency

Retention

Period

SF185!

ST2769
ST2770
ST2771
ST2772
ST2773
ST2774
ST2775
ST2776
ST2777
ST2778
ST2779
HP2780
HP1162
SF2184
HP1274

CP1042

File syster

TSM

Daily

40 days

Monthly

400 days
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SF185: Oracle and SQL| TSM Daily 40 days
databases
ST2772
ST2773
ST2778
SF2184

ST2779

SF2184

Continued on next page
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Data Retention Plan for SAP, continued

Media Tape Libraries:

Management The IBM Tape Libraries (TS3584-AKL Silo & TS3584-HLZ Sil@move
the need for automated jobs, tape ejects, physical tapeing or tape
scanning via CA-ASM. The Tape Libraries have the funcligni
offsite backups of production data and replicate data baeti&R5 and
HTC6 using FC IP Links

Both of the new units provide capacity for approximately 5000
LTO3/LTO4 cartridges and address the capacity constraitke @afging
backup units and provide capacity for future backup growth.

Silo:

Each morning an automated job runs on the Timbwolfe Sackups
from the previous day are ejected from the Silo, thetifigation barcodes
on each tape are scanned and the location enteredenBAHASM
system. Tapes are then taken off site by courier.

For further details on:
» the CA-ASM system, see document National Media Managém
Procedures Manual (10743)

Storage Tape Libraries:
The Tape Libraries do not require physical tape off-sitiifectronic data
from the MDR Tape Library is off-sited to the HTC Tdpbrary and vice
versa via FC IP Links.

Silo:

For on-site and off-site storage of media , see dootuiMational Media
Management Policy Manual (4997).

Note: Offsite storage is managed by Online Security SexviG®ntact
the Tape Librarian for contact details.

Continued on next page
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Data Retention Plan for SAP, continued

Restore:

Tape Libraries:

Production data is replicated between the MDR5 and HT @& Ldraries
hence restores are straightforward and carried outbkiical Support
(either the DBA, Server support technician or Storagmje

Silo:

The table below describes the stages and participantv@uvtd restore
data from tapes stored offsite.

Note: A Change Request (if changes to the system wteusdll result,
e.g. new libraries or file systems) or Service Requsestquired to restore
data to a production system.

Stage Who Description
1 Technical Suppo Identify thetape requirec
2 Tape Libraria Obtains the required tape from offs
3 Technical Suppo Restores the data requir
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Chapter 7
HP Process Compliance

Overview

Introduction This chapter details SAP’s compliance to the genericgases as
documented in thEDS BAU Processasanual (40985). Where SAP does
not comply, details on specific processes are incluadis chapter.

This chapter also details additional processteelanformation, if applicab
such as second level access, change approvers, custonestrprocess ¢

In this chapter  This chapter covers the following topics.

Topic See Pag
SAP Specific User Access Proc 7-2
SAP Specific ChangManagement Proce 7-3
SAP Specific Problem Management Pro 7-9
SAP Specific Security Proce 7-12
SAP Contingency Pl 7-13
Compliance SAP complies with the following HP BAU processes:
Proces: Compliance Y/N

UAP Y
Change Managemer Y
Problem Management (D\ Y
Escalatiol Y
Security Y
Contingency Pla Y
Performance Monitorir Y
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SAP Specific User Access Process

User acces:
provisioning

Passwod resets

Additional
levels of access

Requests for basic ESS access to SAP Portal for plbgaes except
Contractors are made via a batch job run daily using anogiHRUO020P
and dependant on the appropriate HR screens being compldtediate
of its execution.

Additional access to the SAP Portal or R/3 frontertién requested via
the applicable form available on the Telecom Exchangm&site,
(Alphabetical list of forms > S > SAP Access) oz thRL link
http://intranet.telecom.co.nz/intranet/cda/top/coRage/0,1533,32502,00
html#S. This is to be completed by the applicant andduded to their
cost centre manager (or authorised delegate) by efftaal.cost centre
manager forwards the form to emgl_sysops@telecom.co.oz fax 04-
474-5414, and the Telecom Finance Systems Security Admiorstval

set up or change the users access. Applications thedtdmw via the cost
centre manager will be rejected.

Access to the SAP portal for Telecom users is via a.URlithentication
to the portal will be via Meta Directory so when acaggsiny SAP HR
functions via the portal, no password will be requiredralte user has
logged onto the portal. For existing non-HR functionSA#P, they will
still be done via the GUI.

Password Resets for all NZ users are carried out byithRZ Contact
Centre (NZCC) on 0800 805 300.

Password Resets for all Australian users are carriebyoine HP

Australia helpdesk on 1 800 150 600. Call centre staff alge tine option

to contact Andrea Duble (0061 3 5445 4112) or Dianne Peck (0061 3 5445
4111).

Hung SAP sessions are cleared by the
TCNW_ASFO_FINANCE_SAP_NZ team.

Users may require additional access to the role ichwiey have been
assigned in the SAP Portal, or they may require sefficights to a
transaction due to the role they have been assigmnehefo job.

Users must complete SAP Logon Request Form (availaolbeoTelecom
Exchange Forms site).

For access to additional SAP transactions authorisaticyuired by the
appropriate Telecom Manager.
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SAP Specific Change Management Process

Introduction

Change
Management
standards

Co-ordination

Change
Management
process

SAP uses Change Management as follows:

1.

2.

3.

Changes to the production environment are logged via a DW Releas
Instance (RI)

The DW process is followed for the transportationpgdligation
changes into Production.

Change Control is obtained for any procedure that reqaisgstem
outage that would impact user access to the SAP Prodwsgtsbems.

The following pages detail the Change Management proceSs\for
production where changes are scheduled via a DW ReleagedagRl).
It outlines the purpose for Change Management, theraspansible for
managing changes and the process for implementing changes.

Controlling changes to the SAP environment is vital irueing integrity
of the system. Without this it would not be possible &z@lreliance on
the configuration or application software to performexpuired.

From a system integrity perspective, changes to thee€swiPonment need
to be considered at both the configuration level and thaFPABoftware
level.

This standard will deal with both situations.

Change management for SAP is coordinated by
TCNW_CLI_ADMS_ES_NZ or TCNW_ASFO_FINANCE_SAP_NZ and
includes the following areas of responsibility:

Application changes
Hardware changes
Software changes
Database changes.

The SAP application complies with the HP BAU Changenddpgement
Process

Continued on next page
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SAP Specific Change Management Process, Continued

ITO
responsibilities

The procedure

Requirements
for a version
install request

Software
migration
process

ITO (in particular Unix and WPS) will be responsible fioe migration of
all changes to the SAP R/3 system.

The following table shows the process for a standardgeheequest.

Stage

Description

1

The person requesting the change, completes the SAP Chanhge

Request Form (also called the Transport form), andmothe
required signoff(s) (unless it is the manager of tha araking
the request).

Copies of this form are obtained from the Telecom Fieanc
Systems teanr¢fer contact details in Chapter 4).

For authorisation, co-ordination, scheduling and business
notification, the SAP Change Request form is forwardete
Systems Administrators of the
TCNW_ASFO_FINANCE_SAP_NZ group.

Requirements:

All Change Request forms must be authorised by the Telecom

Representative requesting the change, approved member(s
TCNW_ASFO_FINANCE_SAP_NZ and where applicable a
Project Manager(s).

Version installation requests will follow the softwanstallation

procedures (refer documevtethods and Procedures - 602%8nd SAP

of

Transport procedures and naming conventions.

All changes will follow a similar path from developntgto acceptance, to

both training and production platforms.

Four systems will be used for changing the Configurahtaster Data

and Transactions necessary to support Telecom.
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SAP Specific Change Management Process, Continued

Change The SAP R/3 specific change processes are:
Management . Configuration changes
procedures - Manual configuration changes

+ ABAP changes

« Priority 1 fault changes
+ Other fault changes

« Report changes

« Authorisation changes.

The person making the change (usually the Functionad@@amt or the
like) will identify the need for a configuration change.

This change will have a SAP Change Request number (kaswan
Transport number in SAP), and description.

Definitions « Configuration: Any changes to the system are made through
Tools>AcceleratedSAP >Customizing > SPRO or for Secahignges
through Tools > Administration > User AdministratiorRele
Administration

* Master Data: Organization / Structure data, RC code, GL account
numbers.

» Application Data: Variable transaction data e.g. Purchase order,
Journal entry.

Continued on next page
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SAP Specific Change Management Process, Continued

Configuration ~ The following steps outline the configuration change process

changes
Sterg. Action
1 TCNW_ASFO_FINANCE_SAP_NZ is authorised to give acte4346 (client

080) for the changes to be made.

2

The person making the change (usually the Functionau@tant, Abapper,
Security Analyst or Basis Consultant) creates the E&hange Request number($)
for the required change(s).

Unit testing is completed by the person making the ch@arsgelly the Functional
Consultant, Abapper, Security Analyst or Basis Coastiitand is signed off. Thg
Basis Team of the TCNW_ASFO_FINANCE_SAP_NZ group ageiested by thg
Telecom Finance Systems group to import the changesD#gr(client 070) to
A46.

D

The Functional Consultant, Security Analyst or B&issultant co-ordinates the
appropriate Acceptance testing. The appropriate CMM doatatien is checked
against the change to ensure it has been updated.

Once the business signs off the Acceptance testpgrepriately authorised SAR
Change Request form is sent to the Systems Administratdhe
TCNW_ASFO_FINANCE_SAP_NZ group for collating into a scHeduelease.

The Basis Consultants of the TCNW_ASFO_FINANCE_SAP giaup schedule
the SAP Change Request numbers containing the changesresaicos to the
PRD client.

The Basis Consultants of the TCNW_ASFO_FINANCE_SAP ghxip checks
the changes transported successfully to PRD .

The transport status of the changes are relayed fetkeom Finance Systems
group.

Continued on next page
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SAP Specific Change Management Process, Continued

Change
Management
lead time

Change
Approvers list

Agreed planned
outage window

The notification lead times are as per the Change Y&mnant Process:

o Category 1 (Severity 1): 8 Calendar Days

o Category 2 (Severity 2): 3 Calendar Days

» Category 3 (Severity 3): 4 Business hours — changes rasack b
12:00 midday for action on the same night

» Category E (Emergency): No Lead Time

Note: All category 1 and E changes must be represented aéxt
available TAM in a waiting for approval state.

For more information and definitions of each categamtact the Change
Management Telecom team (refeiGbapter 4 — Suppofor contact
details)

Mandatory approvers:

* TCNW_SMT_CM_NZ

* Z SFW_UNIXTECH_AP (Unix servers only)

* Z SFW_UNIX_NZ (Unix servers only)

» Z WPS_SERVMAN_SUPP_NZ (Intel servers only)
» Z WPS_SERVMAN_SHIFT_NZ (Intel servers only)
« TCNW_CLI_ADMS_ES Nz

» TCNW_ASFO_FINANCE_SAP_NZ

e TCNW_SMT_SDM_NZ.

Additional approvers (where applicable):

» Z OPS_ENTSTOR_NZ

e Z MFR_ESS Nz

» Z WPS_DIROPS_SUPP_NZ (Intel servers only)

» Z WPS_SOFTDIST_SUPP_NZ (Intel servers only)
« Z WPS_ENDUSER_SUPP_NZ (Intel servers only)
» TCNW_ASFO_DBA ORA _OPS_NZ

« TCNW_ASFO_DBA SQL_SYB_NZ

« TCNW_ASFO_PC_APPS Nz

« TCNW_ASFO_HR_APPS_NZ.

All outages must be negotiated with the client on & tgscase basis.

Continued on next page
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SAP Specific Change Management Process, Continued

Planned outage All outages must be approved by the mandatory approversshowhe
approvers list previous page.

Notification A one week lead time for planned outages would be appropriate.

lead time

Notification If a News Flash Group needs to be notified for a planneabeut system
Method message Is to be posted in SAP and an email is senleimoiekey

module users so they can advise their staff and imp#ateldarties.

Definition of The definition of Categories and Lead Times can be foutitkiBDS
Categories and  BAU Process Document (40985) his will assist in identifying Categories
Lead Times and Impacts for planned changes.
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SAP Specific Problem Management Process

Problem The following table represents the support process fag e Portal by

Management  the Helpdesk and HR staff. The following diagram is & feyel

process representation of the support process, which needs tdikedd by all
support staff.

The process adheres to support principles, which ensure that

* The user has a single point of contact for problemlugsn

* The process is cyclical and the user is always providdduwpdates
and a problem resolution

* Helpdesks and HR Consultants understand the resolutioerty e
problem they register

* We keep track of solutions and problems in the one locatikbnone
owner

» A problems and resolutions report is distributed to all supgtaff on a
regular basis

In the event that a HR Consultant receives a oathftheir business group
managers, the managers can e-mail the HR Consuliénthe problem if
the issue cannot be resolved over the phone.

Supportroles  The following table details the roles and responsibslitésupport staff.
and

responsibilities

Role Responsibility Resource
Usel . Contact either their helpdesk or HR consultani | Employees, managel
assistance in using The Portal or to report any | co-ordinators and
problems. _ o contractors
Implement solutions to problems in a timely
manner so the issue can be closed.
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Helpdesk / HF
Consultant

Helpdesk staff and, possibly HR Consultants
be the first level support for users.
Communicate status, progress and resolution of
problems to users.

In the first instance, attempt to resolve the probl
based on current knowledge of systems, The Pq
training documentation, FAQs and
problem/resolution report supplied by The Porta
project team.

Register any problems that cannot be resolved
e-mail toThePortalSupport@telecom.co.nz
providing as much information in the e-mail as i

possible

Payroll helpdesks i
Australia and New
Zealand

PPIR Client Services

rtal
Contractor
Administrator

@all centre support
staff (Andrea/Dianne)

Continued on next page
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SAP Specific Problem Management Process, Continued

Support roles and responsibilitie: (continued

Role Responsibility Resource

The Porta «  Owner ofThePortalSupport@telecom.cc Rayleen Tuffer
Support Manager ~ mailbox
Prioritisation and allocation of problems
Update enhancement register when required
Delivery of weekly problems and resolutions report

The Porta - Resolve assigned problems according to 1 The Portal project teal
Support Team priority including HP and

. Liaise with Helpdesk staff or HR Consultant whg Intelligroup resources

registered the problem

=
.

Also includes The
Portal Support

Manager
Escalation The OSS system is accessed by a direct link from thHe @uster and can
process be used to search for known resolutions to problems, regdese or

assistance and log faults. This system is used inramndé the standard
HP/Telecom escalation procedures.

Continued on next page
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SAP Specific Problem Management Process, Continued

Support

Process steps

The following diagram details the support process steps.

The Portal Support Process

Users

Helpdesk / HR Consultant

The Portal Support Team

1. Encounters
problem using The
Fortal or SAF R3S

I

2. Calls helpdesk
for assistance or

3. Answer call

their HR
Consultant

—— Mo

8. Confirmed?

7. Confirms or not
wia “raply to all” e-
mail

-

5. Implemeant

w

5. Provide soluticn
o user via e-mail
titted “Resolution”

resolution

and CC
ThePortalSupport

R =F 2

9. Record user
details arnd
problem screen
dump. E-mail sent
T
ThaPortalSupport
with title “Prablenms”™
containing all
refevant details

A

9a. E-mail user
that problam may
take up to 48
hours to be
Tesoived

10. Prioritisa and
allocate problesmn

1. Problem o
enhancement

FProblem

Enhanocement

12, Resolve
problam within 48
hours

4. Add o
anharcamant
register

13. Send
resoluticn details
back to User,
Email should ba
titled "Resclution”
and CC
ThePortalSupport
and the helpdesk
person whio
logged the issua

5. Solution

prowided?

15. E-mall User
that enhancement
has been
registeraed. E-mail
should be titled
“Enhancensent”
and GG
ThePortalSupport
and the helpdesk
person who
logged the issue
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SAP Specific Security Process

Password The following controls are applied to SAP as variatimthe standard
controls logical security process:

* The system automatically prompts for a change of passexery47
days unless the user changes their LAN password via tResfétem
which synchronises all Production systems passwords ugng th
Control-SA tool.

* The six previously used passwords are disallowed.

Physical SAP complies with the standard physical security guidelines
security
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SAP Contingency Plan

Possible failure  Network failure on a database machine.

points

Recovery
priorities

Initiating
contingency

HP
responsibilities

Disaster
recovery

The priority for recovery of the application is prodoatboxes first boxes
first, then development, then pre-production / stagingeQne SAP
application is available, all activities are available.

As previously mentioned, failover is an automated pro@edsoth HA
cluster and other machines. Notification that a faihag occurred should
be in accordance with standard escalation processes.

* Ensuring that the failover completes and that SAP is ngnon two
machines instead of three machines
» Failing back to normal operation following resolution o fault.

There is no Disaster recovery Plan in place for SABlecom Finance
Information Systems have accepted this risk.
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APPENDIX VIII: K-Means Results

K MEANS RESULTS

Cluster Membership

Case Number

Cluster

Distance

© 00 N O O B~ W N B

W W oWwWwWNNDNDNNDNNDNNNNNDNERIERRPRPL R PR P R p
B W N P O © ® N 0o 00 8B W NPO®O©OWSNO®OU M WDN R O

w
a1

N N P P N P NN P P NP P P P NMNDNMNDNDDNDODNMNDNDNPPP W WP EFPDNWWWWNDN

6.302
5.729
5.729
6.955
7.508
5.139
4.285
2.316
5.655
5.021
3.645
4.928
3.211
4.416
4.433
6.024
6.270
6.180
4.469
5.093
1.956
2.041
2.871
2.235
5.129
5.563
3.969
4.198
4.202
2.745
4.650
2.284
2.191
4.753
4.740
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
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5.120
3.579
4.004
3.500
5.982
5.614
4.877
6.631
4.359
5.461
4.790
5.491
4.394
2.963
4.419
4.374
5.003
3.841
5.362
5.607
4531
4.401
5.525
3.152
6.210
4.261
5.097
4.564
5.408
6.177
3.012
4.841
6.274
5.117
3.495
3.516
6.826
5.355
6.157
5.864
5.615
6.116
4.690
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79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
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3.790
3.158
4.550
6.327
5.514
7.271
5.235
6.946
8.355
5.120
3.757
5.714
5.268
3.708
7.267
4.545
2.522
6.076
4.391
3.327
6.612
5.451
5.903
6.841
4915
5.179
5.268
3.708
7.267
4.374
5.003
3.841
5.362
5.607
4.531
6.270
6.180
4.469
5.093
1.956
2.041
3.757
5.714
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122 3 5.021
123 1 3.645
124 1 4.928
125 1 3.211
126 2 4.416
127 2 4.433
128 3 6.024
129 2 6.270
130 2 6.180
131 2 4.469
Distances between Final Cluster Centers

Cluster 1 2 3

1 5.131 9.079
2 5.131 4.823
3 9.079 4.823

Number of Cases in each Cluster

Cluster

Valid
Missing

1
2
3

40.000
65.000

26.000
131.000
.000
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APPENDIX XI: ANOVA Results

Descriptive
N | Mean Std. Std. 95% Confidence Interval for Minimum | Maximum
Deviation | Error Mean
Lower Bound Upper Bound

1 61 2.82 1.204 154 251 3.13 1 5
2 49 2.88 1.130 161 2.55 3.20 1 5
USA1 3 21 2.90 1.411 .308 2.26 3.55 1 5
Total 1? 2.85 1.203 .105 2.65 3.06 1 5

1 61 2.82 1.073 137 2.54 3.09 1

2 49 2.73 1.114 .159 241 3.05 1
USA2 3 21 2.76 1.338 .292 2.15 3.37 1 5
Total 1? 2.78 1.125 .098 2.58 2.97 1 5

1 61 3.05 1.023 131 2.79 3.31 1

2 49 2.88 1.073 .153 2.57 3.19 1
USA3 3 21 2.52 1.123 .245 2.01 3.04 1 5
Total 1? 2.90 1.066 .093 2.72 3.09 1 5
1 61 2.84 1.052 135 2.57 3.11 1 5
2 49 2.88 1.092 .156 2.56 3.19 1 5
USA4 3 21 2.71 1.146 .250 2.19 3.24 1 5
Total 1? 2.83 1.075 .094 2.65 3.02 1 5
1 61 2.64 .876 112 241 2.86 1 4

2 49 2.69 .940 134 2.42 2.96 1
USA4 3 21 2.62 1.284 .280 2.03 3.20 1 5
Total 1? 2.66 .967 .084 2.49 2.82 1 5
1 61 2.75 .943 121 251 3.00 1 5
2 49 2.88 .927 132 2.61 3.14 2 5
USA3 3 21 2.52 1.030 .225 2.05 2.99 1 5
Total 1? 2.76 951 .083 2.60 2.93 1 5
1 61 2.93 1.078 .138 2.66 3.21 1 5

49 2.86 1.021 .146 2.56 3.15 1

USA 3 21 271 1.146 .250 2.19 3.24 1
Total 1? 2.87 1.063 .093 2.69 3.05 1 5
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1 61 2.89 1.050 134 2.62 3.15 1
2 49 2.67 1.029 147 2.38 2.97 1
USA2 3 21 2.71 1.146 .250 2.19 3.24 1
Total 1? 2.78 1.055 .092 2.60 2.96 1
1 61 3.10 1.106 142 2.82 3.38 2
2 49 3.16 .943 135 2.89 3.43 2
USA3 3 21 3.10 1.300 .284 2.50 3.69 1
Total 1? 3.12 1.074 .094 2.94 3.31 1
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups .153 2 .077 .052 .949
USA1 Within Groups 188.091 128 1.469
Total 188.244 130
Between Groups .203 2 .102 .079 .924
USA2 Within Groups 164.377 128 1.284
Total 164.580 130
Between Groups 4.354 2 2.177 1.944 147
USA3 Within Groups 143.356 128 1.120
Total 147.710 130
Between Groups .394 2 197 .168 .845
USA4 Within Groups 149.912 128 1.171
Total 150.305 130
Between Groups 116 2 .058 .061 941
USA4 Within Groups 121.426 128 .949
Total 121.542 130
Between Groups 1.849 2 .925 1.022 .363
USA3 Within Groups 115.815 128 .905
Total 117.664 130
Between Groups .770 2 .385 .338 714
USA Within Groups 146.023 128 1.141
Total 146.794 130
Between Groups 1.322 2 .661 591 .555
USA2 Within Groups 143.258 128 1.119
Total 144.580 130
Between Groups .133 2 .066 .057 .945
USA3 Within Groups 149.913 128 1.171
Total 150.046 130

221




Q1.4 M Subset for
alpha = 0.05
1
3 1 2562
2 48 2.88
1 81 3.05

Post Hoc Tests
Homogensous Subsets
Usa1
Tukey B
a1.4 M Subset for
alpha = 0.05
1

1 g1 2.82
2 42 2488
3 2 290

hieans for groups in homogensous
subsets are displayed.

& Uses Harmonic Mean Sample
Size = 35,536

b. The group sizes areunegual. The
harmonic mean ofthe group sizes is
used. Typel error levels are not
guaranteed

Means for groups in homogeneous
subsels are displayed

8. Uses Harmonic Mean Sample
Size = 35538,

b. The group sizes areunequal. The
harmonicmean afthe group sizesis
uvsed, Typelerrorievels are not
guaranteed.

Means for groups in homogeneous
subsets are displayed.

a. Uses Harmonic Mean Sample
Size = 35,535,

b. The group sizes areunequal. The
harmonicmean ofthe group sizes is
used, Type |l errar levels are not
guaranteed.

UsAS

Tukey B
Q1.4 M Subset for

alpha =0.05

1

3 21 2.52
j 81 275
2 45 288

U5A4
Tukey B
214 M Subset for
alpha =005
1

3 21 27
1 61 254
2 42 2.88

UsA2
Tukey B
Q1.4 M Subzet for
alpha =005
1

2 45 273
3 21 278
1 &1 2.82

Means for groups in homageneous
subsets are displayed.

&, Uses Harmonic Mean Sample
Size = 35538

b, The group sizes areunequal. The
harmonic mean of the group sizes is
used Type|etrorisvels are not
gusranieed

USAZ
Tukey B

Means for groups in homogeneous
subsels are displayed.

a_Uses Harmonic Mean Sample
Size = 36.536.

b. The group sizes areunegual. The
harmonic mean of the group sizes is
used. Typelerror levels are not
guaranteed.

hMeans for groups inhomogeneous
subsets are displayed.

a. Uses Harmonic Mean Sample
Size = 35,5358,

b: The group sizes areunequal. The
harmonicmean ofthe group sizes is
used, Typelerrorievels are not
guaranteed.

UsA

Tukey B
Q1.4 M Subset for

alpha = 0.05

1

3 21 2T
2 45 2.86
i 81 243

Usas
Tukey B
1.4 ] Subset for
alpha = G058
1

3 21 262
1 81 284
2 a5 2.59

heans for groups inhomogeneous
subsets are displayed.

a. Uses Harmonic Mean Sample
Size = 35,535,
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APPENDIX X:

Card Sorting Results

Construct

Definition

Organizational
Impact

Refers to impacts of the IS at the
organizational level; namely improved
organizational results and capabilities

System Quality

IT Governance

The System Quality of the (IS) is a
multifaceted construct designed to capture
how the system performs from a technical
and design perspective

Company's IT decisions are strategically aligned
with the business needs

OI-10

Company's 3-5 year future growth trend is kept in
mind for deciding investment level and setting
priority

OI-10

The Company's IT performance management is
linked with the business outcomes

Unclear

The Company’s IT Architecture is an integral part
of top management's business planning

Unclear

Value
Management

Company has a strategy to upgrade IT
Infrastructure in an incremental manner

IT business case incorporates financial outcomes
into the annual operating plan/ budget

Unclear

OI-10

IT operating metrics for initiatives are linked to
financial measures, including incentive plans

OI-10

IT implementation program includes regular
business case reviews as a part of governance

OI-10

IT tracks value realized from SAP
implementations

OlI-8

IT continue to optimize the value from the SAP
solutions on a regular basis after being fully
operational

Unclear

Business
Improvement

The business understands the full lifecycle costs
and benefits of our existing and planned SAP
solution/s

A standardized end-to-end test management
process exists for both new developments as well
as for maintenance of the productive solution,
including the corresponding approval procedures

SQ-7

Business critical processes are technically
analyzed end to end, including interfaces, with
focus on performance, technical correctness,
transactional correctness, and data consistency
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IT Strategy and
Business
Alignment

Business key performance indicators are defined
to measure the success of the business process
execution and to detect deviations of the business
process flow

The company is using IT to enable strategic and
competitive advantages

OlI-9

OlI-10

The company has established common, simple
and streamlined IT and business process
standards across the organization

OlI-8

The company has defined IT roles and
responsibilities which are consistently applied
across the organization

Ol-9

The company undergoes a formal budgeting and
planning process to approve initiatives and drive
business value

OI-10

The company undergoes a formal annual portfolio
rationalization process to reduce operating
expense

Ol-9

The company has a strategic IT roadmap or
rolling 3-5 year plan based on business and IT
strategy

Ol-9

Regular IT and business planning meetings are
conducted, with a joint planning methodology in
place

Unclear

IT is included in the prioritization process early on
so that an appropriate roadmap can be developed

Ol-8

IT facilitates a high degree of integration with the
company's ecosystem

Ol-7

Business
Continuity and
TCO

Business has embraced IT as their responsibility

There is a defined process to conduct end-to-end
root cause analysis across the software
components using the "SAP Solution Manager
Diagnostics” functionality

Unclear

SQ-10

Automated procedures for monitoring the
infrastructure (including, hardware, network,
systems, operating system) are in place

SQ-10

Automated monitoring and error handling
procedures for mission critical business processes
and interfaces are in place

SQ-10

There are defined procedures to ensure data
integrity across SAP and non-SAP components

SQ-9

Solutions/IT
Portfolio
Management

A defined strategy exists to control database
growth as well as an archiving concept

The company has a consolidated single solution/
platform landscape

SQ-10

unclear

The company has a strategy in place for a single
solution/ platform landscape consolidation

unclear

The company has a strategy for the application of
support and enhancement packs

SQ-9

The strategy for the application of support and
enhancement packs is enforced

SQ-8
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The company has a no - modification strategy SQ-8
The company enforces the no - modification

strategy SQ-8
The business units have incentives aligned with

the adoption of a standard, common solution unclear
The company has a master data strategy to drive

common definitions and standards SQ-8
Master data strategy is already implemented or is

in the process of implementing SQ-8
The company always evaluates licensed SAP

solution for meeting business requirements before

looking at niche products SQ-7
The company has a strategy to maximize the

value of integration for the SAP solutions SQ-7
The company evaluates vendor viability and

business strategy as part of the IT portfolio

management unclear
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APPENDIX XI: HEC Form

Victoria

UNIVERSITY OF WELLINGTON
Te Whare Wananga
o te Upoko o te Tka a Maui

aFs

SIM HUMAN ETHICS COMMITTEE
Application for Approval of Research Projects

Please email applications to your supervisor, who wit theail it to a SIM HEC
member for a preliminary review.

Note: The Human Ethics Committee attempts to have all apigdicaapproved within 6 working days,
but a longer period may be necessary if applications resufigtantial revision.

1 NATURE OF PROPOSED RESEARCH.
(a) Student Research

(b) If Student Research Deg€om ... Course Code .INFO

(c) Project Title:A Multi-Method study of the quality and impact of SAP
implementation in a large organization

2 INVESTIGATORS:
(a) Principal Investigator
NameAZIM All ..o

e-mail addresazim.ali@VuUW.aC.NzZ.........ccooviiiiii i

School/Dept/Grouchool of Information Management
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(b) Other Researchers Name Position

(c) Supervisor (in the case of student research prpjects

Professor: Dr Mary Tate

3 DURATION OF RESEARCH

(a) Proposed starting date for data collectioAfter HEC approval has been
granted.

(Note: that NO part of the research requiring ethippft@val may
commence prior to approval being given)

(b) Proposed date of completion of project as a whdtezember 2013

4 PROPOSED SOURCE/S OF FUNDING AND OTHER ETHICAL

CONSIDERATIONS

(a) Sources of funding for the project

Please indicate any ethical issues or conflicts oféstehat may arise because of sources of
funding

e.g. restrictions on publication of results

None

(b) Is any professional code of ethics to be followed N

If yes,name
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(c) Is ethical approval required from any other body N

If yes, name and indicate when/if approval will be given
5 DETAILS OF PROJECT

Briefly Outline:
(a) The objectives of the project

This project is part of Masters of Commerce INFO 591 resea&h dissertation
requirements, which assesses the metrics to measuredccess. The purpose of
this study adopts a single case study investigating the stakettet views from the
largest telecommunications organization in New Zealand, usin SAP R/3 a
dominant enterprise resource planning system

The research questions proposed are:
1. What metrics can be used to measure the success oPS#ost implementation?

Objectives are to further validate measures used for SAPystem success using
the IS impact model as the foundation and empirically invegating the
measures of system quality and organizational impact as more agtive
measures. Another objective is to determine what stakeholde believe are the
organizational impacts of ERP systems within their organization

(b) Method of data collection

Data will be collected through a card sorting exercise.We will be following
Zimmerman & Akerlerea (2002) guidelines on Card Sorting. Thdollowing steps
will be taken; (1) we will provide a brief explanation of he overall project in
general terms; (2) Provide an example to illustrate how cardorting works, using
a deck of cards to illustrate various groupings i.e. coloursuits, aces, jacks to
illustrate group labels; (3) give participants a stack of cads; (4) give participants
blank cards and explain that they can add cards by writingheir ideas on a card,
and that they can make duplicate idea cards, if they wouldKe to place the ideas
in two or more stakes; (4) ask participants to lay the cardsut in front of them
on the table, arrange the cards into groups or piles that ake sense to them.
Stress that there are no correct or incorrect answersjumber of piles or number
of cards required. Emphasizing that we are seeking only tonderstand how they
think about the topic; (6) give participants a pad of blank cabred post-its,
instructing participants to write a label on a post-it for eat group, and then clip
all cards in the group together. The label might be a singleord or a phrase; (7)
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meet individually with each participant as they finish soring and labelling their
cards. Then review the labels with each participant.

(c) The benefits and scientific value of the project

Although there is much literature available on IS success asell as on ERP
success, little is known about the objective measures ds® measure SAP which
is an Enterprise Resource System, a very popular IS sgsh. Therefore, this
study will develop a better understanding of what measuresn organization
adopts if any, to determine the success of SAP. Having a teetunderstanding of
the IS Impact model and how it relates to SAP specific Imehmarking will be
beneficial for theory, as we are looking at the IS Impact mdel from a academic
perspective but also utilising the SAP benchmarking progamme from a
practitioners perspective to determine the relevance beeen the two methods.

(d) Characteristics of the participants

This phase of the research project aims to assemble 10 parpants for the card
sorting activity. The participants will include industry experts (e.g. SAP
functional specialists responsible for the success oAB and Managers of SAP).

(e) Method of recruitment

A convenience sampling strategy will be used to identify rearch participants
for card sorting exercise. The participants will const of industry experts. The
researcher has personal contacts to staff working for Teleao in New Zealand
(Wellington); the researcher is also in an employee at Tedlem. These functional
specialists and managers develop and maintain SAP as part of thpbs. Due to
their knowledge about SAP, these functional specialists anchanagers will be
approached for participation in this project.

All initial contacts will be made via email, telephone or dce-to-face
conversations.

(f Payments that are to be made/expenses to bbuesed to participants

None
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(g) Other assistance (e.g. meals, transport) thatlie given to participants

Refreshments (e.g. coffee, mineral water, and biscuitsyill be offered to the
participants during the card sorting exercise.

(h) Any special hazards and/or inconvenience (including decgptihat
participants will encounter

None

(i) State whether consent is for: (Please indicatemany as it applies)

(i) the collection of data Y
(i) attribution of opinions or information N
(iii) release of data to others N

(iv) use for a conference report or a publication

(v) use for some particular purpose (specify\

Attach a copy of any questionnaire or interview schedulba@pplication

| have attached a copy of the set of questions that will besed in the card
sorting exercise.

() How is informed consent to be obtain@de paragraphs 4.31(g), 5.2, 5.5 and 5.61 of the
Guidelines)

(i) the research is strictly anonymous, an informatio@eshs supplied
and informed consent is implied by voluntary participatin filling
out a questionnaire for example (include a copy of terination

sheet) N

(i) the research is not anonymous but is confidertiadl informed
consent will be obtained through a signed consent fongiude a
copy of the consent form and information sheet)

Y
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(i) the research is neither anonymous nor confidérdizd informed
consent will be obtained through a signed consent fongiude a
copy of the consent form and information sheet)

N

(iv) informed consent will be obtained by some other hoet (please
specify and provide details) N

With the exception of anonymous research as inf(if, is proposed that
written consent will not be obtained, please exphaiy

(k)If the research will not be conducted on a striettynymous basis state
how issues of confidentiality of participants are todmsured if this is
intended. (See paragraph 4.3.1(e) of the Guidelind®.g. who will listen to
tapes, see questionnaires or have access to data). Ehsase that you
distinguish clearly between anonymity and confidentialltydicate which
of these are applicable.

(i) access to the research data will be restriciete investigator

N

(i) access to the research data will be restrictethéoinvestigator and
their supervisor (student research) Y

(ii) all opinions and data will be reported in aggregdiaun in such a
way that individual persons or organizations are notifiziple
Y

(iv) Other (please specify)

()] Procedure for the storage of, access to and dispdsdata,
both during and at the conclusion of the researgte dection 7 of the guidelines)
Indicate which are applicable:
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(i) all written material (questionnaires, interview notes, etc) will be kept in a

locked file and access is restricted to the investigator Y
(i) all electronic information will be kept in a passweprotected file

and access will be restricted to the investigator

Y
(i) all questionnaires, interview notes and similar tenals will be
destroyed:
(a) at the conclusion of the research N
or (b) 2  years after the conclusion of the research Y

(iv) any audio or video recordings will be returned to pgraiots and/or
electronically wiped Y

(v) other procedures (please specify):

If data and material are not to be destroyed pleasieaie why and the
procedures envisaged for ongoing storage and security

N/A

(m)Feedback procedurgSee section 8 of the Guidelinesfou should indicate
whether feedback will be provided to participants and intvidtwan. |If
feedback will not be given, indicate the reasons why.

A presentation will be provided summarising the resultobtained from
the card sorting exercise to the SAP manager and also fummal
specialists. Also a summarised report of the resultsdm the card sorting
exercise.

(n)Reporting and publication of results. Please indicate which of the following are
appropriate. The proposed form of publications should be indicated on the
information sheet and/or consent form.
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() publication in academic or professional journals Y

(i) dissemination at academic or professional confezen Y

(i) deposit of the research paper or thesis in thevébsity Library
(student research) N

(iv) a case study used for teaching purposes N

(v) other (please specify)
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APPLICATIONS FOR HUMAN ETHICS APPROVAL

CHECKLIST

Have you read the Human Ethics Committee Policy?

Have you read the Faculty of Commerce and Administration® B&ide?

Is ethical approval required for your project?

Have you established whether informed consent needs to teeabtar your project?

In the case of student projects, have you consulted your ssqreabout any human ethics
implications of your research?

O OOoood

Have you included an information sheet for participantsclv explains the nature and
purpose of your research, the proposed use of the mateliedted, who will have access to
it, whether the data will be kept confidential to you, how anatyyar confidentiality is to be
guaranteed?

Have you included a written consent form?

N

If not, have you explained on the application form why you donsad to get written
consent?

Are you asking participants to give consent to:

collect data from them

attribute information to them
release that information to others
use the data for particular purposes

OoOoon

D Have you indicated clearly to participants on the information sire#or consent form how
they will be able to get feedback on the research from ygu tfgeey may tick a box on the
consent form indicating that they would like to be sent a sanyinand how the data will be
stored or disposed of at the conclusion of the research?

D Have you included a copy of any questionnaire or intereiegcklist you propose using?

POINTERS TO AVOID HAVING APPLICATIONS RETURNED BEFO RE HEC
REVIEW

» The approval process is speeded up by not requiring the hard copy of your application form with
the signatures on it at the initial review process. The complete application (HEC application form,
info sheet, consent form, covering letter, questionnaire etc.) is to be emailed as an attachment in
one file to your supervisor who will email it to an SIM HEC member for a preliminary review.

» Do not insert a date into item 3 a.

» Delete the “Y” or “N” option that is not requiredO NOT remove any other text from
the application form.

» BOLD your answers if you wish but do not alter the font anye/ledse in the form.
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APPENDIX XIlI: Participants Information Sheet

VICTORIA UNIVERSITY OF WELLINGTON
Te Whare Wananga o te Upoko o te Ika a Maui

oy

SCHOOL OF INFORMATION MANAGEMENT
Participant Information Sheet
Project title: A multi-method study of the quality and impact of SARiilarge organization

Researcher:Azim Ali, School of Information Management (SIM),&oria University of
Wellington

Dear Participant,

Thank you for your interest in participating in this reshastudy exploring multi-method
study of quality and IS Impact of SAP. | am currently stagytowards a MCom degree at
Victoria University of Wellington, New Zealand. This prajdorms a part of my INFO 591
research dissertations.

Research Goal

This research project aims to understand the metricstosedasure SAP.

Your participation in this research will involve a cardteg exercise anticipated to last
approximately 40-60 minutes. Since 10 research participargqu&ed, each participant will
be asked to indicate time-slots for which he/she @ilalvie for the card sorting exercise
session. Based on this, | will organize a time thab@roodates every research participant’s
availability. You will be invited with an email includingdlexact date and location closer to
the date of the group session.
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Confidentiality

Confidentiality of information shared within each cardtisgr session is of fundamental
importance. It is essential that any information désed within the card sorting exercise will
be treated as confidential by all research participdiitsoughout the project, electronic raw
data will be stored password protected whereas any writééeriad will be kept in a locked
file. All data will be destroyed 2 years after the doson of the study. All raw data will be
kept confidential, and only accessible to the researahdr his supervisor. Only data in
aggregated form will be used in the thesis and in anyestmlblished in academic journals
or presentations at conferences. Any information taticipants provide will not be
attributed to individuals or organizations in which theykviNone of the participants will be
identifiable in any way.

You have the right to withdraw at any point up to thetstéthe focus group session or
during the focus group session, but any data collected upttpdhm of withdrawal cannot
be removed.

This research study has been reviewed by the SIM HuntdaosECommittee and approval
has been granted.

If you wish to receive an electronic copy of an intemesearch report summarizing my
analysis of the card sorting exercise, please inglithts on the attached ‘consent to
participation’ form.

If you have any further questions regarding this projectspleeontact me via email:
aliazim@myvuw.ac.nz or on my cell phone 0212309476. Alterelgtiyou can contact my
supervisor Dr Mary Tate via emailary.tate@vuw.ac.nar on landline 04 4635265.

Regards,

Azim Al

Email: aliazim@ myvuw.ac.nz
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VICTORIA UNIVERSITY OF WELLINGTON
Te Whare Wananga o te Upoko o te Ika a Maui

aZ0

add

SCHOOL OF INFORMATION MANAGEMENT

Consent to Participation in Research

Employee (Telecom): ... e

[Please mark each box with a tick to indicate agreement, then sign and date this

form]

1. Thave been given and have understood an explanation of this research and the
confidentiality conditions. I:I

2. Thave had an opportunity to ask questions and have them answered to my
satisfaction. |:|

3. Tagree to be interviewed by Azim Ali for the purposes of this research and I
consent to the use of my perceptions, experiences, opinions and information in
this research providing they are not attributed to me or my employer.

4. Tunderstand that I have the right to withdraw from this study at any point up to
the start of the card sorting session or during the card sorting sessiﬁ|
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5. T'understand that any information I provide through the card sorting activity will
be kept confidential to the researcher and the supervisor I:I

6. Iagree that the information discussed within the card sorting session may be
used for this INFO 591 research dissertation and may be presented at academic
conferences or published in journal articles. |:|

7. I'would like to receive an electonic copy of an interim research report
summarising the findings of the card sorting session. Please send it to the below
mentioned email.

Email:

8. Iunderstand that all the data collected by the research Azim Ali will be
destroyed 2 years after the conclusion of the study. |:|

Name (Participant) :

Signed: Date:

Name (Researcher) : Azim Ali

Signed: Date:
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APPENDIX XlI: SAP Benchmarking Results

2011/2012 Annual Report used for financial data, can be found via
http://investor.telecom.co.nz/phoenix.zhtml?¢c=91956&p=irol-reportsannualhist
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