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Abstract

The value of an IT system can be considered frarmnaber of different
perspectives. Specifically, the same IT systembsanmalued differently across different
stakeholders, time periods, usage environmentsotrer contextual factors. When
measuring the value of an IT system, it is impdrtarconsider what value perspectives
are relevant and how those perspectives affeadlielopment of value metrics. An IT
value assessment framework is proposed to aicemtiiging such contextual factors and

exploring how those factors affect the value teaealized from an IT system.
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Chapter 1:

Introduction

1.1 Introduction

Discussing th& ALUE of information technology (IT) has proved to beeay
difficult task for academics and practitioners alikks we will show in the literature
review, a number of models have been created f@sasig and discussing value but a
broad theory or framework does not appear to eikmtexample, a framework that can
describe many forms of anticipated and realizede/ahat can assess value in more
guantitative terms, and that can help guide thegded IT for value has not appeared in

the literature.

To illustrate this gap, first consider taking atpre of a child with a digital camera
and how this value could be described. The phopdgrg as a direct user of the
technology, may obtain value from using the cana@ichits sophisticated functions. The
family of the child, as users of the technologygput, may obtain value immediately
from the picture. The family may also find valugelain different contexts, as the
individual ages, gets married, and eventually pmasey. This form of contextual
understanding of IT valu@ situ has not been incorporated in any of the modelsdon
the literature. The models may talk about the tygfeslue a user may get but a detailed

model or expansion is not provided that captureb ivositu and temporal aspects.



Second, consider quantifying and actually asseshmgxisting or potential value.
Before a rigorous measurement or assessment cf gatube attained, the types of
values must be described and understood. If waressiat a description of value is
indeed possible, how might the actual value theartadysed? The literature we have
reviewed does not provide any systematic or modeéd way to think about the
assessment of value. By this we mean: what valae®e measured, where they may be
measured, how they can be measured, and how theumneezents might be interpreted.
There have been economic assessments and modelsi®f but there has not been a

theoretical basis for extending this to other fowhsalue.

Third, if it is assumed that i) value is importagud ii) you can possibly describe and
assess it, then it might be reasonable to specaltatet the ability to consciously design
IT for improved or maximum value. For example, hoould the user interface and other

functions be designed for the best possible efimyeand effectiveness?

Such a theory driven framework supporting the dpgon and categorization of
value, the assessment of value, and the desigrafoe does not currently exist. It is not
certain if such a framework can exist. Howevers thithe larger research question and
agenda that this thesis is part of. Preliminaragi®r a socio-tech model of IT
incorporating temporality and valuesitu is proposed in McKay (2004). This
preliminary model was used as a basis for the védiseription analysis performed in
McKay and Ng (2004). In terms of providing insigimg how to decompose value and
describe it, the framework appeared to have patevdiue. The full theory has not been

developed and relationships tested, but basic ebeaamal existence proofs have indicated



that this line of research has potential. The me$egeported in this thesis is the next step:

probing the ability to systematically assess valsiag a socio-tech approach.

To illustrate the value assessment issues thaiibrik attempts to address, imagine
that you want to implement a web portal for camgagrents and you need to justify the
expense and effort. What is the value of such alea&our and how can the value be
measured to justify the project? To answer thistioe, it is necessary to define what
constitutes/alue. The value of the patient portal will have diffeteneanings when you
consider the perspective of patients, patient famémbers, physicians, and the hospital.
A patient's family members may find value in thetpbif it provides care giving
information such as side effects to monitor andpiéiteent’s medication schedule. A
physician may find value in the portal if it makéeir patients more knowledgeable and
thus easier to communicate with. Value may alsmgbaver time as patients go through
their treatment. Information regarding initial sieliéects relating to cancer therapy may
be more useful when a patient starts therapy tlean the completion of their therapy.
Value can also be influenced by factors specifiartondividual. Some patients may not
be able or want to use the internet, renderingptiveal useless. Because the patient portal
may provide value in a number of different situatipeach occurring at different time
periods, measuring the value of the portal presmismber of a challenges addressed by
this research effort. Namely: What forms of valheldd be measured? What metrics
should be used? Where and when should these mie¢ridsployed? And what do these

measurements tell us?

The contribution of this thesis is to operationalire socio-technical value models

proposed by McKay and Ng (2004) by linking themhathie business process
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measurement concepts proposed by Camp (1995). dpecfically, the process models
described in Camp’s (1995) methodology to desdrilm@ness processes are extended
and used to explore the situ and temporal aspects of value proposed by McKayNam
(2004). Our objective is to explore whether thesecepts can be combined to form a
socio-technical methodology for systematically ass® the value of an IT system. This
thesis does not claim to provide a fully validateethodology, but investigates the merit
of certain relationships that can be used to thin&ut value in real situations and

provides a base for future research. This thesisganized as follows:

Section I: Introduction

» Section II: Literature Review

» Section lll: Theory Development

» Section IV: Research Design

* Section V: Case Study

e Section VI: Analysis and Discussion

* Section VII: Conclusion

1.2 Motivation

This socio-technical approach to value implies thatassessment of IT value
requires identifying what value means with respeche interaction between the IT and
its organizational context and developing metricsapture these forms of value. The

research questions presented by such a probleraxtare:

e What is value?



e How can value be measured?

The following sections will discuss these questiongreater detalil.

1.2.1 What is Value?

The Oxford English Dictionary defines value as “thiative status of a thing, or the
estimate in which it is held, according to its reakupposed worth, usefulness, or
importance” (Simpson & Weiner, 1989, p. 416). Exiieg this definition to IT, IT value
should therefore be an estimate of an IT systentisahworth, usefulness, or importance.
Such a definition does not indicate from what pecsipe worth, usefulness, or
importance is established and does not precludpdbgibility of multiple perspectives.
Shapiro and Varian (1999) provide insight into hibwg judgment is formed, describing
IT as an "experience good," where the true valub®fjood cannot be revealed until it is

used because it is context dependent.

Value is established through a complex relationbleifveen the IT system and the
context it used within. There are numerous contaxactors that can affect the value
realized from an IT system. Who the user is, hakgautilize the IT system, and when
the IT system is utilized are just a few of manyilatites that can influence the value of
an IT system. This relationship can be exemplifidetn we consider what constitutes IT
value in different contexts. The following thredosactions provide examples of what we

mean by contextual value.



1.2.1.1 Consumer Electronics Example

The first example considers the value of IT in astoner entertainment context.
These IT systems include devices such as MP3 @agameras, and televisions. McKay
and Ng (2004) introduce preliminary concepts thgigest a number of contextual factors
influence value. Interpreting some of these factothe context of this thesis illustrates

the idea of contextual value:

*  Producer or Consumer
The value of a device can be described from pradare buyer perspectives.
Consider a device that is used to produce somethatga consumer purchases. For
example, a personal computer used by an ad firenetate an advertising pamphlet
for a small retail firm. The ad firm gets valuerfraising the personal computer.
There is also a link to the retail firm (and po$gio its customers) if the pamphlet
gives them value - faster creation, easier contehision, and so forth. Thus, when
the information technology is used in a value chtiare are two perspectives to
consider. McKay and Ng (2004) used a digital canbeilustrate the values given
to the photographer versus the values given todteiver(s) of the photographic
image.

* Temporal Dynamics
Time also plays a significant role in determiniregue. The value of the device can
increase or decrease over time. This is not a nmatept in itself. For example, the
value of a photographic device may increase clustre holiday shopping season as
demand increases and decrease later on in itgdifeas new revisions of the device

are released. However, the meaning of the valusrodd through usage can also
6



change over time. For example, consider a paretsiy a home video of their
child. The value of the video will have a certairaning in the immediate timeframe
after the video is shot and can have an entirdfgréint meaning decades later when
the child has grown up.

Utility or Enriched

The meaning of value will also be different if asabe serves a utilitarian or enriched
function. The use of enriched function devices eaisers to experience “conscious
feelings of pleasure or enjoyment” (McKay and N®20 An example of this is the
conscious feeling of satisfaction a user may ddriwe using highly stylized
electronics. Other devices are used without anynigg@nd are simply seen as tools.
Consequently, the meaning of value will be differfestween these two types of
devices.

Usage and Results

Value can also be derived from the use, operasind,output of the device. For
example, consider a high capacity MP3 player. Valrederived from the actual use
of the device because the user can listen to suirtg more music. Value can be
derived from its operation because the MP3 plageartwld the user’s entire music
collection, eliminating the need to transfer musatween different music
repositories. And finally, the output of the devalso provides value, where music
can be consumed through a set of headphones an@ lauset of loudspeakers at a
party.

Consumer Dependencies

The value of a device is also dependent on theiohal characteristics of the

consumer. It is conceivable that different consiamwégl derive different levels of
7



value from the same device. For example, a consumers experienced with
photography may not derive as much value from lg Altomatic camera as a
beginner who simply wants a picture with minimdbef

»  Spatial Dependencies
The value of a device can also be different depgndn the location the device is
operated in. For example, the value of an in-caigadion system may be different
when it is used in an unfamiliar area from wheis bperated in the driver's home
city.

* Co-Dependencies
The value of a device can also be influenced bgdéencies on other devices.
Value can be contingent or modified by these depeai@s. For example, the value
of a DVD player to a consumer may be affecteddiggtal surround sound system is

used to output the audio signal of the DVD player.

This brief example identifies a number of contektaators that may influence the
value of a consumer electronic. A wide range oftertual factors are considered in this
example such as different types of users, diffepeirts in time, and different types of
usage. The next example follows a similar approdidtussing how contextual factors

affect IT value in a healthcare context.

1.2.1.2 Patient Portal Example

The second example introduces the subject of the staidy conducted as part of the
thesis and considers the value of IT in a healthcantext. More specifically we

consider the value of a patient web portal thavioles cancer patients with information
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regarding their treatment. A similar approach takgmMcKay and Ng (2004) for
preparing the contextual value dimensions for coreswelectronics was followed for the
cancer portal. The analysis suggests that the dlsech a portal system is dependent on

a number of different contextual factors which nraglude:

» Prognosisof Treatment
Since the portal is a tool used in the cancernreat process, how a patient
physiologically responds to their cancer treatnoerall can influence the value
they derive from the patient portal. For examgie, ¥alue of accessing treatment
information online may be different for a patierftavhas a high potential of
recovery compared to a patient who is in palliataee (no longer being treated for
recovery).

* Position in Treatment
Where a patient is in their treatment may also leala#ge bearing on the value of
the portal. The portal provides treatment inform@tsuch as the procedures to be
performed, possible treatment side effects, appatgpmedication, symptoms to look
for, etc. The value of being able to access thmimation through a portal may have
different value to new patients unfamiliar with tihheatment process than patients
that are already familiar with the treatment praces

» Patient Engagement
The degree to which patients are engaged in tlegtrhent can imply a different
meaning of value for the portal. For example, pasievho proactively research their
cancer therapy on a regular basis through thelparty value the portal as a

constant guide throughout their treatment. Morespaspatients that only use the



portal in extenuating circumstances may value tireapdifferently as a backup
resource for extenuating circumstances.

Trust in Portal

Value can also be affected by the patient's attitodvards the patient portal. In some
cases, patients may have preconceived notionsdiegahe usefulness of the
system. For example, the value derived from théaparay be different if a patient
has an enthusiastic attitude toward the functiahiaformation provided by the
portal compared to a patient who views the systétim wdifference, fear, or
mistrust.

Operation of Portal

The value derived from the portal may also dependsooperation. This includes
both execution and quality aspects. For exampéeyé#tue a patient derives from the
portal can be influenced by the depth and clarityeatment information available
and can also be influenced by the availability esgponsiveness of the site.

Use and Support by Care Givers

Value may also be influenced by the degree to wttiehportal is integrated into the
treatment process. The value provided by the porésl be different if it is a
standalone system provided by the hospital thantagrated system where
physicians refer patients to the system as pattedf standard practice.

Use and Support by Care Receiver

The amount of time patients spend using the portgt also be a major determinant
of value. The value a patient derives from usirgggbrtal on a regular basis may be

different from the value a patient derives frormgsihe system occasionally.
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* Timing of Information Accessand Use
Value may also be significantly affected by theitighof portal usage. Patients that
are made aware of treatment details through thialganior to treatment may have a
different experience from patients who attend tresatdt totally uninformed.
Consequently, this can alter the value of the ptwthoth patients and clinical staff.
* Useby Support Group
The portal also has the potential to provide véue patient's support group. Since
support group members may not be present for ctatguis, the portal enables
members of the support group to access the paigstitment information later on.
This aids them in providing appropriate care toghgent, such as reminding the

patient not to eat prior to an examination.

In this case, a completely different set of contekfactors are suggested to affect
the value of an IT system. It is interesting toensimilarities between the contextual
factors between this and the previous exampleekample, both sets of contextual
factors identify different points in time and diféat stakeholders. The next example

considers the value of an IT system in a retaitexmn

1.2.1.3 Barcode System Example

The previous two examples illustrated the ideaooitextual value in consumer
electronics and a web service context. The idemofextual value assessment is
applicable to other domains as well. For exampis, gubsection considers IT value in a

retail context. Specifically, we focus on a barcsglstem used to input product prices at
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a checkout stand. Again, using the McKay and N@42@nethodology, we identify some

of the contextual factors that may affect the valtisuch a system:

» Direct and Indirect Operators
Different perspectives of value can be found betwdieect and indirect operators.
Direct operators are those that interact with gstesn directly, such as a cashier that
scans the barcode from items. Value is derived frgphacing the manual process of
reading and entering price information with a siengdrocess of applying the
barcode scanner to the product. Indirect operaii@shose whose tasks are
indirectly affected by the barcode system. An exi@nopthis is a grocery store clerk
who must bag the items that are rung through bygdistier. Value is derived from
how tasks are indirectly impacted by the barcodtesy. In the case of the clerk, the
derived value may be the increased workload dulketd®arcode scanner increasing
the cashier’s throughput.

*  Employees and Employee Unions
Different value perspectives can also be found betwemployees individually and
employees as a whole. For example, an employealeraye value from a barcode
system because the barcode scanner allows theerftymp their job more
efficiently and reduces manual labour. An employe®n may derive value from
the barcode system differently based on fewer ynjlaims due to less manual
labour or increased job losses due to efficienegsgganabled by the barcode system.

* Ownersand Customers
The value of a barcode system can also be desdrtm@downer and customer

perspectives. An owner may define value as hovb#neode system contributes to

12



the organization’s goals. For example, does thedol® system increase sales or
reduce labour costs? Customers derive a diffecent bf value from the barcode
system, such as its impact on their wait in chetkoas or the accuracy of price
calculations at checkouts.

Manufacturer

The value of a barcode system can also be integbfedm the manufacturer who is
responsible for placing barcodes on their proditile the barcode may only be a
standardized code to print on the product label bdrcode itself can be
tremendously valuable if it conforms to packagiaguirements required by retailers
to carry a product.

Database

Barcode systems require a database backend thassaciate barcodes with product
information. The backend that supports the barsydeem also plays a significant
role in determining the value of the system. Farmegle, consider a barcode system
with a database that houses hundreds of thousémesns. The sheer magnitude of
data and resources required to create and masuatma database may influence the
value of the barcode system as a whole.

Physical Attributes

The value of a barcode system can also dependedteths that it processes. Certain
physical attributes can make an item ideal or @olatic for managing through a
barcode system. For example, items packed in bareegleal for barcode systems
because barcodes can be printed directly on theSrozll items such as small

candies are not as suitable because there isitisuffsurface area on a single item
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for a barcode. Consequently, value can be influghgethe number of items that can
be used with the barcode system.

* Customer Load
The value of a barcode system is also influencethéyoad of the task it is being
used in. For example, consider the difference betveelarge supermarket and a
small local store. The value of a barcode scarmarlarge supermarket with a large
product inventory and long line-ups during peakrsauay be different from the
value of a barcode scanner to a small local staehas a much smaller product
inventory and shorter line-ups at the cashier.

* Additional operations
Value may also influenced by the additional funcéility enabled by a barcode
system. For example, consider the analysis of @siol trends in a grocery store.
While it is possible to track purchases throughamual checkout process, this
places an additional burden on the cashier thataddyan unacceptable level of
inconvenience to the customer. Because a barcatiensys electronic, additional
operations such as tracking purchases can be pnaggd directly in the database so
that purchases are tracked the moment they aresda@onsequently, the barcode
system provides value by enabling new functioniddft was not possible with a

manual checkout.

In a similar fashion to the previous examples, slussection identifies a number of
contextual factors that may influence IT value iretil context. Again, it is important to

note the commonalities between the contextual fagtoall three examples. Contextual
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factors that involve dependencies and differerikedtalders can be found throughout all

three examples. The next subsection discussestbasmonalities.

1.2.1.4 Value Dimensions

While the previous examples are incomplete, tHegtilate how the value of an IT
system can vary across a wide variety of charatiesi It is important to note that the
characteristics from different examples addresdairaspects of IT usage. For example,
the “temporal dynamics” characteristic from the @amer electronic example and the
“position in treatment” characteristic from the lieeare example both address the time
aspect of IT usage. Similar commonalities can lea $etween other characteristics as
well. Using these commonalities as a starting powetcan group the discussed

characteristics into six broad areas:

1. Time

2. Stakeholders / Aggregate Stakeholders

3. Individual Characteristics

4. Task Impacts / Aggregate Task Impacts

5. External Dependencies

6. Usage

1. The time characteristic addresses how the pasd$dieeoaffects the realization of

value from an IT system. The meaning of value dange over time, as illustrated in

15



the consumer electronics example where the valagpafent’s home video changes
as their child grows up. Value can also changeradang to the stage of a particular
process, as illustrated in the healthcare exampbrava patient’s position in

treatment can affect the value of a patient portal.

. The stakeholder / aggregate stakeholder charaateaddresses how the goals of
different stakeholders and stakeholder groups mffuence IT value. Value is derived
from the IT system because it aids the attainmestakeholder goals. For example, a
barcode system that eliminates the need for castoenanually key in prices may
provide value to a cashier because it reducesistratheir hands. Stakeholder groups
may have different goals from an individual withivat group, leading to different IT
valuations. From the cashier example, a group sifieas, or employee union, may
value the barcode system differently from a siruglghier because a barcode system

may reduce the overall need for cashiers acrosetag industry.

. The individual traits characteristic addresses bHmwharacteristics of an individual

may influence how they value an IT system. Knowketltyel is one such
characteristic that can affect how someone mayevaltulT system. For example, an
novice photographer may derive different value frflly automatic camera than a
expert photographer because the novice dependsaraimera to select the
appropriate shooting parameters. Individual pefoaptand preconceived notions can
also affect how someone values an IT system. Fhené¢althcare context, an
example of this is how a patient that regards eepgportal with fear and mistrust
may derive different value from the patient pottan a patient who approaches the

system with an open and enthusiastic attitude.
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4. The task / aggregate task characteristic addréssesask level impacts affect the
value of an IT system. The introduction of an I'Eteyn can change how certain tasks
are performed, such as how a barcode scanner chhogecashiers enter pricing
information at a checkout. Task impacts can alscade, affecting adjacent tasks.
For example, by utilizing a bar code scanner, agrebagging groceries who may

need to work faster due to the cashier’s incregsecessing speed.

5. The external dependencies characteristic addréssesalue can be affected by
external factors such as inputs and other systerom the retail example, an
example of inputs affecting IT value is how the gibgl characteristics of the items
sold by a store affect the usefulness of a barsgdem. Some items do not provide
sufficient surface area for a barcode or do notrasufficiently flat surface to
accommodate barcode scanning. The value of andfEsycan also be dependant on
other IT systems. From the consumer electronicepla this is illustrated in how
the value of a DVD player can be influenced byghesence of a surround sound

system to utilize the audio signal from the DVDyaa

6. The usage characteristic addresses how value caffidated by the manner in which
the IT is used. The degree to which an IT systeemibraced by an organization or
integrated into the tasks performed by an orgaiozatnay affect the value that is
derived from the IT system. From the healthcarergta, an example of this is how
the value of a patient portal may depend on theeadetp which clinicians refer and

encourage patients to use the portal to supparttteatment regiment.

Moving forward, we will refer to these six dimenssoas the preliminary dimensions

of IT value. While other value dimensions may exisé six provide a reasonable starting

17



point to approach the complex nature of IT value &8n classify the contextual factors

presented in the previous three examples intotdlepnary IT value dimensions, as

illustrated in Table 1.

Table 1. Potential Value Dimensions

Temporal Position in
Dynamics Treatment
Timing of
information Access
and Use
Producer or Support Group Employee and
Customer Employee Unions
Owners and
Customers
Producers
Utility or Enriched Patient
Consumer Engagement
Dependency Trust in Portal
Usage and Results | Prognosis of Direct and
Treatment Indirect Operators
Operation of Portal | Customer Load
Additional
Operations
Spatial Database
Dependencies Physical
Co-Dependencies Attributes

Usage and Support
by Care Givers

Use and Support
by Care Receivers

18



When we talk about the value of an IT system, weget a better idea of what we are
talking about by drawing from the preliminary ITlwva dimensions to ask questions such

as.

* At what point in time is value being considered?

* From whose perspective is value being considered?

* From what demographic is value being considered?

* From what scope of activities is value being coasad?

* From what types of deployments is value being actereid?

* From what types of usage patterns is value beingidered?

These questions dichotomize IT value, where diffecembinations of answers to these
guestions identify different types of value. Foample, the type of value provided by a
patient portal to a senior citizen well into theéncer therapy process may be different
from the value provided to a young adult just entgtheir cancer therapy process.

The multi-dimensional nature of IT value preserttedugh these examples presents
a major challenge for assessing IT value. Becaiffggaht types of IT value can exist, an
IT value assessment must account for these formaloé&, requiring the assessor to be
sensitive to different IT value dimensions. Parthi$ thesis addresses how assessing IT

value can be sensitive to such dimensions.
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1.2.2 How is Value Measured?

In addition to specifying the type of value beingestigated, assessing IT value
requires the development of metrics to investigatae. The development of metrics is
not a trivial task. To develop a metric to inveat&ga particular form of value, some

guestions that need to be considered are:

1. What phenomena should be measured?

2. Where should measurement occur?

3. When should measurement occur?

4. How should measurements be interpreted?

The first question addresses what the metric shoellcheasuring. To investigate a
particular type of value, there are numerous pheamanthat can be measured. For
example, assuming that information quality is aetgp IT value, what constitutes quality
information? High quality information may be a umggpiece of information that

managers need or greater accuracy in an existewg @f information.

The second question addresses where a metric sbeuldployed. For example,
consider a survey metric that measures a patieatigprehension of the medical process.
Patient comprehension of the medical process candasured in a variety of processes,
such as during a consultation, when they are undsya test, or when they are at home

taking their medication.
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The third question addresses the time at whichasaorement should occur. Metrics
can be deployed prior to the realization of valubile value is being realized, or after the
value has been realized. Again, consider a sunadyierthat measures patient
comprehension. Such a metric can be used to faet consultation with a physician

or it can be used later, when the patient has ceteqgbla series of treatments.

The last question addresses how the results obtdiya metric should be
interpreted. For example, suppose that system usggere used to investigate the
usefulness of a patient portal to patients. Whsiglt into usefulness is revealed if 30%
of patients log on to the system five or more tipesweek, 40% patients log onto the
system four to zero times per week, and the rem@iB0% of patients do not use the

system at all?

These questions identify a number of issues thgtmead to be dealt with in the
development of metrics. To investigate a particakpect of value, assessors may need to
decide what phenomenon should be measured, whersuneenents should occur, when
measurements should occur, and how measurementisl si®interpreted. On what basis
should these decisions be made on? Why should loer@omenon be measured instead of
another? Why should measurement occur at thisinaséad of another? A portion of this

thesis investigates how these questions can besskit.
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1.3 Summary

This section introduced the assessment of IT vasuthe problem context for this
thesis. Based on a socio-technical perspectivepajor research questions regarding

this problem context are proposed:

1. What is value?

2. How is value measured?

Based on the examples and discussions, a numissuals regarding value and the
measurement of value are identified and will beftloeis of this study. Based on the
previous examples and discussions, it is appahentT value can be a complex entity
that is influenced by numerous contextual factS8ane of these factors may be: time,
stakeholders, individual characteristics, task ioipaexternal dependencies, and usage.
When assessing IT value, it is necessary to conbm& these dimensions should be
addressed. Additionally, the development of metigcsapture value can entail a number
of issues. Some of these issues may be: what phareota measure, where measurement
should occur, when measurement should occur, awchimasurements should be
interpreted. This thesis will propose an initigrfrework to address these questions and

will partially validate this framework through assastudy.
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Chapter 2:

Literature Review

The previous chapter introduced the problem cordéassessing IT value,
discussing the possible dimensions of IT valueiasdes of metric design. This section

examines how these topics have been addressee bietiature.

Section 2.1 will examine how the literature addessbe different dimensions of IT
value. To review this field, we partition our anglyinto three parts. The first part
discusses IT acquisition frameworks that propostofa and processes that drive the
adoption of an IT system. The second part discysssisimplementation frameworks
that identify different categories of impacts thedult from adopting an IT system. The
third part discusses a model of IT value that psgganultiple dimensions of IT value.
The purpose of this review is to determine howf tihese bodies of literature address the

dimensions of IT value suggested in the previowptdr.

Section 2.2 will examine the literature regardinhg tlesign of metrics. In particular,
we will examine how the literature addresses mekegign issues, such as what to
measure, where to measure, when to measure, anthbasures should be interpreted.
Based on the metric design principles identifiaddigh this review, the applicability of

these principles to assess IT value will be disediss
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2.1 Review of IT Value Dimensions

The discussion regarding IT value in the previcuepter suggests that IT value is a
broad concept that describes an IT system’s aatogh, usefulness, or importance. It is
broad because value can have many dimensions, sontech may include: time,
stakeholders, individual characteristics, task iobpaexternal dependencies, and usage.
For example, using a stakeholder dimension, wecoasider the value of an IT system
to a customer, an operator, or a shareholder ofganization. Based on a time
dimension, we can consider the value of an IT systedifferent points in time, such as
before a medical treatment, during a medical treatirand after treatment is completed.
Through part of this review, we aim to investigateat dimensions of value are
addressed by the literature. We will examine selastfrom the following bodies of

literature:

1. Acquisition frameworks

2. Post-implementation frameworks

3. IT value frameworks

Section 2.1.1 will review acquisition frameworkslgost-implementation frameworks
and examine how these frameworks identify diffedintensions of IT value. Section
2.1.2 will examine a framework for IT value and qmare the IT value dimensions
explicitly proposed by this framework to the IT waldimensions implied by acquisition

and post-implementation frameworks.
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2.1.1 Acquisition and Post-implementation Frameworks

This section analyzes the dimensions of IT valuglied by acquisition and post-
implementation frameworks. Acquisition frameworlesdribe the factors and processes
that drive IT system adoption. Part of this analygill examine the IT value dimensions
revealed by drivers of the adoption process. Roptamentation frameworks categorize
the different types of impacts that can result fibi adoption of an IT system. The other
part of this analysis will examine the IT value emsions revealed by the different types

of impacts proposed by post-implementation framéwsior

2.1.1.1 Acquisition Frameworks

A number of factors and processes determine holW agistem is utilized within an
organization. Perceptions, learning curves, andati@mn costs are just some of the
factors that affect IT system adoption. Here, waew® two major frameworks that
address the adoption process: the technology amtaptodel (Davis, 1989; Davis et

al., 1989) and the diffusion of innovations modebgers, 1995).
Technology Acceptance Model (TAM)

The technology acceptance model (Davis, 1989; Datvad., 1989) is a theoretical
model that describes how users come to acceptsateahnology. The theory proposes
that an individual’s intention to use an IT systendependent on two factors: perceived
usefulness and perceived ease of use. This mofiether extended by the TAM2 model
(Davis & Venkatesh, 2000) that introduces a nunabeleterminants for the perceived
usefulness construct. These determinants are:ivgenorms, experience,
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voluntariness, image, job relevance, output quadihd result demonstrability. Figure 1
from Davis and Venkatesh (2000) illustrates thestaets and relations proposed by the

TAM and TAM2 models.

Figure 1. TAM2 Model
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Quality

Technology Acceptance Model

Result
Demonstrability

(Davis & Venkatesh, 2000)

The original TAM model proposed that perceived ubefss and perceived ease
determines were key factors that affect a usecgptance of technology. Perceived
usefulness can be defined as the degree to whiskrabelieves that the IT system will
improve their job performance. Perceived ease eftas be defined as the degree to
which a user believes that using the IT systemnatlrequire additional effort above
what was originally necessary. In the TAM modelyi341989) proposes that perceived
ease of use influences perceived usefulness ahdcbastructs influence a user’s
intention to use an IT system, which, in turn, effethe user’s actual usage of the IT

system.
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The TAM2 model extends the original TAM model byraducing a number of
social and cognitive determinants of perceivedulsets. The social determinants are:
subjective norms, voluntariness, and image. Sulbgabrms can be defined as the
degree to which a user believes that social estitigortant to the user feel that the user
should take a particular course of action. Voluntss reflects whether usage is
mandated or voluntary and image reflects whethageiss perceived to enhance the
social perception of the user. Davis and Vanke(2800) propose that voluntariness
moderates the effect of subjective norms on a siseténtion to use an IT system. That
is, subjective norms will positively affect usageéeintions when usage is mandatory and
will not affect usage intentions significantly whesage is voluntary. Additionally,
subjective norms are proposed to have a positiigeimce on the perceived usefulness of
an IT system. The framework considers the impaet ader’s experience on these
relationships, proposing that increased exposuam td system reduces the influence of
subjective norms on perceived usefulness and ustaggions. Lastly, the framework
proposes that subjective norms will have a posgifect on image, which, in turn, will

have a positive effect on the user’s perceivedulise$s of an IT system.

The TAM2 model also introduces a number of cogaitieterminants that positively
influence the perceived usefulness of an IT sysiémse determinants are: job
relevance, output quality, and, result demonstitgbiob relevance is defined as a user’s
judgement of how applicable an IT system is tortjudd function. For the task areas
where an IT system is applicable, output qualifients the user’s judgement of how
effectively an IT system performs or contributeshiose tasks. Result demonstrability

describes the tangibility of an IT system’s perfarmoe or contribution.
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The constructs proposed in the TAM and TAM2 modaeldress two of the
preliminary IT value dimensions introduced in threypous chapter: task level impacts
and individual characteristics. The perceived edsese construct addresses the task
level impacts dimension because it describes thaiadal task overhead that will result
from using an IT system. Additionally, the deteramis of perceived usefulness (job
relevance, output quality, and result demonstrighisilso address the task level impacts
dimension. Job relevance describes the applicabilian IT system to the tasks being
considered; output quality describes the effecegsrof task impacts caused by an IT
system; result demonstrability describes the tahiyilof the task impacts caused by an

IT system.

The remaining constructs proposed by the TAM andf2ZAnodels identify various
individual characteristics that affect the realizatof IT value. The subjective norms and
image constructs illustrate how an individual’sp@sse to social forces can affect the
realization of value from an IT system. Additioiyalihe experience construct illustrates
how an individual's experience with an IT system e#so affect the realization of IT

value.

In summary, the TAM and TAM2 models directly addréso of the preliminary IT
value dimensions proposed in Chapter 1. Task levehcts and individual
characteristics are heavily emphasized while afimeensions, such as different
stakeholders are largely ignored. Next we condider another acquisition framework,

the diffusion of innovation model, addresses thdisensions of IT value.
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Diffusion of | nnovations

The diffusion of innovation model (Rogers, 1995amother theoretical model of IT
acquisition. Unlike the TAM model that focuses mwha particular individual or
organization adopts an IT system, the diffusion eldakes a sociological perspective,
modeling how IT is adopted across an entire pofmriaRogers (1995) defines diffusion
as the “process by which an innovation is commuaed#rough certain channels over a
period of time among the members of a social syStBased on this definition, the

framework proposes four major constructs of th&udibn process:

1. The innovation

2. Communication channels

3. Time

4. The social system

The innovation construct addresses the basic desistecs of an IT system that will
influence its diffusion process. These characiessre: relative advantage,
compatibility, complexity, trialability, and obsexlility. Relative advantage is defined as
the degree to which the information system is peeckas superior to the previous
solution it replaces. The diffusion model propotbed as the relative advantage of an IT
system increases, its rate of diffusion will alsorease. Compatibility is the perception
of how consistent an IT system is with existingues, past experiences, and needs of
potential adopters. Greater compatibility also d@a®sitive influence on the rate of
diffusion. Complexity is defined as the perceivedjgte of difficulty involved in
understanding and using an IT system, similar éoprceived ease of use construct from
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the TAM model. Complexity is proposed to have aateg influence on the diffusion
rate of an IT system. Trialability can be definsdlze degree to which the user can
experiment with an IT system before adoption, whbservability can be defined as the
tangibility of results and contributions from andystem. Both trialability and
observability are proposed to have a positive erflee on the diffusion rate of an IT

system.

The second construct, communication channelshareneans by which the
knowledge of an IT system spreads across a popuoldtiere, the framework identifies
two types of channels: mass media and interpersbteas media channels distribute
knowledge of an IT system across large audienbesigh news reports, advertising
campaigns, print media, websites, etc. How radiodlT system is from its predecessors,
the controversy caused by using an IT system, lamdhttiators of the IT system are
some of the factors that trigger diffusion througass media channels. Interpersonal
channels distribute knowledge of an IT at a perslaval, such as a recommendation
from a peer. Rogers (1995) notes that mass medianels are effective in spreading
knowledge of an IT system while interpersonal cledsare effective for forming and

changing attitudes towards an IT system.

The time construct addresses how adoption occuestowe and provides both an
individual level and social level perspective. Agtuser level, the framework proposes a
multi-stage model of user adoption that consisthefuser acquiring knowledge of an IT
system through communication channels, being pdexlito adopt the IT system through
interpersonal channels and perceptions of the $tesy, symbolically adopting the IT

system due to persuasion or social pressures ligcadapting or implementing the IT
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system into their activities, and seeking confinorategarding their choice to adopt the
IT system. At the social level, the framework preg®that over the lifecycle of an IT

system, the total adoption of an IT system oveetaan be modelled as an S-curve that
can be segmented into innovator, early adoptely e@jority, late majority, and laggard

groups that account for 2.5%, 13.5%, 34%, 34%,1869% of adopters, respectively.

The social construct encompasses the mechanisiisiaisocial system that
facilitate the diffusion and adoption of an IT ®mst These mechanisms are: social status,
social norms, opinion leaders, and change ageatsalStatus and norms are social
forces that can both impede or accelerate thegidfurate of an IT system. Opinion
leaders are influential individuals within a soggstem whose perceptions of an IT
system can affect its rate of diffusion. Changenégalso seek to influence the public
perceptions of an IT system, promoting the peroapput forth by the change agency

they are affiliated with.

The diffusion model is a descriptive model of hawld system spreads across an
entire population, illustrating how different sddi@arces affect IT system adoption. The
diffusion model addresses three of the prelimin@ryalue dimensions identified in
Chapter 1: time, task level impacts and individtiaracteristics. The impact of time on
IT value is implied through the individual and sadanodels of adoption that occur over
time. The task level impact dimension is addreskemligh the relative advantage,
trialability, and observability constructs of th@del. Most significantly, the diffusion
model provides a richer understanding of how sdoraes (interpersonal and mass
media communications) and compatibility affect hodividuals derive value from an IT

system.
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In summary, the IT acquisition models reviewedhis section address only three of
the preliminary IT value dimensions proposed in@béal. The following section
examines the dimensions of IT value addressed bitipplementation frameworks and

how they compare to the preliminary IT value dimens.

2.1.1.2 Post-implementation Frameworks

Once an IT system is acquired, it can affect tlggigier in numerous ways. For a
commercial organization, work processes, produdmeals, organizational strategies,
company culture, and external organizations aregfiew of many things that can be
impacted by an IT system. Post-implementation fraarks provide taxonomies to
organize such impacts. The purpose of these framkawe to capture the different
contributions of IT systems, providing a startirmm by which “the information system
function can be evaluated and refined” (Groveil.etl@96). The IS success model
(DeLone & McLean, 1992), six classes of IS effestigss (Grover et al., 1996), and IS

effectiveness framework (Seddon et al. 1999) aeetluch frameworks.
Information System (IS) Success Model

The IS success model proposed by DelLone and Mc{1€8?) identifies six
different aspects of IT impact. Based on an IT aidopmodel that consists of six
interrelated processes, the authors propose sestgpimpacts to reflect each of the six

processes. These six processes are:

1. System quality

2. Information quality
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Usage

»

User satisfaction

o

Individual impact
6. Organizational impact
Figure 2 from DeLone and McLean (1992) shows thaddption model that forms the

basis of this framework and illustrates the relalups between each of the processes.

Figure 2. DeLone and McLean IS Success Model

System Use
Quality
Individual _\ Organizational
y Impact —-/ Impact
Information User
Quality Satisfaction

(DeLone and McLean, 1992)

The first two processes in the model address ttteteal and semantic attributes of
the IT system under analysis. The system qualibggss entails technical attributes
regarding the operation of the IT system. More Bpedly, it is based on the accuracy
and efficiency of communication from the field aformation theory (Shannon &
Weaver, 1949). An example of a technical leveilaite would be the amount of time

that an IT system is running, or also known asesysavailability.
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The information quality process entails the sentaattiributes regarding the
information provided by the IT system. More spealfiy, it is based on the information
influence theory of Mason (1978) that recognized thformation being communicated
carries intended meanings. Information qualityiladties revolve around how efficiently
information is being conveyed, such as how easilgex can understand the information

they are receiving from the IS.

The remaining four processes are influenced bgyiséem quality and information
guality processes, reflecting the effects of they$tem. The first two processes are the
usage and user satisfaction processes which dedwib the system is used and how
satisfied user are with the IT system. The autpoopose that usage and user satisfaction

are interrelated and are influenced by system mfadmation quality.

The last two processes are individual and orgaisizakt impacts. The authors
propose that individuals are impacted based o tisei and satisfaction with an IT
system. Individual impacts, in turn, determineithpact of the IT system on an

organization as a whole.

A taxonomy for IT value measures is proposed baseithese six processes. In such
a taxonomy, measures are categorized by whicheodithprocess areas they measure.
The authors propose that such a dichotomy prowadsarting point from which metrics
to assess IT value can be developed. The actuacmate not prescribed as they should
reflect objectives and context of the value assessniable 2 interprets an example by

DeLone and McLean (1996) that applies the framewoidn e-commerce system.



Table 2. E-Commerce Success Measures

E-Commerce Success Measures

Systems Information Use User Individual Organizational
Quality Quality Satisfaction Impact Impact
- Adaptability - Completeness - Nature of - Repeat - Reduced - Cost savings
use urchases search costs
- Availability - Ease of 3 - Expanded
o understanding - Navigation - Repeat visits - Time Savings markets
- Reliability patterns
- Personalization - User surveys - Incremental
- Response I - Number of additional sales
time - Relevance site visits
- Usability - Security - Number of
transactions
executed

(DeLone & McLean, 1992)

To validate the IS Success Model, DeLone and Mcl(&#862) reviewed the

literature between 1981 and 1987, classifying @héVT value measures into their

framework. Overall, the IS Success framework appeahave been well received by

researchers with citations in 285 refereed paper journals and conferences since

2002 (DelLone & McLean, 2003). Two research stubese empirically tested the

relationships proposed in the adoption model (Sed@&iew, 1994; Rai et al., 2002)

and 14 other studies have investigated some ahthkcit and implicit relationships

proposed by the framework (DeLone & McLean, 2003).

The IS success model proposes characteristicé&thatto four of the preliminary IT

value dimensions: tasks level impacts, usage, iddal characteristics, and stakeholders.

The system quality and information quality constsuaddress the task level impacts

dimension, recognizing how an IT system affectkdad technical and semantic levels.

The use construct addresses the usage dimensidrvalue, recognizing that IT systems

can be used in different ways. The user satisfacdamstruct addresses the individual
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characteristics dimension of IT value, recognizamgndividual’s degree of gratification
with an IT system. Lastly, the individual and orgation impact constructs address the
stakeholder dimension of IT value, identifying teifferent parties (individuals and
organizations) who are affected by an IT systensuimmary, the IS success model
identifies attributes in four of the preliminary Value dimensions, overlooking the time
and external dependencies dimensions. Next, wadmrtbie IT value dimensions

addressed by another post-implementation framework.

Six M easures of IS Effectiveness

Similar to the categorization scheme proposed byoDe and McLean (1992),
Grover et al. (1996) proposes six different categoof IT value measures based on three
contextual factors of an IT value assessment: etiakireferent, unit of analysis, and

evaluation type.

Evaluative referent is defined as the “the relasitandard that is used as a basis for
assessing performance” (Grover et al, 1996, p..X80jnore simply, it identifies what
the assessment subject is being compared to. Télegere standards for IT systems are
introduced: other systems, theoretical ideal, &lfi For assessments where other
systems are the relative standard, metrics aretosedamine the value of an IT system
relative to another system. In cases where a ttieareleal is the relative standard,
metrics are used to examine IT value from an efficy perspective. For cases where the
system at a previous time period is the relatimadard, metrics provide insight into how

system performance changes over time.
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Unit of analysis establishes the organizationagllet which value is being
measured. For this contextual factor, the framevidektifies two levels where
measurement can occur: the organizational levettamehdividual level. Grover (1996)
argues that different levels of analysis are neagdsecause IT impacts at the individual
level and organizational level are sufficientlyfdient to require different metrics. For
example, an individual level metric may analyzeithpact of an IT system on the
average length of a physician consultation whil@ayanizational level metric may

analyze the impact of an IT system on a hospitaiisual operating budget.

Evaluation type identifies which aspect of IT us&gbeing measured. Here, the
framework identifies three aspects of IT usagecess, response, and impact. These
aspects can be interpreted as how an IT systeming bised, the reaction to IT system

usage, and the implications of IT system usagpectsely.

The framework identifies six different classes Divalue measures based on
different combinations of the unit of analysis a&waluation type attributes. This is

illustrated as a decision tree in figure 3 from et al. (1996).
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Figure 3. Six Measures of IS Effectiveness
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(Grover et al., 1996)
The six resulting classes of IT value measures are:

* Class I: Infusion Measures (Organizational levebhdeéss Measure)

* Class Il: Market Measures (Organizational levelgfitmnse Measure)
» Class lll: Economic Measures (Organizational lelrapact Measure)
* Class IV: Usage Measures (Individual level, Proddsasure)

» Class V: Perceptual Measures (Individual level,f®ese Measure)

* Class VI: Productivity Measures (Individual levishpact Measure)

The first three classes of measures are organmztievel measures. Infusion measures
capture the degree to which the IT system is eneloray the organization. Market
measures describe the manner in which internakatetnal customers react to IT system
adoption. Economic measures capture the effedtsedfT system on the organization,

including areas such as financial performance, @titiye position, and overall
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productivity. The last three classes of measurdseas the individual level. Usage
measures capture the degree to which the IT syistetilized by its users. Perceptual
measures describe user beliefs and attitudes tavarslystem. Productivity measures

capture how the IT system affects the performarckfi@rent parts of the organization.

To validate their framework, Grover et al. (199€Yiewed a selection of IS
effectiveness literature, classifying relevant Blue measures into their framework. The
authors reviewed the literature of eight publicasitbetween 1980 and 1994:
Communications of the ACM, Decision Sciences, Infation and Management,
Information Systems Research, ICIS Proceedingsndbaf MIS, MIS Quarterly and
Management Science. All articles were examineddap euthor to determine the
evaluative referent, level of analysis, and evadumatype, and resulted in a consistency
rate of approximately 90% between different auth®he proposed framework is also
largely consistent with the IS Success frameworkl{@ne & McLean, 1992), where all
but one class of measures (market measures) pipyggerover et al. (1996) can be
classified into one of the six processes of IT aidopproposed by DeLone and McLean
(1992). Infusion and economic measures map to argonal impacts, usage measures
map to system use, perceptual measures map tsatsdaction, and productivity
measures map to individual impact. In essencesithelasses of IT value measures
proposed by Grover et al. (1996) largely serveefme the ideas of DeLone and McLean

(1992), further structuring the construct spacélofalue measures.

This framework addresses two of the preliminary#élue dimensions introduced in
Chapter 1: task level impacts and stakeholders.eVhakiation type construct addresses

the task level impacts dimension of IT value byntifging three ways an IT system can
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operate at the task level: process, response goatimrlhe organization level construct
addresses both stakeholder and task level impanendions, identifying different
stakeholders and their corresponding scope ofiaevAdditionally, the evaluative

referent construct identifies three different categs of IT value measures.

| S Effectiveness Framework

The IT effectiveness framework proposed by Seddah €1999) takes a different
approach to organizing IT value measures. Unlikeiopost-implementation frameworks
that organize IT value measures based on diffeypets of IT impacts, the IT
effectiveness framework organizes measures bas#tedygpe of IT system being
evaluated. Based on the organizational effectivefasnework by Cameron and
Whetten (1983), the framework uses stakeholdersgat®m type dimensions to

distinguish different IT system deployments.

The stakeholder dimension in this framework ismksdi as “a person or group in
whose interest the evaluation of IS success ifgpperformed” (Seddon et al., 1999, p.
5). Or alternatively, the perspective from whichvidlue is being considered. The

framework proposes five types of stakeholder petspes:

=

the independent observer who has no stake

2. an individual who wishes to be better off

3. agroup who also wishes to be better off

4. managers and owners who want the organization teetier off

5. a country that wants the society as a whole todbeboff
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The system type dimension defines the scope dfltbgstem under analysis. Six

different scopes are introduced:

1. an aspect of IT use (e.g. user interface)

2. asingle IT application

3. atype of IT or IT application (e.g. data warehquse

4. all IT applications used by an organization or sufganization
5. an aspect of system development methodology

6. the IT function of an organization or sub-organaat

Based on these two dimensions, a two-dimensionabmdentifies thirty different
types of IT value assessments identified by a @aer system type (the columns in the
matrix) and stakeholder (the rows in the matrixnbaation. IT value measures are
organized by which type(s) of IT assessments theyppropriate in. For example,
metrics for user input errors may be classifiednmassessment context where the
stakeholder is an individual and the system tym®me aspect of an IT system. A metric
for macroeconomic productivity in a particular isthy may be classified in an
assessment type where the stakeholder is an eatirdgry and the system type embraces

all of the IT applications used by an organization.

To validate their framework, Seddon et al. (19%%)jewed the IS effectiveness

literature written between 1988 and 1996 in thedaluof Management Information
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Systems, Information Systems Research, and Managédnfermation Systems

Quatrterly, attempting to classify empirical measuiind in the literature into the
different assessments contexts identified by thméwork. In total, 186 papers were
identified to possess empirical IS performance messand were classified into the
framework. During the classification process, ththars noted that classification “was
not always clear cut,” (Seddon et al., 1996, p.d8) suggested that these difficulties can
be attributed to weaknesses in the framework ansipime cases, failure by authors to

clearly identify the stakeholders and/or the systyme under analysis.

In terms of the IT value dimensions suggested enpitevious chapter, the IS
effectiveness framework addresses the stakehohdetagk level impact dimensions. The
stakeholder construct identifies different paraffected by an IT system and introduces
new stakeholders, such as aggregate groups, thabaaddressed by other frameworks.
By identifying the scope of a system, the systepe tyonstruct implicitly addresses the
task level impact dimension because system scopkcitly specifies the scope of tasks

relevant to an IT system.

2.1.1.3 Critique of Acquisition and Post-implementation
Frameworks

Based on the review of IT acquisition and post-enpéntation frameworks, we can

observe two problems with how the literature adsiedT value. These problems are:

*  Problem of value dimensions

* Problem of assessment methodology
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Problem of Value Dimensions

One of the primary problems with the reviewed frameks is the inconsistent
definition of IT value. Of the six dimensions of V&lue suggested in the previous
chapter, time and external dependency dimensi@saraddressed by any of the
reviewed frameworks. Moreover, for the IT value dimsions that are addressed, each
dimension is not addressed consistently by eachewaork. For example, in the
stakeholder dimension, the six measures of IT g¥feess (Grover et al., 1996)
identifies individual level and organizational Iégéakeholders while the IT effectiveness
framework (Seddon et al., 1999) identifies inde@ambservers, individuals, groups,
managers, and countries. The inconsistent and ipls@entreatment of IT value is
illustrated in table 3 where the contributions atle framework to each the preliminary

IT value dimensions are shown.
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Table 3. Framework Comparison

Product lifecycle
User adoption
stages
Independent
observer
Individuals Individuals Individuals
Organizations | Organizations | Groups
Organizations
Country
S Social forces
Image (interpersonal User
Subiective and mass media satisfaction
) communications)
norms
Perceived
ease of use Relative System
Job relevance | advantage quality Unit of
S . System scope
Output quality | Trialability Information analysis
Result Observability quality
demonstrability
Use

These observations suggest that the literatures ladonsistent treatment of the meaning
of value, where each IT framework focuses on aqaar set of value attributes and

overlook many others.



Problem of Assessment Methodology

Another problem is the absence of methodology teldg IT value metrics. Post-
implementation frameworks propose basic taxonoma@sganize value assessment
metrics, but do not describe how metrics shoulddaesloped from these categories. For
example, the IS success framework (DelLone & McL&802) requires users to select
relevant metrics according to the objectives amdexd of the value assessment (DelLone
& McLean, 2003). However, what the context is and/tthe context affects the selection
of metrics is not specified. These are crucial @pgibn issues that are not addressed by
this framework. The other two frameworks (Grovealet 1996; Seddon et al. 1999)
parameterize the contextual factors of an assessmeatentify different categories of
metrics. However, these frameworks also do notige&any guidance to develop metrics

from their respective categories.

The process of developing metrics may not be @trprocess. For example,
consider an information quality metric (from thed&ccess framework) to evaluate an
enterprise resource planning (ERP) system. Iteesgary to interpret what information
quality means in this particular deployment of ERIRjh quality information may imply
that the ERP system reports the precise amountvehtory in the warehouse at any
given time or that the ERP system automaticallgwdates all the manufacturing
performance numbers that managers need to conth&teveekly status updates.
Identifying what IT value means in a particulard@ployment requires adapting high
level constructs, such as information quality, éoywspecific contextual factors, such as
the need to keep track of inventory very closelp onanagers need for specific

performance figures. Additionally, once a particdtam of value is identified, a metric
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must be created to investigate that form of values brings forth many metric design
issues including those suggested in the previoapteh (what phenomena should be
measured, where measurement should occur, wheruree@nt should occur, and how
measurements should be interpreted). This idest#isubstantial gap in post-
implementation IT frameworks. While post-implemeina IT frameworks identify
different types of IT value, how metrics can bee@eped to investigate these types of IT

value is overlooked.

2.1.1.4 Summary of Acquisition and Post-implementation

Frameworks

The various value dimensions introduced in theaw\of acquisition and post-
implementation frameworks provides evidence to supihe multi-dimensions nature of
IT value suggested in the previous chapter. Moreorehe context of IT value
assessment, this review identifies a number ofsarethe literature that need to be

addressed. These areas are:

* A general framework to approach IT value

* Methodology to develop value assessment metrics

The following sections in this literature reviewaaxine the literature regarding these

areas.
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2.1.2 I'T Value Frameworks

The previous discussion reviewed a number of ITiedtameworks and found that
each framework approached value differently. Actjois frameworks naturally focussed
on aspects of value related to the adoption ofrteldyy. Other frameworks presented
taxonomies to categorize different forms of IT valtlowever, if we consider the
problem introduced in chapter 1 of understandimgvidlue of taking a photograph of a
child, none of these frameworks address how vadmebe realized in different situations,
such as by the operator when the photograph isitdkethe family after the child has
grown up. Acquisition frameworks only focus on deguisition of IT while the
taxonomy frameworks focus on classifying known ferofi value and do not provide
mechanisms to explore value in different situatidieerefore we introduced an
unpublished framework proposed by McKay (2004) kiuiKay and Ng (2004) that
addresses IT value across different temporal @ndtgnal contexts. McKay (2004)
introduced a number of preliminary constructs talgze value temporally and across
different situations. These constructs were thea is analyze IT value in a consumer
electronics context in McKay and Ng (2004). The aerder of this section analyzes the
constructs of the McKay IT value model and compé#nes to the IT value dimensions

proposed by the previously reviewed bodies ofdtigre.

a7



TheMcKay IT Value Framework

McKay and Ng (2004) perform a value analysis #tsmpts so describe how a
consumer electronic may provide value in numbaetitéérent contexts. To accomplish
this, the authors identify a number of attributest taffect how users value a consumer
electronic device and use these attributes asabis bor a multi-dimensional value
model. To illustrate what these attributes aresaar the consumer electronics example
form the Chapter 1. Users will judge the value abasumer electronic differently
depending on whether the consumer electronic senvesiriched or utility function. In
one case, the device is considered valuable ufsiége provides the user with a conscious
feeling of enjoyment. In the other case, the deisaonsidered valuable if it simply
performs its function. It should be noted that satthibutes will vary according the type
of IT being analyzed and the stakeholder perspedtom value is defined. For example,
the relevant dimensions of value for a health I3tey to a patient may include their:
prognosis, position in treatment, degree of engagenadegree of system support from

care givers, etc.

Within a class of IT systems, a specific IT systean be characterized by where
they fall within each of the value dimensions. Assthetically pleasing DVD player that
requires other devices to match its external desigyn have a high degree of enriched
value and a high degree of external dependencyckei radio that is used to listen to
the news while commuting may have a low degresnathed value and a low degree of
external dependency. These different characteoizadf value are described using a
polar star diagram where each radial edge reprediemtrange of values within a

dimension. A particular type of value can be tratesl into markings along each radial
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edge, where the shape given by connecting eadteoharks characterizes a particular IT
system. Figure 4 from McKay and Ng (2004) providesexample of such a

characterization.

Figure 4. Value Model Example
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The value models proposed by McKay and Ng (2082uaderpinned by the value
framework concepts introduced in McKay (2004).Hrs framework, McKay (2004)
presents a taxonomy of different temporal and 8a@nal contexts in which value can be
realized from IT. This taxonomy provides a foundatfor identifying the value attributes
used in the value models of McKay and Ng (2004 )enstassessors use the taxonomy to
identify relevant aspects of value for the IT systeeing assessed. At its highest level,
the taxonomy consists of five broad areas:

» Life cycle positioning
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e Society or organizational structure
* Interactions
* Information conveyed via the interactions

* Physical, social, or personal impact

Life Cycle Positioning

Life cycle position addresses how the maturityrof B system can affect the value
users derive from it. To expand upon this condéigKay (2004) discusses three aspects
of life cycle positioning: cycles, dynamics anduiss. Cycles describe how IT proceeds
through multiple stages of evolutions, from beimgdea to a technical concept, a
prototype, early adopter usage, widespread usagdajlimately decline. Dynamics
describe the various forces that may be acting @polT system during its evolution.
One possible dynamic is the transition from beingaclusive novelty item to a
commodity product. Another possible dynamic isitabnalization, where a form of IT
is ingrained into an organization or culture. Wiiginking about the lifecycle of a form
of IT, the issues aspect identify five questiorat thhay be useful to consider: What starts
or delays each cycle? Are cycles push or pulledatveie the stimulants and retardants
to trigger a cycle? What are the stimulants anardeints to sustain a cycle? Can the

evolution be planned, anticipated, or controlled?

Society or Organizational Structure
Society or organizational structure addresses whusing the IT system and why
they are using it. This goes beyond identifyingstekeholder as other frameworks have

discussed and specifies the role of the IT systamnthk stakeholder. Here, the framework
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identifies four major roles: personal and famibisure, formal role within society, and
external formal interactions. Personal and fanefyresent IT systems that are used in
day to day activities for basic survival or to owdte family interactions and
companionship. The leisure role describe formsTahht support recreational activities
such as hobbies or vacations. Forms of IT thair&dl the formal role within society
category are systems that support vocational salel as being a student, employee, at-
home spouse, or retiree. Forms of IT that fall thte® external formal interactions are the
systems that manage formal relationships betwd@reht entities such as retail

websites that serve as the intermediary betweeoust®mer and retailer.

I nteractions

Interactions focus on how users will interact vatform of IT. Here, McKay (2004)
breaks down interaction into three components: fgranpose, and characteristics. Form
describes the style of the interaction, such ashiator, the flow of information, and the
dominant and submissive roles. Broadcasting inftionaepresents a fundamentally
different style of interaction than one on one eshtPurpose addresses why the
interaction is occurring. Why is the interactiontiated? Why is information being sent?
Why is information being consumed on the other gdd&racteristics address specific

details of the interaction such as norms, expextatiand dependencies.

I nformation

Information focuses on the information being traitted through a form of IT. Here,
McKay (2004) discusses four aspects of informatmmpose, attributes, information life
cycle, and control. Purpose considers what thenmétion is used for. Attributes

consider different aspects of the information sashvhether there is too much or too
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little, timely or tardy, accurate or inaccurategd @omplete or incomplete. Information

life cycle describes the source of the informataod where it is headed. For example, the
purpose of an IT system may be to create, transtoite or aggregate information.
Control considers how an IT system affects therobwower that information. For this,
relevant issues include the accessibility of th&dnmation, whether the information can

be stolen, whether the information can be altesmed, so forth.

I mpact

The last construct of the McKay IT Value Framewdrkcusses the various ways in
which a form of IT can impact its users. In thenfiework, seven aspects of impact are
discussed: initiation, facilitation and continuanseurce of impact, who and what is
affected, potential and scope, dynamics and cqrarul dependencies. Initiation
considers what starts an impact while facilitatama continuance considers what is
needed to for an impact to continue. Source of shpansiders the mechanism that
causes the impact, such as a different deliveryhar@sm or new information. The
various entities that can be impacted and how #neympacted are discussed in who and
what is affected, while potential and scope comndide implications of the impact and its
pervasiveness. Dynamics and control identify vagiaays in which the impact may
change and how the impact can be managed. Lastgrdlencies identify the potential

implications of being dependent on a form of IT.

While this review briefly defines each of theseaageaders are directed to McKay
(2004) for a more detailed discussion regardindpediche discussed areas. While many

of these topics may not be relevant for every IStey, the primary function of the value
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taxonomy is to provide assessors with a checKigtevarious aspects that need to

considered when investigating why an IT systenaisie.

With respect to the preliminary IT value dimensi@nsposed in Chapter 1, it is
evident that the IT impact framework by McKay (2D@hcompasses all of the
preliminary value dimensions discussed in our i&\0¢ IT value literature. The role of
time in IT value is discussed in the lifecycle piosiing category and also in the
interaction category, where the timing of interant is discussed. Different stakeholder
dimensions are illustrated in the society and omgdional structure where the role of the
user is considered. Individual characteristicsiad@ectly addressed in the interaction
and information categories, where user centricagttaristics such as interaction norms
and information purpose are discussed. The rolsafie in realizing IT value is
addressed by how the framework considers the farncharacteristics of interactions.
External dependencies are directly addressed bgisicassion regarding the
dependencies of an IT impact. Lastly, how tasksrapacted by an IT system is
addressed by how different value models are usedifferent IT systems and through

various interaction, information, and impact sukegaries.

In summary, the approach to defining value presebyeMcKay (2004) and McKay
and Ng (2004) differs significantly from how valbas been approached in existing IT
value literature. Unlike acquisition and the taxarydrameworks reviewed earlier, the
McKay IT Value Framework provides a different apgeb to understanding IT value,
breaking value down across different situational eamporal contexts. In comparison to
how acquisition and post-implementation framewa@#dress IT value, the proposed

impact framework (McKay, 2004) addresses IT vatua significantly more broad and
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complete manner, addressing each of the prelimiifamalue dimensions through its
model development methodology. However, in the lemolcontext of assessing IT
value, a holistic model of IT value is only onetwb majors problems identified earlier.
The next section investigates the second problgamming the literature regarding

metric design.

2.2 Review of Metric Design Literature

Chapter 1 introduced a number of issues regarti@glévelopment of metrics to
assess IT value. This section examines how thegessare addressed by the literature. In
particular, we focus on the basic principles ofncetesign for evaluating organizational

effectiveness.

What phenomena should be measured, where measurgmoeid occur, when
measurement should occur, and how measures shelmddopreted are just a few of
many possible questions assessors face when degigaitrics to assess IT value. Some
insight into addressing these questions is provideHccles (1991), Kaydos (1991),
Lynch and Cross (1991), and Camp (1995) who argaienheasures should reflect an
organization’s goals or corporate strategy. Themate being that such measures

indicate organizational performance in areas tratelevant to the organization.

Camp (1995) provides a conceptual framework togtesvaluation metrics based on
this paradigm. Consistent with other works in tker&ture (Walrad & Moss, 1993), the
framework identifies two types of measures: reswdasures that measure a particular
outcome and process measures that measure thieg@sdbat lead to that outcome. The

framework emphasizes the importance of processunegao accompany result
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measures in a suite of metrics for reasons of oildgliand future improvement. Camp
(1995) observes that, on their own, result measanesften regarded as just numbers
that do not provide accurate insight into whatasag on. This is exemplified by Eccles
(1991) and Stata (1989) who criticize financial sweas for these very reasons. Process
measures address this problem, providing insighthow results are obtained.
Additionally, Camp (1995) reasons that process oreasalso facilitate continuous

improvement by monitoring how well things are waoigi

In order to develop process measures, Camp (198pbgpes that it is necessary to
understand the processes that an organizationmpased of and how processes interact
with one another to produce the organization’s vistpSuch a model forms a basis to
address metrics design issues such as those sedjgeslier. This approach is also
supported by Georghiou and Roessner (2000) wha gsailar conceptual model as a

means to evaluate public programs for stimulatezphology use.

The first part of the framework involves interpngtithe goals of the organization
and identifying satisfiers and dissatisfiers thattdbute or detract from those goals. For
example, a possible organizational goal may beooust satisfaction while a possible
dissatisfier of that goal may be the need for tezdirsupport. It should be noted that such

an analysis already provides insight into how assest metrics should be developed.

The next part of the framework consists of develgm@ high level process model of
an organization and linking the process model ¢oghals of the organization. To
construct the model, processes are specified msterf the activities they entail and

linked in terms of their inputs and outputs. Thiwe, set of relevant processes that
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contribute to each organizational goal is identiifi€his exercise identifies where
measurement efforts should be focussed. Measuresfferts can be further focussed
according to goal priority, where measuring resesirare allocated to processes that

affect the most significant organizational goals.

The last part of the framework involves determinkey performance indicators for
the remaining set of processes. Consistent with Z94), the framework suggests that
indicators can be interpreted from different pecsipes, both internally and externally.
Further insight into what and where measurementlghaccur is revealed by considering
process outputs and in-process activities. Adddignassessors can consider the time
period before, during, and after a process in dateng when measurement should

occur.

In the context of assessing the value of an ITesgsthere are significant
incompatibilities that prevent the Camp (1995) feavork from being used directly.
Fundamentally, the Camp (1995) framework aims teelbgp measures to assess the
effectiveness of an organization while the probtemtext of this thesis is to assess the
value of an IT system. This illustrates major difieces in terms of the target and
purpose of the investigation. For the framework, tdrget under investigation is an
organization while our problem context has no dimiftation on the target entity.
Moreover, the framework aims to investigate hovoeganization is performing while
our problem context aims to investigate how anyl§tem affects various target entities.
However, despite these incompatibilities, the frevmidk provides insight into how

metrics can be designed to investigate IT valug@alticular, the measuring of both
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results and the processes that produce thosegasultell as using a process model to

guide metric design are significant contributiomattcan be applied to our problem area.

2.3 Summary

Chapter 1 introduced the problem context of assgd3ivalue and introduced two
problems: what is IT value and how can it be meskurhis section reviewed the
literature regarding these problems and identiigaificant contributions from the
literature to address these problems. The firsstjue was partially addressed though a
model of IT value that is more dimensionally contpldhan what is typically found in IT
literature. The second question was partially askid through an evaluation
methodology obtained from organization effectiveni@gsrature. However, these answers
do not provide a complete solution to assessingallie. There remains a significant gap
between how IT value is defined in the McKay and(Ri@g04) framework and
measurement methodology proposed by Camp (1998)rdrhainder of this thesis will
focus on this middle ground, developing a systermagthodology for applying the
measurement concepts introduced by Camp (1995stsa IT value, as defined by

McKay and Ng (2004).
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Chapter 3:

Theory Development

Chapter 2 reviewed the literature to answer twonngaiestions regarding IT usage:
what is value and how can value be measured? Tiewéound that models of IT
acquisition and impact have different notions oV value is. Subsequently, we
introduced a preliminary IT value model by McKaydadg (2004) that encompasses
these notions of IT value. Additionally, the reviewamined business performance
measurement literature, particularly the businessgss measurement methodology by
Camp (1995). This chapter bridges the businessepsomeasurement measurement
concepts introduced by Camp (1995) with the IT gdhamework proposed by McKay

and Ng (2004) to develop a framework for asses§inglue.

The assessment framework introduced in this chgpteides a systematic method
for analyzing the value of an IT system and willrb&erenced as the SIVA (systematic IT
value assessment) framework. The SIVA frameworksammprovide a logical method for
identifying potential forms of positive and negativalue caused by an IT system. For
example, given a health information portal in agitas environment, the SIVA
framework provides a mechanism to identify howstaekeholders of the hospital may
find positive and negative value from the portabidthat the assessment framework
does not claim to provide metrics to validate thestential forms of value. Once the

potential forms of IT value are identified, metrzan be developed to quantify the value.
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However, metric development is beyond the scophisfframework and is the subject of

future research.

The SIVA framework is composed of three submodetsamethodology that ties

these models together. These submodels are:

e Stakeholder value model
* Process flow model

e Information flow model

The stakeholder value model identifies the difféstakeholder perspectives from
which value is being assessed. In any given ITalgpént, there are different
stakeholders that have their criteria for assesgige. For example, consider the
stakeholders of a virtual private network (VPN) alhmay include the employee that
uses the system, the employee’s manager, and thieysa’s family. Each stakeholder
has their own evaluation criteria. The employee fivay value if the system works
without any technical errors; the family may finalwe if it enables the employee to
spend more time at home; the manager may find vhiuallows projects to finish
earlier. The stakeholder model draws from the Iliedramework by McKay and Ng

(2004) to capture and elaborate on these perspsdtiva structured manner.

The process model describes the environment thdfiteystem will be deployed
within. This description is based the process nressent concepts introduced by Camp
(1995), where the deployment environment is deedrds a series of interrelated tasks.

To illustrate, consider a customer relationship aggament (CRM) system to be deployed
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in a commercial business. The corresponding praveskel would describe the various
activities that are performed within the businasshsas production, distribution, support,

etc., and identify how those activities are intiatied.

The information audit model augments the procesdainoy describing how
information is used in the deployment environm@&ine model describes how each task
interacts with information in terms of informatiowputs, outputs, transforms, storage,
etc. For example, in a restaurant environmentséocuer’s order information may be:
created when the waitress takes an order, useukebgobk to prepare the food, and

transformed by the cashier to calculate the bill.

The methodology component ties these three modelsette a process driven
method for assessing IT value. This methodologypmmment can be viewed as two parts:

IT system impacts and stakeholder implications.

IT system impacts are objective changes in howisies are performed differently
and information is altered due to the introductdan IT system. The SIVA model
views IT system impacts as changes to the acsvire information flows that comprise
the process flow and information audit models. Eplm® of IT system impacts include
eliminating a particular task or changing the datiwmechanism of a piece of

information.

Stakeholder implications describe the significaoCH system impacts to
stakeholders. The SIVA model views stakeholder icapions as relevance of each IT

system impact to the value dimensions of each bta#ter. For example, to understand
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the significance of a new information delivery maeism, we can consider how it affects

the different aspects of value for the informatgareator, consumer, or distributor.

The SIVA methodology itself is a two stage sequaranalysis of these components.
It first identifies the IT system impacts by itengf through the process flow and
information audit models. Then it examines the ificgnce of each IT system impact to

the value dimensions of each stakeholder.

With respect to the McKay and Ng (2004) value maadel Camp (1995)
measurement framework, the sequential analysi€ipoesl by the SIVA framework
bridges the measure concepts introduced by Cangb)1@th the value concepts
introduced by McKay and Ng (2004). The SIVA framekvoperationalizes the Camp
(1995) measurement concepts through utilizing medew and information audit
models to understand how an IT system is used.tidadily, the value concepts
introduced by McKay and Ng (2004) value concepésarerationalized through the
multi-dimensional value models for each stakehol@ibe methodology component of
the SIVA framework bridges these concepts togdblggarescribing how the models
derived from these two concepts can be sequentialyyzed to provide insight into the

value of an IT system.

The follow sections discuss each submodel and #tbadology component in

greater detail.
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3.1 Stakeholder Value Model

Chapter 1 defined the concept of IT value as asgp#ise usefulness of an IT system
and discussed the different aspects of usefulhessdh the six proposed dimensions of
IT value. In keeping with this, the stakeholderneaimodel describes what it means for an

IT system to be useful for each stakeholder.

In a typical IT system deployment where multiplekstholders are involved,
multiple models are necessary to reflect what usefis means to each stakeholder. The
distinction between stakeholders is necessary lseagitferent stakeholders will assess
usefulness based on different factors. For exanapbeisiness owner may assess the
value of an ERP system based on return on investfRE1) factors while employees

may assess the same system based on day to da&y usag

Note that how an IT system’s user base is dividéad different stakeholders is not
prescribed by this framework. This is because #t@trelevant stakeholder groups will
vary according to the scope of the value assesseamg performed. Chapter 2
illustrates a number of ways to group stakeholdrrsh as by the level within an
organization (Grover, 1996) and by size of the at@kder group (Seddon et al., 1999).
Other stakeholder groupings are also possibleekample, the relevant stakeholders of a
health IT system may be patients, patient famitlestors, nurses, and the hospital

administration.

The stakeholder value model itself is drawn from ¢bncepts introduced by McKay
and Ng (2004). For a given IT system, it is comploskthe different aspects of

usefulness for a particular stakeholder. In the cds patient undergoing cancer
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treatment, these factors may be emotional welldyghysiological well being,

facilitation of care, and relations with friendsdalamily members. One way to visualize
the model is through a polar star diagram, whech eadial edge represents the spectrum
of possibilities for a particular aspect. For plojegical well being, the radial edge may

span patients with that are responding well totineat to patients that are deteriorating.

The number of edges is not fixed as it should cetiee detail level of the value

assessment. Figure 5 is drawn from the case studipp of the thesis and illustrates the

value model for a cancer patient.
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Figure 5. Cancer Patient Value Model

Responding to
Treatment

Phyziological Health

Mot Responding
to Treatment

Emotional Health

Emotionally Low Treatment
Distressed Satisfaction

Distant From Friends
and Family Members

Personal Lifs

Close to Friends and
Family Members

Frovizion of Care

High Treatment
Satisfaction

The development of such a value model is contingerthe ability to identify

relevant aspects of value. McKay and Ng (2004)zatithe taxonomy of IT impacts by
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McKay (2004) as a starting point to identify asgeaftvalue. While the taxonomy lists
many factors that influence stakeholder value, @e®gnize that identifying relevant
factors requires a strong understanding of whatevaleans to each stakeholder which is

beyond the scope of this assessment framework.

Creating such models provide significant insight ithe meaning of value for an IT
system. The assessor must identify who the relestakeholders are and consider how
each stakeholder defines usefulness. By captunisgriformation into the corresponding
value model, an explicit declaration of what camgéis value on a per stakeholder basis

is created.

3.2 Process Model

The purpose of the process model is to describertieonment that the IT system is
being deployed in. The SIVA approach to descriltihregdeployment environment is

motivated by Mintzberg's (1979) who states:

"Every organized human activity -- from the making of pots to the placing of a man on
the moon -- gives rise to two fundamental and opposing requirements. The division of
labour into various tasks to be performed, and the coordination of these tasks to

accomplish the activity."

The ability to break activities down into tasks dheir coordination, naturally suggests
that activities can be described in terms of a netvef tasks. From the literature review
in Chapter 2, Camp (1995) takes a similar approasing a process model to develop

business process metrics.



One possible representation of the process moadettate transition diagram, where
each state represents a task and each arc regrésebnditions necessary for a task
transition. The following figure provides an exampf this approach that is drawn from

the case study portion of this thesis.
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Figure 6. Cancer Treatment Process

2 No Cancer Fam”y PhySfCIan

1a. Regl.llar Physical —
2 Examination 2a. Need Tests
1b. i g
1. Normal Life b. lliness ;31& faln'lnly
ysician
———_1c. Suspicion of Cancer _—¥ 3a. Tests completed

2d Mo Cancer
fMlSdlﬁQ“MJ 5¢. Refer to another
2b. Tumor 2. oncologist
4a. Extraction Extraction %8
Is not G
s not necessary N 5o
Tests

4.
Surgery for
Fotentially
Cancerous
Tumor

completed

third party

5e. No Cancer Ta. Informal

opinion
MNecessary

8, Develop
Treatment
Flan

Ba, Treatmeant
Protocol
Selected
Treatmeant X
Flan is 11b. treatment protocol
Meeded 10. Treatment | Treatment is required

Scheduling reconsidered
15d. New
Treatment
Flan is
MNeeded

Therapy Process

12a. Multiple 13b. Treatment
” Sessions Complications
A'S J'FJ]‘J
CO'?FDIar s

12b Regular Testing
15¢c. Resume 12. Therapy 13. Progress
therapy Session Manitaring
12¢. Triggerad testing
12d. Extended
Completed

10a) Schedule

S Further Sa. Normal progres

Treatrment Mot
Mecessary 14e
Mot active Paliém Ends
Treatment

18 17.
Regu.hl Remission
Fallowup 17a. Cancar 15a. Further treatment

w declined

Figure 6 illustrates how the cancer treatment mecan be broken down into a
network of tasks. In this particular example, theks are organized into three blocks

according to the primary provider of care. The figmhysician block entails tasks such
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as leading a normal life and getting examinatiamscncer. The specialist block entails
tasks such as being assessed by an oncologiseastbping a cancer treatment plan.
The hospital block entails tasks such as schedti@gagment, undergoing therapy, and

monitoring progress.

It is important to consider the scoping, or ddtaikl, of these activities. Some
assessments may examine the value of an IT systarparticular manufacturing process
while another may examine the value of an IT sydtean entire nation. Consistent with
the variable scopes discussed by Grover et al 6)1&®d Seddon et al. (1999), the scope
of the process model should be adjusted accorditigetneeds of the actual assessment.
This means that some process models may defirsk@asaan explicit physical action
such as filling in line 3 of a registration form Meéhanother process model may define a

task as a broader activity such as collecting igermation.

3.3 Information Flow Model

The information flow model augments the processehbg describing how tasks
interact with information. This is necessary beeallssystems can affect the information
that tasks interact upon instead of the task itéelf example, consider how a student is
affected by replacing a DVD based encyclopedia withiki* based encyclopedia. The
task of researching is not changed significanthgaithe student continues to use a
computer and similar search mechanisms to findvagleinformation. Instead, the
primary differentiator between the two scenariog imiformation content. The

communal nature of a wiki based encyclopaedia t&fféne quantity, quality, and

1 A website that allows users to add and edit cdrteltectively
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relevance of information being researched. The op¢uare of a wiki allows numerous
parties to contribute information, potentially irasing the overall breadth and depth of
the content. Conversely, the open nature of a &igo allows for inaccurate or false

contributions that are not corrected until knowlealgie readers notice and report them.

In addition to quantity, quality, and relevancesrthare a number of other
information characteristics that can be affectecibyT system. From Chapter 2, the IT
impact framework by McKay (2004) identifies four joratypes of information

characteristics:

Purpose characteristics

Instance specific characteristics

Life cycle characteristics

Control characteristics

Purpose addresses why the information is being usei first place. For example,
when a patient researches cancer treatment infmmfabm home, are they gathering
information to choose their course of treatmengrerthey gathering knowledge to

appease their fear of an unknown outcome?

Recognizing that not all instances of a piece fdfrimation are the same, instance
characteristics describe each instance. This iesletiaracteristics such as accuracy,
completeness, quantity, and timeliness. An examfliis is cancer therapy information.

The information itself exists in a number of diffat forms, such as physician
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knowledge, research journals, and information pdetphbut each form differs in terms

of precision, quantity, readability, etc.

Lifecycle characteristics describe where the infation is coming from and where it
is headed. When a patient researches their tredtnfermation from home, the
information can be coming from their care providgar,online health site, a personal
friend, etc. Additionally, once the informationabtained, where will it be used? For
example, a patient’s own research may influence thew interact with their physician

during consultations.

Control characteristics describe the accessilwlitthat information to different
parties. This includes who can access or modifigegpof information. It also
encompasses security aspects such as eases pflstetbution, etc. An example of this
is a patient’s test result. Does the care prowdgratient have ownership over the result?

Should patients be able to access their test seanittime they wish?

To exemplify the concept of an information flow nebdhe following tables

illustrate the information flow analysis for theamhogist assessment task in Figure 6.

Table 4. Information Inputs and Outputs

Inputs Outputs

» General information about cancer (survival | « Assessment of cancer severity
rates, treatment, etc.)

» Patient medical history

» Patient family history

e Test/scan results*
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Table 5. Information Usage

Information | User Purpose Frequency Trans. Issues
General Cancer Patient/Family | Improve knowledge, thereby Sometimes Inaccurate or
Information decreasing fear, anxiety incomplete
Patient medical Oncologist Provides background information | Always Incomplete or
history for assessment inaccessible?
Patient family Oncologist Provides background information | Always None
history for assessment
Test/Scan results Oncologist Used in the assessment of Always None
cancer severity
Test/Scan results Patient/Family | To increase participation in the Sometimes Comprehension
treatment process

Table 4 shows the information inputs and outputeméin oncologist is performing an
initial assessment of a patient’s cancer conditizuring this activity, an oncologist will
consider the patient’s medical history, family noadihistory, and test results to
determine the type and severity of the patientitecea Additionally, the patient will
typically inquire about the survival rate and treant for the suspected form of cancer.
This information is listed under information inpusTable 4. The oncologist’s
assessment of cancer type and severity is listddrunformation outputs in Table 4.
Table 5 describes the user, purpose, frequencyransimission issues of the information
inputs in Table 4. The first row refers to gen@ahcer information, which is sometimes
used by patients and family to improve their knalgie and decrease anxiety regarding
the suspected disease. Additionally, the generaleranformation being consumed by
patients and family members has the potential tm&ecurate or incomplete. The second
row refers to the patient’s medical history, whistalways used by the oncologist to
provide background information for the assessmHmit information has the potential to
be incomplete, or in some cases, inaccessibler&haining rows in Table 5 follow the
same pattern, describing the user, purpose, freguand transmission issues for a

patient’s family history and medical test results.
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In summary, the three models that underpin the SiAework describe different
factors that influence the value of an IT systeime $takeholder value model describes
the different criteria used by stakeholders to meiree usefulness. The process flow
model describes the various activities that they3tem must integrate into. The
information audit model describes the informatioteracted upon by the activities in the
process flow model. The methodology component ®3Sh/A framework leverages
these three models to provide a systematic IT vahatysis tool. By systematically
analyzing how an IT system may impact the procless &nd information audit models,
then evaluating those impacts from the value cateresented in the stakeholder value
models, we can obtain significant insight into tiadue provided by an IT system. The

next section describes this methodology compomegteater detail.

3.4 Methodology

Once these models are created, the methodologyamnpof the SIVA framework
describes how these models can be used to analyzalue of an IT system. The aim of
this methodology is not to prescribe specific vatugtrics, but to provide a systematic

way of isolating and identifying potential formslwa and non-value.

This methodology can be broken down into two stagbe first stage involves
analyzing how the IT system objectively impactsttmks and information flows within
its deployment environment. The impacts identifiethis stage are called IT system
impacts. The second stage analyses how each l@nsystpact affects the value

dimensions of each stakeholder value model. Fromoader perspective, the first stage
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examines how an IT system is being used and tlendestage examines how that usage

is significant to each stakeholder.

3.4.1 Task and Information Impacts

To understand how an IT system is being used, & 8amework leverages the
process flow and information audit models of arsy§tem deployment. Usage can be
systematically analyzed by considering how theyldtesm affects each task in the process
flow model and the information flows associatedwtitat task. For the process flow
model, this means examining how the tasks are peeo differently due to the IT
system under analysis. Additionally, we considew tloe information inputs and outputs

of each task are affected by the IT system undalysis.

To demonstrate how an IT system may affect a taskgrocess flow, consider how
a barcode reader affects a checkout task in a grgtare. The checkout task, where a
cashier calculates the price of the goods beinghased and collects payment customers,
is one of many tasks that are typically necessaryi a grocery store. A barcode reader
affects this task by changing the way product pinéermation is entered. The process of
the cashier manually reading the price label andrany it in digit by digit is replaced by
the cashier applying the barcode reader to the paiael. This makes it no longer
possible to enter the wrong price information agdiices the number of manual actions
performed by the cashier. Deploying such a systemadds processes for creating and

maintaining a database to associate barcodes vattugt prices.

Tasks can be impacted by an IT system in a vaoktyays. To categorize the

different task impacts that may occur, we draw fideKay (2004) who identifies three
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general aspects of interacting with an IT systeammf purpose, and characteristics.
These three aspects provide a starting point teidenhow a task is impacted by an IT
system. The first aspect, form, describes the Isricture of the interaction, such as the
initiator, the number of parties involved, and taationship between those parties. For
an example of a form impact, consider how the $rofh telephone service to instant
messaging (IM) service enables users to conversernmdltiple people simultaneously.
Purpose describes a user’s motivation for usindgTreystem in a particular task. The
previous example of a cashier using a barcode scaliustrates a purpose based impact,
where the scanner was used to input price infoomand consequently altered the price
input process. Characteristics is a broader cayahat describes the peculiarities of
interacting with an IT system, such as norms anetations. An example of
characteristic impact is how the introduction ahe# into a work place causes workers

to become tethered to their e-mail systems.

The next aspect of IT system usage is how thenmdtion consumed and produced
by tasks can be affected by an IT system. For elggropnsider the barcode reader
example presented earlier. The product pricingrmédion is an information input to the
checkout task that enables the calculation of hawhrhe customer pays. The
introduction of a barcode scanner affects pricirfgrimation being inputted because it
prevents incorrect pricing information from beingykd in. Consequently, the overall
accuracy of price inputs and price total outputhancheckout task would likely

increase.

To analyze how information can be affected by asyitem, McKay (2004)

presents four aspects of information: purposeattes, life cycle, and control. Purpose
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describes why a particular information flow exisisch as why price inputs are necessary
in a checkout task. The attributes aspect desctiiteesharacteristics of information, such
as its accuracy, timeliness, and completenesscydfe describes whether information is
being created, transformed, stored, destroyedCetatrol describes the accessibility of
information to various parties and the policiesarelgng information access. These four
aspects identify different types of information iaggs that can be caused by an IT
system. The increased accuracy of price inputaluilations in the barcode reader
example demonstrate how an IT system can affectthbutes of information. The
lifecycle aspect of a user’s electronic data is@##d by a data backup system because it

alters how long that data may exist for.

To summarize, the SIVA framework attempts to unided how an IT system is
used by analyzing how it affects the elements efpifocess flow and information audit
models. For tasks in the process flow model, théAStamework examines how each
task in the process flow is affected by the IT sgsbased on the three aspects IT system
interaction identified by McKay (2004). Similarlfgr information flows in the
information audit model, the SIVA framework exansrew each information flow is
affected by the IT system based on the four aspéatformation identified by McKay
(2004). While the constructs identified by McKap(2) guide this analysis process, we
recognize that discerning actual impacts requicgsain specific knowledge that is
beyond the scope of the SIVA framework. The systenamalysis process proposed in
this section is meant to guide assessors possessthgknowledge to systematically
analyze the utilization of an IT system. In compani to ad hoc or brainstorming style of

analysis, and assuming the appropriateness ofrttoegs flow and information audit
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models, the SIVA method should prove a more thancargd complete analysis of the

potential sources of IT system impact.

The outcome of this iterative process should bstat possible task and
information impacts which we call IT system impa@&ased on the cancer treatment
process and information flow examples presentelieeasome IT system impacts caused

by a patient health portal may be:

* patients obtain care information through the webisistead of other sources
* patients spend more time researching their illa¢$®ome
* patients interact with their physician differeniigcause they feel more

knowledgeable

Once potential IT system usage behaviors are iteshthrough this process, the next

section considers how the identified usage mayedstakeholder value.

3.4.2 Implications on Stakeholder Value

The second part of this methodology framework aregyhow stakeholders are
affected by the identified task and information aufs. This is necessary because the
impacts, on their own, only indicate how an IT systmay be used and does not indicate
how it may be useful to stakeholders. To understemadulness, the SIVA framework
analyzes how task and information impacts affeetilue dimensions of each

stakeholder value model.
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This analysis process consists of iterating thraihghtask and information impacts
and considering how they affect the dimensionsachestakeholder value model. For
example, consider the value model for a canceep@shown in Figure 5 and a task
impact such as a patient being able to accessdardrtreatment information from home.
We can consider the significance of this task imhpath respect to each of the patient’s
value dimensions: mental condition, physical candithealthcare environment, and
daily life. With respect to mental condition, aipat may feel more empowered because
they have more visibility into their care or thepyrfeel more intimidated because they
are uncomfortable with technology. With respedt¢althcare environment, a patient
may interact with their care providers differertigcause the website helped them to be

more informed about their care.

By performing this analysis for each stakeholdgmnificant insight into stakeholder
value is revealed. In addition to revealing hovksaand information flows may be
affected by an IT system, this stage of the analysks these IT system impacts to
different stakeholders and identifies their pot@rgignificance. The next logical step
(that is beyond the scope of this thesis) is teettgymetrics based on this information to

investigate and quantify these potential formsTovalue.
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3.5 Propositions

The SIVA framework aims to provide a logical metHodidentifying IT value. In
comparison to ad hoc approaches that lack sintilactsire, we propose that our

systematic methodology provides significant advanodhe following areas:

l. Understanding What Value Is
Il. Understanding How Value Is Created

[ll. Understanding How Value Can Be Measured

3.5.1 Understanding What Value Is

Since IT value is defined as the usefulness offasystem, it is important to
consider from what perspective is usefulness bgidged. A single IT impact can have
multiple perceptions of usefulness. For examplaster an IT system that provides
medical test results to patients. Patients mayvalde with such a system because it
provides increased visibility into their treatmeRhysicians may find value with the
system because it allows their patients to be rkioosvledgeable. Alternatively,
physicians may also find negative value with thesaystem because it increases the
likelihood of patient confusion. Focusing on ondladse stakeholder perspectives while
neglecting the other perspectives may lead to diiaeatly different value assessments.
Consequently, in order to accurately assess theealan IT system, it is import to

consider the various perspectives of each stakehold
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The assessment framework proposed in this thediessks this issue by
incorporating stakeholder value models and progdin operational setting for the
socio-technical model of McKay and Ng (2004). Bessathe assessor must consider the
significance of each IT system with respect to ipldtvalue dimensions of each
stakeholder, the likelihood of overlooking a partar stakeholder perspective is
significantly lessened. Moreover, the explicit ligle between IT system impacts and

stakeholder value dimensions provides defendaBtéigation for each form of value.

In comparison to ad hoc assessment methods whexepthoit stakeholder analysis
is done, we would expect the proposed framewogkdwide a richer understanding of
value through: (1) specifying what value meansachestakeholder and (2) providing

justification for each form of value.

3.5.1 Understanding How Value Is Created

When assessing the value of an IT system, thelpbigsof overlooking certain IT
system impacts exists. An IT system may generateebblder value at one task while
reducing stakeholder value at another. For examagbatient portal may provide value to
patients by enabling access to treatment informdtimm home but reduce patient value
because it eliminates certain interactions betwkerpatient and care provider. When
assessing the value of such a system, accountirapnéimpact while overlooking the
other can lead to significant discrepancies betweeasured and realized value.
Consequently, one major challenge of assessinglidevs accounting for all of the

major impacts caused by an IT system.
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Consider how such a challenge can be reasonabtgssttl. More specifically, what
condition must be satisfied before an assessorezmonably claim that all major IT
system impacts have been considered? For ad hessassnt methods that do not have a
logical analysis method, there is no mechanisnutdegthe analysis or mark its
completion. Consequently, there is a potentiabfgariooking certain impacts and

uncertainty around the completeness of the results.

The assessment framework proposed in this thepleily addresses this issue by
incorporating the process and information flow med&he process and information
flow models structure the analysis such that tisessor examines how the IT system
impacts each task process and information flows T$advantageous because it provides
a mechanism to guide the analysis and mark its teirap. Assessors are able to
systematically identify impacts by iterating thréugsks and information flows, and the
completion of the analysis is found when all of theks and information flows have been
examined. Additionally, the scope and depth ofahalysis can be partially inferred from

the scope and depth of the information and tasketsadtiving the analysis.

In practice, if both the proposed assessment fraomleand an ad hoc method were
used to evaluate the same IT system (with all déoetors held constant), we would
expect the proposed framework to identify IT imgatiat were overlooked by the ad hoc
method. However, we do not claim that the propdssmtdework will always provide a
more comprehensive impact analysis than an ad letlead. It is likely that an ad hoc
assessment performed by an expert can be equalearmore comprehensive than a

novice using the proposed framework. However, chatases, it is also likely that the
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expert has internalized the process and informdtoymn models that underpin the

proposed framework.

3.5.3 Understanding How Value Can Be Measured

The last proposition addresses how value can lEssessd and measured. The first
two propositions address the general analysiseamgdls of how to view the situation -
the value chain of the information system and pidémalues. These improvements are
necessary to proceed from ad hoc analyses in vasiplcts are overlooked or
erroneously emphasized. The benefits can alsodeise richer view of value and how
value is obtained by various stakeholders. Thel fhioposition investigates the
identification and measurability of identified fosnof value; or more specifically, where
and when to measure a particular form of value.dxample, if an IT system is claimed
to improve organizational efficiency, what shoutlrheasured to investigate that claim?
Where in the information flow can such measuremtaks place? When should the
measurements be made? A challenge for any measureandoes such a measurement
accurately indicate realized value? The focus efSWA framework is on the values
obtained after the system is deployed and is nahemxpected benefits used to justify
the development or purchase (e.g., ATAM). In an ieicyd setting, many things can be
counted, grouped, checked-off, or timed, but whaeally being measured and what can
the measurement be used for? An initial goal sethi® system might not be measurable,
or the mechanisms are not set in place for dabe tollected. It is suggested that by
using the SIVA framework that measurement pointslzabetter identified and that a
better matching can be made between claims foegalerived and evidence supporting

those claims.
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To summarize, there are two significant issuestwsicer: what should be measured
and how much do those measures tell us about the wraquestion? The proposed
assessment framework addresses these issues iy galiottom-up approach to
analyzing IT value. Starting with basic modelsia# stakeholder and deployment
environment, the framework first identifies objeetiT system impacts and then
proceeds to analyze the significance of those itspgacstakeholders to identify value. By
employing this approach, a “reasoning trail” thak$ specific process and information
flow impacts to particular aspect of stakeholddugas created. Investigating a particular
form of value then becomes a matter of placing mm@ssalong this trail, such as
guestionnaires at the stakeholder level and obctietrics at the process and

information flow level.

In comparison to ad hoc methods that lack suckeastning trail,” we expect the
proposed framework to identify forms of value theg significantly more measurable. In
particular, issues with using the wrong measureswbhaving any measures to

investigate a form of value can be largely avoittedugh this approach.

3.6 Summary

Chapter 2 reviewed IT value assessment literatodadentified two concepts that
are relevant to this topic: multi-dimensional vatnedels (McKay & Ng, 2004) and
business process measurement (Camp, 1995). Tiptechmidges these concepts by
developing a framework for assessing IT value. piloposed assessment framework
provides a systematic method for identifying patedrforms of value provided by an IT

system. Additionally, this chapter proposes thatdysstematic approach taken by this
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framework mitigates some of the issues that arm® fassessing value in an ad hoc
manner. The following chapter investigates thes@gsitions through a field study of an

IT system deployment.
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Chapter 4:
Research Design

Chapter 3 introduced the SIVA framework that operstlizes the concepts of the
McKay IT value framework using the business proegesasurement concepts by Camp
(1995). The SIVA framework also claims that it pidas advantages over ad hoc value
assessment methods in three key areas: analyzisgst&m impacts, analyzing
stakeholder value, and identifying measures tostigate value. This chapter describes
the research methodology that will be used to itigate the SIVA framework and its

propositions.

4.1 Research Method Selection

The primary objective of this study is not to prdkie validity of the SIVA
framework but to investigate whether it makes séos®mbine the McKay IT Value

Framework with the process measure concepts by Ca995).

This investigation will employ a case study reskanethod. The selection of the
case study method is based on the conditions fiareint research strategies proposed by
Yin (1984). Here, Yin (1984) proposes that a casdysis most appropriate for research

where:

* The goal is to under why or how something happens
» The focus is on contemporary events

* The investigator has no control over the events
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These conditions match the research context okthidy. The primary goal of this study
is to understand how effectively the SIVA methodpl@an be applied to assess an IT
system, particularly in comparison to existing noelh The remaining two conditions are
satisfied since these events are both contemparatannot be controlled by the

investigator.

Within case study research, there are differergdyqf case studies. Yin (1984)

identifies three major types: exploratory, explamatand descriptive.

Exploratory case studies are unique in that fieldvwoan precede the development of
research questions and measures. Researcherdeate @atake preliminary observations
of the subject and use those observations to devekearch questions and measures.
Consequently, this approach is useful for prelimjredudies that precede more in-depth

research (Tellis, 1997).

Descriptive case studies are used to identify hgtatal case-effect relationships.
Descriptive studies use a structured descriptiothaumlogy to describe a phenomenon
and attempt to draw conclusions from those obsemnatFor example, a descriptive
study may compare how several different hospitpesate in terms of technology
investment, operational efficiency, and patienecand propose a cause-effect hypothesis
based on these three variables. Explanatory cadestinvestigate causal relationships

and therefore, by definition, establish researadstians prior to fieldwork.

Of the three types of case studies, this thedligvislthe exploratory case study

approach where we explore how effectively the Sivédfmework can be applied to
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analyze the value of an IT system. To evaluatecgWfeness, we investigates how the
SIVA framework compares to ad hoc methods in tesfrithe three areas it claims to

improve upon ad hoc analyses:

l. Understanding What Value Is
Il. Understanding How Value Is Created

[ll. Understanding How Value Can Be Measured

From these three propositions we identify threedesgarch questions:

1. How does the SIVA and ad hoc analyses indicate Vedue is created?
2. How does the SIVA and ad hoc analyses indicate wélae is?

3. How does the measurability of value identified bg SIVA and ad hoc analyses

differ?

Note that this study does not claim to fully vatelthe SIVA framework nor its
propositions. Formal validation of the SIVA framewa@nd its propositions is the subject

of future research that is preceded by this study.

The next section describes the research methodthagyvill be used to answer these

guestions.

4.2 Research Methodology

The fundamental structure of the study is a consparbetween an ad hoc value

analysis and a SIVA analysis of the same IT systeployment. By comparing both
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types of analyses for a single IT deployment, #ifisroach stands to reveal significant

insight into the differences between a SIVA andad value analysis.

The ad hoc analysis used in this comparison icarabvalue assessment performed
by a professional organization to justify, anddatealyze, the deployment of a
strategically important IT system. This analysiswarformed independently of this
study and occurred prior to the creation of thislgt The results of the ad hoc analysis
were collected using field work, through interviewih individuals who manage the IT

system and documents created during the ad hogsanal

The SIVA analysis is a hypothetical applicatiortlod SIVA framework to the same
IT system. This application was a joint effort beem the author and professional staff
who manage the IT system under analysis. In paaticthe professional staff provided
significant input and validation to the processvflanformation audit, and stakeholder

value models that underpins the SIVA analysis.

To compare the two analyses, we compare the spafcted impacts and value
identified by each analysis. Insight into the vijiebf the SIVA framework and its
propositions will be interpreted from the differenoetween these two sets of results. The
following chapter presents the results from théad and SIVA analyses. Chapter 6
compares the results from the two analyses antpretis their significance with

respected to the research questions of this study.

One major limitation of this comparison is the lafkndependence between these
two analyses. Due to resource limitations, thelf@rk to collect the results of the ad
hoc analysis and the SIVA analysis were perfornmatarrently, enabling observations
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from the ad hoc analysis to potentially influenice SIVA analysis. The potential
dependency between these two analyses limits vamabe interpreted from the

framework comparison and is discussed in Chapter 6.

4.3 Summary

This chapter defined the research methodologwtiiabe used to study the SIVA
framework. The primary research objective is teestigate whether the SIVA
framework can be applied to assess an IT systenif andhow effective it is. To

investigate effectiveness, our study attempts swan the following three questions:
1. How does the SIVA and ad hoc analyses indicate Vedue is created?

2. How does the SIVA and ad hoc analyses indicate wélae is?

3. How does the measurability of value identified bg SIVA and ad hoc analyses

differ?

To answer these questions, the research methodotwggares the results of an ad hoc
analysis with the results of a SIVA analysis fag #ame IT system deployment. The next
chapter presents the results of both analyses.t@h@pvill examine the difference
between the two sets of results and interpreigtsfecance with respect to the original

research questions.
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Chapter 5:
Case Study

To investigate the validity of the SIVA framewoRhapter 4 defined a comparison
based research strategy that compares the resaltsagtual IT value assessment to a
SIVA analysis of the same IT system. This chaptieir@sses the first portion of the

research strategy by presenting the results of &adlyses.

The IT system being examined is a patient web ptivéd was deployed in a hospital
organization. The purpose of the patient portéd igrovide information to patients
undergoing cancer treatment. Through this systaetmemts are able to track symptoms,
fill prescriptions, view personal treatment plagview treatment history, schedule
upcoming appointments, interact with other patiemigintain a personal diary, and

access third party cancer resources.

The scope of this comparison is limited to thegydtperspective of value for the
patient portal. While it is possible to considemhather stakeholders, such as doctors and
hospital management value the patient portal,e¢lgiction allows the analyses to focus
on the primary audience of the patient portal diwva the SIVA analysis to remain

within a reasonable size.

The remainder of this chapter is partitioned into parts. The first part describes
the results of the ad hoc analysis performed omé#tient portal. This portion of the
study was gathered through interviews with hosgitaif and reviewing documents that

were created during the deployment of the IT sysiEme second part of this chapter
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presents the SIVA analysis of the patient portat thas developed in conjunction with
staff involved with thepatient portal. This portion of the study was depeld through a
series of meetings with hospital staff. See Apperdior more details on the

development of the SIVA analysis.

5.1 Ad hoc Value Analysis

The ad hoc value analysis for the patient porta performed prior to system
deployment to justify its inception. To considee implications of the patient portal from
different perspectives, the analysis was perfortmned multi-disciplinary team that
included both hospital administration and clinistlff. Based on the functionality of the

patient portal, the team identified three main eghopositions for the system:

* Improving patient outcomes and experience
* Improving organizational efficiencies within thedpatal

* Increasing hospital revenue from online pharmadsssa

To remain within the scope of this study, we foonshow the patient portal was

expected to improve patient outcomes and experience

The results of the ad hoc analysis were colledtealigh meetings with hospital staff
and documents created during the ad hoc analyagedon our observations, the ad hoc

analysis identified the following as possible incplions of deploying the patient portal:

* Improved patient learning

* Patients making more informed choices regardirgfrment

89



* Improved patient emotional support

* Increased patient perception of control
* Improved treatment compliance

» Earlier identification of side effects

* Improved patient outcomes

The multi-disciplinary team identified patient edtion as one of the key areas that
would likely be affected by the patient portal. diteonally, the information provided by
the patient portal was typically conveyed duringsutations at the hospital. By
providing these information resources through astaotly accessible online portal,
patients would be able to review treatment relatéarmation at any time, at their pace,
and with their family; ultimately improving theibaorption of treatment related
information. The team also identified other ardwd tould potentially be affected by
gains in patient education. This included patiéaing able to make more informed
treatment decisions, patients perceiving greatetrabover their treatment, and patients
being more compliant with their treatment instrand. The team also linked greater
patient perception of control with greater patieomfidence in treatment, citing improved
patient emotional health as another potential impathe patient portal. The symptom
reporting facilities provided by the patient poradre also noted to potentially enable
earlier identification of side effects. The culntioa of these potential implications
suggested that the patient portal stood to imphmibk the patient experience and patient

outcomes.
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After the patient portal was deployed, anecdotatiback from patients indicated
that some of the forecasted impacts were beingzeghlThis feedback indicated that
patients valued the patient portal in multiple weysme patients valued the portal as a
scheduling tool, making it more convenient to trackl schedule appointments with their
care providers. Other patients valued the portal laarning tool that made it easier to
understand the stages of cancer therapy and theiaiesl side effects. The portal was
also perceived as a valuable communication toaIrtfzale it easier to report side effects
in a format that care providers can accuratelyrpmtd. In addition to these benefits,
patient feedback also indicated that the portavipgex personal emotional value. Some
patients indicated that they using the portal nthden feel more in control of their
treatment process and helped them share theimeadtexperience with friends and

family members.

However, beyond these anecdotal testimonials, gatiwé evidence to support the
forecasted portal impacts could not be observeldeatime of this study. Although
attempts were made to measure how the portal aféectain aspects of treatment, such
as patient acuity upon admission and length of witetson times, this data was heavily
affected by existing processes within the hospiital prevented the collection of
meaningful data. For example, in attempts to meathe length of patient consultations,
different procedures for recording patient checkdia check-out times prevented the
collection of meaningful data. Recognizing thatreat metrics did not adequately
convey the value of the patient portal, the hospitans to revise its practices to support

the development of treatment related metrics.
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In summary, this section presented the primaryifigsl of the ad hoc analysis and
the subsequent developments of the patient p&&sled on these findings, we can
observe anecdotal indicators that suggest thelpeatavalued by patients based on a
variety of criteria, such as education, communagtand emotional health. More over,
we observed that attempts to measure value werpdrach by operational factors that
clouded the collection of meaningful data. The reedtion reexamines the patient portal

using the SIVA analysis framework.

5.2 SIVA Value Analysis

The SIVA value analysis presented in this sectsoa hypothetical application of the
SIVA framework to the patient portal describedhe d hoc analysis. Based on input
from hospital staff involved with the patient portae present the process flow,
information audit, and stakeholder value modelgi$ioeo this IT system deployment.
Using these models, the latter part of this seqhi@sents a hypothetical value analysis of

the patient portal.
The SIVA analysis framework is underpinned by ¢hmeodels:

 Process Flow model
* [nformation Audit model

* Stakeholder Value model
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5.2.1 Process Flow Model

The purpose of the process flow model is to desdhle deployment environment of
the IT system in terms of tasks. Since the papenital is targeted specifically for cancer
patients, we consider the deployment environmebgtthe entire cancer treatment
process. Figure 7 illustrates how the cancer treatmprocess can be organized into a

network of interrelated tasks.
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Figure 7. Cancer Treatment Process
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The tasks span the entire cancer treatment prdcesspefore cancer is diagnosed
to after treatment is completed. Within this breadpe of tasks, there are three main
groupings: physician, specialist, and hospital. phgsician group of tasks encompasses
the early stages of cancer treatment where thengdirst discovers that they have cancer
through their family physician. The specialist goaaf tasks encompasses the next stage
of cancer treatment where the oncologist deterntimeseverity of the cancer and works
with the patient to determine a course of treatmémné¢ hospital group of tasks
encompasses the remainder of the cancer treatmesdgs, where the treatment plan is

implemented and the patient’s response to theaponitored.

A patient’s cancer treatment experience can beribescas a sequence of transitions
between the states in the process flow model. ¥amele, a patient may start off leading
a normal life (Stage 1) and see their family phigsidor a regular cancer check-up
(Stage 2). During the regular cancer check-uppthesician may notice cancer symptoms
and run preliminary tests to investigate for thesgnce of cancer (Stage 3). If the
preliminary tests are positive, the patient wikk sa oncologist for a full assessment
(Stage 5) who will run further tests to determine severity of the cancer (Stage 6). If
the presence and severity of the cancer is condiytie patient will consult the
oncologist to determine the appropriate form cétmeent (Stage 8) and schedule the
corresponding therapy sessions (Stage 10). Therpatill then undergo preparatory
tests for therapy (Stage 11) and then begin thenapy sessions (Stage 12). The patient
may undergo multiple iterations of therapy (StaBednd progress monitoring (Stage 13)
until their mid-treatment assessment (Stage 14yevitreatment parameters may be

adjusted before undergoing further iterations efdpy (Stage 12) until the treatment
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plan is completed. After treatment is completed,ghtient undergoes a post treatment
assessment (Stage 15) where the cancer is no laotige and goes into remission (Stage
17). Once the cancer fully subsides, the patienticoes regular follow-up sessions
(Stage 18) catch any subsequent relapses. Thispdesnilustrates just one of many
paths in the process flow model that a patient takg when undergoing cancer

treatment.

5.2.2 Information Audit Model

The information audit model augments the process fhodel by describing the
information inputs and outputs of each task withi& flow model. For each task in the
cancer treatment process, the information auditehio@ntifies the information inputs
used by the task and information outputs that tésuh performing the task.
Additionally, the user, purpose, frequency, andgmaission issues of the information
inputs are also identified. An example of an infation audit for the monitoring progress

task is illustrated in Table 6 and Table 7.

Table 6. Information Inputs and Outputs

Inputs Outputs
Treatment precautions * Need for treatment modification
Patient/family observed symptoms* e Archived test and assessment results

Treatment schedule
Previous test results
Current test results

96



Table 7. Information Usage

Information User Purpose Frequency Trans. Issues
Treatment Patient/ Identifies the important Depends on patient Forget, disregard
precautions Family symptoms to look for in this involvement.
treatment protocol

Patient/family Medical staff Identify treatment complications Often Over and under
observed reporting of
symptoms symptoms
Treatment Patient/ Determine appointment times. Depends on stage of Changes in patient
schedule Family treatment, treatment needs cause

progress, in/out rescheduling

patient status

Current Test Medical staff Identify treatment complications Always None
results

Previous test Medical staff Compared against current results | Always None
results to monitor impact of treatment

The progress monitoring task is performed betwester therapy sessions to
monitor how the patient is responding to theramblé& 6 identifies the information
inputs used to monitor a patients progress anthtbemation outputs that are produced
by monitoring a patient’s progress. The informatartputs include an indicator of
whether the treatment plan needs to be alteredestsi results that will be archived for
comparison to future tests. The information outpuespresented in greater detail in
Table 7. The first row the table indicates thabgnt or family member may need to
recall treatment precautions to identify what syonps are indicative of adverse therapy
reactions. These indicators can be forgotten sedaded, which can lead to further
complications if left undetected. The second rowheftable indicates that medical staff
will often ask patient and family member about alsed symptoms to identify any
adverse reactions to treatment. This symptom inddion can be potentially inaccurate in
a variety of ways such as over reported or undesrted. In addition to information
inputs, performing the progress monitoring task &ian produce information outputs for

other tasks. As indicated in Table 6, the prognessitoring task may indicate the need
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to change a patient’s treatment plan or produdeadssits that will be used for future

reference.

Performing the information audit for each task aplbyment environment reveals a
new perspective of the cancer treatment procesh &ak can be seen in terms of an
actual activity and an information processor. ThéASframework leverages both of
these perspectives when considering the impactteopatient portal. Appendix A

presents the information audit for all of the taskthe cancer treatment process.

5.2.3 Stakeholder Value Model

The first two models focused on describing the eatreatment process in terms of
tasks and information flows. The stakeholder vaheslel focuses on identifying what
value means to a cancer patient. Through examhmgeach of the intended impacts of
the patient portal benefited patients and taking actcount why patients found the
patient portal useful, we construct a stakehol@tues model that consists of four value

dimensions:

* Physical health
« Emotional health
 Personal life

* Health process

From interviews with hospital staff, we selecteds four dimensions based on our
understanding of how patients interacted with thient portal. These dimensions

represent what the SIVA analysis presumes to bditfegent ways in which patients
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may value the patient portal. The physical healthethsion reflects how patients may
find something valuable if it improves their phyadigvell being. The emotional health
dimension reflects how patients may find sometwalgiable if it improves their emotion
condition. The personal life dimension reflectsgratvalue in terms of how it affects
their relationship with friends and family membeksd the health process dimension
reflects patient value in terms of how it affetts provision of medical care to patients.
It is important to note how these value dimensiamsindependent from one another. An
IT system can be valuable to in terms of improwimg provision of medical care, even if
the patient is in poor physical health. Similadwp, IT system can be valuable in terms of
its impact on patient emotions, even if it has iggigle clinical impact. As a result, we
select these four dimensions to represent therdiffavays in which the portal may be

valuable.

These four value dimensions were constructed baséke observations from the ad
hoc analysis. Each of the potential impacts idesatiin the ad hoc analysis can be linked
to one or more of these four value dimensions.g@xample, through improving patient
education, the ad hoc analysis identified multggeond and third order impacts linked to
the emotional health (perception of control; infeapatient decisions; confidence in
treatment), health process (compliance with treatmeformed patient decisions), and
physical health (aggregate of previous impactshil8rly, the anecdotal patient
testimonials observed in the ad hoc analysis camla linked to the four value
dimensions. These testimonials identified valuéwaéspect to the health process (using
the portal as a scheduling tool; side effects apgy and personal life (sharing treatment

experience with others).
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Such a definition of value provides a frame of refice from which the value of an
IT system can be assessed. The SIVA analysis framkefivst iterates through the
process flow and information audit models to un@ers how the patient portal changes
the cancer treatment process. The follow stage evemnvalue of the patient portal
through systematically analyzing how each of thdssnges affect each of the four value
dimensions. Using this analysis methodology, a bygtacal value assessment of the

patient portal is presented in the following settio

5.2.4 Application of SIVA Framework

This section describes a limited application of #¢A framework to understand
how patients may value the patient portal. The fitage of this analysis involves
understanding how the cancer treatment processchange as a result of deploying the
patient portal. Operationally, this involves iténgtthrough each of the tasks in the
process flow model and identifying how the task @asdssociated information flows
may change due to portal usage. For example, &migelogist Assessment task in the
process flow model, the patient portal may enablespts to research cancer therapy

prior to the assessment.

The next stage of the analysis involves understenldow changes to the cancer
treatment process may be significant to patienper@tionally, this involves examining
the significance of each change with respect tovéthee dimensions that define the
stakeholder value model. For example, enablingptgito research cancer therapy prior

to the oncologist’'s assessment may be signifi@afroin a health process perspective
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because it may affect how patients communicate thgtoncologist during the

assessment.

Table 8 illustrates how the two stages of analygaisbe applied to the entire cancer
treatment process. The first stage of understarttimgthe patient portal changes the
cancer treatment process is summarized in taskwgpact columns of Table 8. The task
column identifies the cancer treatment tasks thathe potentially impacted by the
patient portal. The impact column describes whaséhimpacts are. Entries in the task
and impact columns are obtained from iteratinguflothe process flow model and
considering how each task and its associated irgbom flow is affected by the patient
portal. For example, consider the oncologist assesstask that occurs after a patient is
diagnosed with cancer. The provision of the patpemtal can affect this task in a number
of ways. Through the educational resources provigetthe portal, one possible impact is
that patients are able to access cancer treatnastials specific to their care provider
prior to their oncologist’s assessment. Throughftinems provided by the portal, another
possible impact is that patients are able to canngh other patients with the same
disease while they wait for appointment with thealagist. Leveraging the treatment
history functionality of the portal, another podsibnpact is that patients are able to
show the results of the assessment to friendsandyf members through their computer
at home. This impact analysis is repeated for éastin the cancer treatment process

and their results are summarized in the task apadancolumns of Table 8.

The significance of these impacts to patient vadusummarized in the dimension
and value columns of Table 8. The dimension coligentifies the patient value

dimensions that may be affected by a given impduevthe value column explains how
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the value dimension is affected. This stage ofttaysis involves iterating through the
impacts identified in the previous stage and det@ng how they affect the physical
health, emotional health, health process, and patdide dimensions from the
stakeholder value model. For example, considemgract to the oncologist assessment
task may be significant to the health process d#oen Enabling patients to research
cancer therapy more effectively, prior to the assest, can be valuable to patients
because it can affect their ability to communicatih the oncologist during the
assessment. Additionally, this impact allows pdsiéa interact with their care provider
at an earlier stage of the treatment process.albaillustrates the necessity to drill down
on any initial impact to discover secondary origeytimpacts. These less immediate
impacts may have more substantial value and inthaatthe original triggering impact.
Understanding the context and applying the dimeradianalysis associated with SIVA is

useful for identifying and isolating these addiabimpacts.

We can also consider impacts to the oncologistsassent task with respect to the
emotional health dimension of patient value. Astbtiage of treatment, where patients
have just been diagnosed with cancer and are iprdeess of transforming their lifestyle
to accommodate treatment, enabling patients toexirwith other patients may help
patients find peer support during this time of catlichange. This value analysis is
repeated for each of the impacts identified ingheious stage and is summarizes in the

dimension and value columns of Table 8.
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Note: blank cells duplicate the cell above

Value Dimension
Improved communication during Health
oncologist assessment Process
Including hospital in at earlier point Health
Process
Patients have access to a peer support Emotional
group health
Involve family members in treatment Home
process (even those afar)
Make more informed choices regarding Health
treatment selection Process
Understanding treatment selection Emotional
improves confidence in treatment
Understanding treatment selection Emotional
improves perception of control
Ability to review the plan that may save Emotional
their life
Patients can familiarize themselves with Health
the treatment process Process
Encourage patients to be more engaged Health
in their treatment Process
Peer level support for treatment plan Emotional
Allow family members to view what will be | Home

happening directly from the care provider

Reducing likelihood of rescheduling tests | Health process

Get treatment underway sooner Physical
Health

Helps family coordinate activities around Home

the patient's treatment plan

Patients feel less anxiety because they Emotional

understand the process

Patient knowledge of therapy process Health

allows therapy to proceed more smoothly | Process

Patient feels more comfortable about Emotional

process after talking to somebody who

has been through it

Provides a history of symptoms Health

experienced by the patient Process

Encourages patients to be more proactive | Health

with their treatment Process

Table 8. Application of the SIVA Framework

Impact Task

Research prior to oncologist Oncologist

assessment Assessment
(before)

Connect with patients prior to oncologist

assessment

Ability to let others view assessment Oncologist

details Assessment (after)

Patients can educate themselves about

treatment Plan (before)

Patients can access selected treatment

plan through the portal Plan (after)
Patients can discuss treatment plan with

other patients on the portal

Ability to let others view treatment plan

Patients can view preparation Treatment
instructions to avoid slowing down or Preparation

delaying tests

Patients can access appointment
schedule through the portal and share it
with family members

Patients can review therapy procedure Therapy Session

through the patient portal (before)
Patients can talk to other patients about

a particular therapy

Patients can record the symptoms they | Progress
are experiencing Monitoring
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Allows family members to help keep track | Home
of the patients symptoms

Helps identify treatment complications Physical Patients are able to report symptoms
earlier Health from home immediately after experience
them.

Improves overall completeness and Health Patients are able to report symptoms
accuracy of symptom reports from Process through standardized forms
patients
Helps monitor overall patient recovery and | Physical Patients are able to report symptoms as | Regular Follow-up
identify potential relapses Health they continue on with their life

5.3 Summary

This chapter presented the results of the SIVAahtoc analyses of the patient
portal. The results of the ad hoc analysis werkectd through fieldwork from a value
assessment used to justify the deployment of thierggortal. The results of the SIVA
analysis were generated through a hypotheticalicgdjn of the SIVA framework
assisted by hospital staff. The following chapt@mpares the results from these two
analyses and uses this comparison to draw insiglatshe research questions regarding

the SIVA framework.

104



Chapter 6:

Analysis and Discussion

The case study in Chapter 5 presented the redultsodifferent value assessments
of a patient web portal for cancer treatment. Tite# &ssessment was an ad hoc value
assessment done by hospital staff to initiallyifjyshe expenditure of the patient portal
system. The second assessment was a hypothetutalation of the SIVA framework to
the same IT system deployment. This chapter corsgheeresults of the two analyses to
investigate the propositions of the SIVA framewtr&t claim improvements over ad hoc

assessment methods with respect to:

1. Providing insight into the meaning of value
2. Providing insight into how an IT system is utilized

3. Providing insight into how IT value can be measured

The objective of this comparison is to investighte viability of the SIVA framework as
an alternative to common industry practice for assg) the value of IT systems. Because
this study compares the SIVA framework with onlyeoralue analysis from industry, this
study cannot provide any meaningful validationha toncepts of the SIVA framework.
Instead, this is an exploratory study that focuseseeking evidence to support the ideas
proposed by the SIVA framework. If this comparisam demonstrate the benefits
claimed by the SIVA framework over industry praetithen this study will merit further

research work in validating the SIVA framework.
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6.1 Insight into the Meaning of Value

The first proposition of the SIVA framework clairtisat a SIVA analysis provides
significantly more insight into why stakeholdensdian IT system useful than typical ad
hoc analyses. To investigate this claim, we compave the ad hoc and SIVA analyses

describe how patients may find the patient porédiable.

Based on the knowledge and experience of hospét the ad hoc analysis
identified a number desirable outcomes that maylré®m using the patient portal.
These outcomes included improvements in patiemileg, decision making, emotional
support, perception of control, treatment complerside effects reporting, and overall
patient outcomes. While significant attention waseqg to identifying useful outcomes of
deploying the patient portal, as a value analysesad hoc analysis lacks two major
components: (1) a clear definition of what valueameand (2) explanations for why each

of the identified outcomes are valuable.

The first limitation of the ad hoc analysis is titdails to first establish what value
means in the assessment. Based on the definitivalwé established in Chapter 1, value
is a relative concept depending on the perspefrive which it is being assessed. A
single outcome can be simultaneously valuable eostakeholder while worthless to
another. Thus for a the set of outcomes identifiethe ad hoc analysis, it necessary to
consider from what stakeholder perspectives arsetbatcomes identified as valuable.
Moreover, what assumptions about stakeholder peocepof value are being made

when identifying this set of outcomes? The ad hwdysis does not address these issues
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and consequently provides no defendable basislgrtie identified set of outcomes are

identified as valuable.

The second limitation of the ad hoc analysis i$ thdoes not explain how each of
the identified outcomes are valuable. The outcoisestified by the ad hoc analysis can
be valuable to different stakeholders in differemalys. For example, consider increased
patient perception of control which was identifeesla value by the ad hoc analysis.
Patients may find increased perception of contatllable because it improves their
emotional state while physicians may find it detital because it makes patient
interaction more difficult. Even for a single sthkéder, an outcome can be valued in
different ways. For example, patients may alsoe@hgreased perception of control
because it increases their level of confidenceaatiment or allows them to interact with
care providers on their own terms. These example®4go illustrate how a single
outcome of using an IT system, such as increasgehp@erception of control, can be
beneficial or detrimental in multiple ways to mplé stakeholders. By omitting such
information, the ad hoc analysis partially explanasv using the portal is significant to

various stakeholders.

The systematic methodology prescribed by the Sik&nkwork addresses these
limitations of the ad hoc analysis. Using stakebolMhlue models, the SIVA framework
explicitly defines what value means in terms ofafiént stakeholders and presumptions
of what they find valuable. For this case studg, VA analysis defines a stakeholder
value model for cancer patients, calling out fossuanptions of what patients perceive as
valuable. These four assumptions are that patweititperceive something as valuable if

it (1) improves their physical health, (2) improwhsir emotional health, (3) improves
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their ability to receive medical care, and (4) ioyes their lifestyle at home. The SIVA
analysis uses these assumptions of value as aftmasisvhich to evaluate if and why the

portal is valuable to cancer patients.

The resulting value analysis differs dramaticatlynh the results of the ad hoc value
analysis. In particular, both the number and détail of values identified by the SIVA
analysis in Table 8 significantly exceed thosehef@ad hoc analysis. For example, while
the ad hoc analysis suggests that the portal mpgsowe patient learning, the SIVA
analysis identifies the various instances of pategrning being valuable to patients.
One such instance is how patients may be ablerntoramicate more effectively with
their oncologist if they research cancer therapgugh the portal beforehand. Another
instance is the reassurance patients may recameusing the portal to review their
treatment plan after selecting it. Similarly, whitee ad hoc analysis suggests that the
portal may provide patient emotional support, théASanalysis identifies specific
examples of this such as patients using the pirtaibtain peer support from other cancer

victims upon being diagnosed with cancer and ag ¢helure the effects of therapy.

Despite these significant differences, very litan be claimed about the additional
value insights claimed by the SIVA framework owgital ad hoc value analyses. The
primary significance of this comparison is thadeimonstrates one instance where the
value insights formed using the SIVA methodologyprsksely and in some cases
exceeds the value insights identified by a valsessment used to justify a major IT
system expenditure at a large organization. Frasitistance, we can interpret that a

SIVA analysis can potentially provide more valusight than traditional value
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assessment methods. However, the validation opthtesntial is the subject of future

research.

6.2 Insight into how an IT System is Utilized

The second proposition of the SIVA framework clatimst SIVA based analyses
provide more insight into how an IT system is méll to create value than typical ad hoc
analyses. To investigate this claim we compare th@\SIVA and ad hoc analyses

describe the anticipated usage behaviours of therpaortal.

Our observations of the ad hoc analysis indicdtatithe value analysis team
anticipated two primary uses of the patient pogatients using the portal to learn about
treatment and patients using the portal to repde sffects. From these two anticipated
usage behaviours, a number of likely outcomes vdenatified. For patients using the
portal to learn about therapy, these outcomes diecluhe ability to make more informed
choices regarding treatment, increased emotiongd®t, greater compliance with
treatment instructions, and increased patient péare of control. For patients using the
portal to report side effects, these outcomes dedumproved patient-physician

communication and more timely identification ofat@ent side effects.

In comparison, the SIVA analysis analyzes portagesbehaviours at a significantly
more detailed level by describing different consextwhich the patient portal is used.
These contexts are derived from the process flalM@fiormation audit models of SIVA
analysis. The process flow diagram describes theusstages of the cancer treatment
process, identifying the different temporal consewhere the portal may be used. The

information audit model identifies different infoation contexts by describing the
109



different pieces of information used throughout¢hacer treatment process. These
models are used to identify different usage costekthe patient portal. As a tool to help
patients learn about treatment, the SIVA analyssiifies a number of temporal
contexts within cancer treatment such as priontorecologist’s initial assessment, after
the oncologist’'s assessment, during therapy, #ftgapy, and so forth. The SIVA
analysis further analyzes these contexts in tefrtfsecinformation used throughout the
cancer treatment process. For example, the SIVA/sisasuggests that patients may be
interested in learning general information aboetrtdisease prior to being assessed by
an oncologist, specific details about their diagnaster their assessment, specific
treatment guidelines while undergoing cancer thgrapd guidelines on regular
monitoring after therapy is complete. Moreover stheontexts are used to expand upon
the values originally identified in the ad hoc ais&. For example, while the ad hoc
analysis identified that patients may use the ptoteeport side effects, the SIVA
analysis expands upon this in terms of time anormétion, such as during therapy,
where a certain set of symptoms are monitoreddizate the patient’s response to
therapy and after therapy where a different sslyofptoms may monitored to indicate

any resurgence of cancer.

With respect to providing insight into how an ITs&m is used, this comparison
suggests that the SIVA analysis does indeed prayigater insight into how an IT
system is used. In particular, the SIVA analysissuss underlying two models to
examine how IT system usage changes over time @odsadifferent types of
information. As a result, the analysis producedjaiScantly more detailed picture of

how patients may use the portal relative to tha@xlvalue analysis. However, it is
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important to recognize that many questions rentinould usage be viewed in contexts
other than time and information? Do these resudtsenlize across other IT system
deployments? These are questions that need todoessed in order to make any

significant claims regarding the second propositbthe SIVA framework.

6.3 Insight into how Value can be Measured

The last proposition of the SIVA framework clainhait a SIVA analysis provides
more insight into measuring the value of an IT eysthan typical ad hoc analyses. To
investigate this proposition, we identify the vatneasurement issues observed in the ad

hoc analysis and examine how or if these issueaddressed by the SIVA analysis.

In preliminary efforts to measure the value of pla¢ient portal, one of the primary
issues encountered by the hospital was the diffiaflcreating metrics that could
accommodate the variation of practices within thgpital. Certain processes, such
recording patient check-in and check-out times ewearformed differently based on a
variety of factors, making it difficult to gatheraaningful data from simple metrics such
measuring the length of patient consultations. Téfiects the importance of
understanding the process context when developetgas to gather data. Different
entry points, exit points, and exceptions withigiven process introduce variables that
may need to be accounted for when developing nseffice process flow model in the
SIVA framework contributes to the identification sxfich variables by identifying the
relationships between various processes. To idtestiow different process entry points
can affect a metric, consider how a metric forgratiearning during oncologist

consultations may exhibit different data patterepahding on where the patient is
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coming from. Patients coming in for their initiaresultation who have never been
through cancer treatment may exhibit different@ag patterns than a patient who is
coming in midway through therapy. This also appti®process exit points such a
patient satisfaction metric at the end of theragyere satisfaction with treatment may
vary according to whether the patient goes intoigsion (treatment is successful) or

palliative care (treatment is not successful).

Another major issue we observed from the case stadythe identification of what
should be measured to convey the value of thenggimrtal. While patient testimonials
and the intuition of hospital staff suggested thatpatient portal provided significant
value to patients, the hospital staff found thastaxg portal metrics did not effectively
convey this and were actively seeking to identiig develop metrics for the patient
portal. In essence, they were trying to conveyrsa®f how valuable the portal is in a
more objective manner than anecdotal patient testiahs. In light of this limitation
identified by hospital staff, we can observe thiegs in which the SIVA analysis aids in

the development to value metrics.

As it is necessary to define something beforentloa measured, the first
contribution of the SIVA analysis is the greatesigint it provides into the meaning of
value. The initial survey metrics for the patieottpl focussed on how often patients
used the portal and what they found useful abauptirtal. However, the survey did not
establish what useful meant nor why patients fainths useful. As a result, very little
could be measured beyond system usage. In secfiomebnoted that unlike the ad hoc
analysis that the survey was based upon, the Shatysais explicitly defines what is

assumed to be valuable to patients and systemgtidahtifies how using the portal is
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expected to affect those value assumptions. Thighhidentifies a significantly richer
set of metrics that measure not only usage, budwsistakeholder perceptions and how

certain usage behaviours affect those perceptions.

The second contribution of the SIVA framework is tontextual awareness of how
value can be realized differently throughout theces treatment process. The process
flow model introduces a temporal aspect of howeddht types of value are realized at
different stages of the cancer treatment procdss.ififormation audit model introduces a
information context where value is realized diffehg based on the characteristics of
information being used. Such contexts can be |lgeeirathe development of metrics. For
example, metrics for patient learning can be degdogt various stages of the cancer
treatment process, such as before therapy, durargpy, and after therapy. Patient
learning metrics can also be tailored for diffenafidrmation contexts, such as patients
with a positive or negative prognosis. In essetiese contexts identify different
locations where value metrics can be deployed.X@ynening where metrics are
currently placed within all of the possible valumntexts, it is possible to get a sense of

what value is being caught by metrics and whatevabeing overlooked.

The third contribution of the SIVA framework is hdhe foundation of a SIVA
analysis can be validated and maintained. Whe®S @& framework is used to analyze
the value of an IT system, the underlying modelhefSIVA analysis define the
assumptions of the value analysis. The stakehetlee models define what assessors
presume to be valuable to each stakeholder. Threepsdlow and information audit
models define what the assessors presume to hiegheyment environment of the IT

system under analysis. These models are thenadtiby the SIVA methodology to
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identify possible forms of value that may resutinfr using the IT system under analysis.
The systematic methodology in which this is doheves identified forms of value to be
traced back to its originating usage context argkeuging value motivation. For
example, the SIVA analysis in Table 8 identifieattthe patient portal may be valuable
because it encourages patients to be more invaivéek treatment process. From the
“Dimension”, “Impact”, and “Task” columns of Tab& the basis for this value is the
presumption that patients find it valuable to beoimed in their treatment process and
that the patient portal enables patients to reviendetails of their treatment protocol
after it is selected. The preservation of thisdig& allows values identified by the SIVA
analysis to be validated by verifying their underypresumptions. Moreover, as
stakeholder values and the usage environments elagy time, a SIVA analysis can be

rerun on updated models to understand how valuegasaover time.

In summary, with respect to aiding in the measurgroévalue, we observed a
number of properties of the SIVA analysis that cliseaddress the measurement
limitations found in the ad hoc analysis. To addr#® challenges observed in
developing robust metrics, we discussed how thega®flow and information audit
models of the SIVA framework can aid in identifyiddferent cases that metrics must
accommodate. To address the challenges in detemgrivaw value should be measured,
we discussed how the SIVA framework can aid inrde{j, deploying, and maintaining
value metrics. However, it is important to recognilze speculative nature of these
observations. As this study does not implementevatetrics based on these
observations, all that can be claimed is that¢bimparison suggests that SIVA

framework can aid the development of IT value nestri
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6.4 Discussion

Through this comparison, very little can be clainadédut the validity of the SIVA
framework and its propositions. This case studyeemparison between an actual value
analysis of an IT system and a hypothetical apgtinaof the SIVA framework to the
same IT system after the fact. Applying the SIVanfiework to a single IT system
deployment prevents this study from making any gredaims regarding the SIVA
framework. Additionally, because research work pagormed simultaneously on both
the SIVA analysis and ad hoc analysis, the potefaralependencies between the
analyses exist and limits the relevance of directiy;mparing the results of the two
analyses. However, despite these limitations, timeparison does provide a significant

contribution towards studying the SIVA framework.

The primary contribution of this study is thatéirges as an existence proof for the
SIVA framework. Unlike the original value analysithe patient portal that identified
potential forms of value on an ad hoc basis, théASinalysis demonstrated how IT
value can be analyzed using a systematic methoddhabe repeated and validated.
Moreover, the study demonstrates that a SIVA baskd analysis is capable of
achieving a result that is comparable, and possilpperior, to existing value assessment
methods in industry and provides circumstantiatlence to support the validity of the

SIVA framework.

The secondary contribution of this study is thegasgjon of advantages associated
with using the SIVA framework as a value analys.tWhile the limitations of this

study prevent us from claiming any advantages wsihg the SIVA framework,
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comparing the results of the two analyses provaedence in favour of the three
propositions of the SIVA framework that claim batsefvith respect to identifying value,

understanding IT system usage, and value metrieldpment.

As noted in the introduction, this research is p&d larger research agenda
that is in its infancy. A socio-tech framework ahéory for understanding the
value of IT is being developed and there are threas being probed prior to
the next step of theory development. The basictyald describe and
decompose the in situ value and temporal variaaésleen probed in a very
preliminary way by McKay and Ng (2004). The abilitysystematically assess
value using the principles underpinning the framewweas probed in this
thesis. The ability to design according to the galtiteria has yet to be

probed.

Assessing value required the integration of theepts: the conceptualization of
the process model, information audit at each paithie process model, and a value

description model. The latter being derived fromKidg (2004). The previous McKay

------
Conoy

(2004) and McKay and Ng (2004) work did not addieessessment specifically and did
not probe the use of general assessment theohege$earch reported in this theory
demonstrates that such a marriage of models armeptsis possible and that a
systematic methodology is also possible. Thisedithit of the claims and contributions
of this thesis. The research on value assessmarkdg component of understanding the

socio-technical aspects of the value equation atehds the basic understanding in this

dimension.
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Chapter 7:

Conclusion

In Chapter 1, we introduced how this thesis fite im broader research agenda to
develop a general framework for IT value. To tmd ethis thesis serves as an existence

proof for the assessment component of this brosdearch effort.

We began by discussing the multi-dimensional nabfiralue and suggested a
number of different perspectives to view the valtian IT system. Other IT assessment
frameworks in the literature (Davis & VenkateshQ@QRogers, 1995; DeLone &
McLean, 1992; Grover et al., 1996; Seddon et 809) have also observed the multi-
dimensionality of value and proposed various diohoés to organize these value
dimensions. Comparing these IT assessment frameviaektified two major
shortcomings with IT assessment literature: (1)fthgmented definitions of value across
different frameworks and (2) the universal lackrathodology to operationalize any of

the IT assessment frameworks on an actual IT sydegtoyment.

The SIVA framework proposed in this thesis is arvéilue assessment framework
that attempts to overcome these shortcomings. Bigddpe multi-dimensional value
concepts of McKay and Ng (2004) and the businessgss measurement concepts of
Camp (1995), the SIVA framework proposes a systiematthodology to analyze IT
value based on explicit models of stakeholder vdllisystem usage, and information
usage. More specifically, it was conceived as alyais tool to help assessors identify

potential value that may result from using a giVesystem.
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A case study was used to investigate the validithe SIVA framework. The SIVA
framework was hypothetically applied to a majorsistem deployment in the medical
field and the results of the analysis were compé&rdbe original value analysis used to
justify the IT system. Through this comparison, 81€A analysis provided significantly
more insight into value than the original ad hoalgsis. While the limitations of this
study prevent us from making any claims regardimg3IVA framework, a number of
significant observations were revealed through¢bimparison. The primary observation
from this exercise is simply the demonstration thist possible to use the SIVA
framework to analyze the value of an IT system. &doer, comparing the results of the
SIVA analysis with an actual value analysis frordustry suggest potential benefits from

using the SIVA framework.

All that can be claimed through this study is twathave demonstrated the potential
viability of the SIVA framework as an IT value assment tool. Significant research
work remains as the SIVA framework is but a smalt pf a larger research agenda for a
broad IT value framework to define, assess, andedT value. The work of McKay and
Ng (2004) provided existential support for a gehfreanework to define IT value. This
thesis provides basic existential support for seganframework to assess IT value. A
general method to design IT for optimal value basdde metrics has yet to be probed.
For the SIVA framework in particular, this studal®s many gaps that need to be
addressed in future research. Key areas includsstigating the applicability of the
SIVA framework to different IT system deploymentgldo gauge the relative
advantages (and disadvantages) of using the SlaAdwork over other IT value

assessment methods. Despite these limitations lewins study reamins significant in
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that it demonstrates the potential of a signifibantore prescriptive approach to IT value
assessment than what currently exists in the fitezaand highlights potentials

advantages of such an approach over existing indpsictice.
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Appendix A
SIVA Analysis Details

The SIVA analysis performed in the case study partf this thesis was performed
in conjunction with hospital staff involved withetpatient portal system. Throughout the
course of the study, a number of meetings were\nighdthe project director of the
patient portal system. This appendix discussegpitheess that was taken to collect the

findings of the case study.

The initial meetings with the project director wéoeused on obtaining background
on the patient portal. During these meetings, wewtised the motivation for the patient
portal, how it was implemented, patient feedbackhensystem, and the challenges
involved in assessing the value of the patientgbofthe information gathered during this
phase provided foundational knowledge to guidectivestruction of sub-models for the

SIVA analysis.

The next stage of our research was the creatitimegbrocess flow model to
understand the cancer treatment process. Thenfiodél is presented in Figure 6 and
Figure 7 in the body of this thesis. The initialsdebwas created based on discussions
from the initial meetings with the project directdhe process flow model was then
reviewed by the project director, leading to resis that produced the final process flow

model presented in this thesis.

After the process flow model was complete, our fottuned to developing the

stakeholder value and information audit modelgterSIVA analysis. Again, based on
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previous discussions, a preliminary stakeholdenevaind information audit models were
created and submitted to the project director éeraw. The models were then revised
based on collected feedback, leading to the patedne dimensions presented in 5.2.3 of
the thesis body and the information audit modes@néed in this appendix. For each
stage of the process flow model, the informatioditannodel describes the activities that
occur during that stage, the information inputs angbut of that stage, and how

information inputs are used during that stage.

After creating the sub-models of the SIVA analygith the guidance of hospital
staff, the last stage of the research was to appl\sIVA analysis methodology to the
patient portal and compare the resulting insightsuavalue with the original value

analysis used to justify the patient portal.

To collect information regarding the original valaealysis, a structured interview
was held with the project director of the patieottpl regarding the original motivations
and inception of the patient portal. Additionalye reviewed hospital documents and
presentations used to justify the patient portafdother insight. This data is was utilized
to form the ad hoc potion of case study presemteldd thesis body. The SIVA
methodology was then hypothetically applied tortteels constructed earlier, leading
the value insights of the patient portal preseimietiable 8 of the thesis body.
Additionally, the process flow, information audifyd stakeholder value models that
underpinned the value analysis are presented ih,% 2.2 and 5.2.3 of the thesis body

respectively.
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Information Audit Model

This sub-section describes the flow of informati@tween the various stages of the
cancer treatment process. For each stage of tloercaieatment process, the information
audit model describes what occurs during the staganformation inputs and outputs to

the stage, and how information inputs may be usethgl the stage.

1. Normal Life

1.1 Description

While the stage seems to encompass a tremendoustinf@ctivities, in the context of
cancer treatment, the purpose of the Normal Légesis to detect cancer symptoms as
early as possible.

Detection is initiated in a number of different v8aand the duration between emergence
of the symptom and actual detection varies widehe first initiator of detection is by

the patient when they have identified developmantkeir body that suggest the
presence of cancer. In some cases, diligent patwfitconsult their physician at the
slightest development in their body resulting impghort durations between emergence
and detection. Other patients may ignore symptammbnths and years until these
symptoms become noticeable to the patient. Addatlgnprevious cancer verdicts given
by the physician will also influence whether théigrat get their symptom looked at.
Another initiator of detection is when the patisaes their physician regarding some
ailment to then discover it is cancer. While tlsi;early identical to the previous

initiator, the key distinction is that the patielttes not have any preconceived notions of
cancer when they see their physician. This digonatan significantly influence both the
physician’s and patient’s behavior in followingga. The last possibility is through
regular screenings, where the patient consults fiingisician on a regular basis for cancer
screenings without any symptomatic triggers. Oftech screenings are scheduled on an
annual basis.

1.2 Information Inputs and Outputs

Inputs Outputs

»  Family History » Patient’s observations

» Cancer inspection guidance (methods and » Patient’s preconceptions
symptoms to look for)

*  Monitoring schedule

»  Previous cancer verdicts by physician

1.3 Information Usage
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Information User Purpose Frequency Trans. Issues
Family History Patient Provides some guidance on the People sometimes None
likelihood of developing cancer take this into

consideration
Cancer Inspection | Patient Used to help patient identify Rare to sometimes? Often incomplete.
Guidelines cancer symptoms Misinterpreted.
Monitoring Patient Tells the patient when they should | How many people get | Patient may forget
Schedule go in for cancer screening regular cancer

screening?
Previous cancer Patient Influences the patient’s perception | Sometimes Misinterpreted

verdicts

of their symptom or of the
physician

2. Examination by Physician

2.1 Description

The purpose of the stage is for the physician tio&ie the presence of cancer in the

patient.

Once the patient is triggered to see a physicidharNormal Life stage, it only takes

days for the patient to see their family physicidere the physician must make some
verdict on the presence of cancer based on pdtistairy, observable signs, and patient
observations. While this process often takes desicgnsultation, in some cases, the
physician may request additional tests done outsidee examination before making a
verdict extending the length of this stage by daryaeeks.

2.2 Information Inputs and Outputs

Inputs Outputs

» Patient observed symptoms » Cancer verdict

e Physician observed symptoms * Medications

* Testresults

»  Family history

2.3 Information Usage

Information User Purpose Frequency Trans. Issues

Patient observed Physician Aids the physician to form a Always Inaccurate,

symptoms verdict over/understatement,
forget

Physician Physician Aids the physician to form a Always None

observed verdict

symptoms

Test results Physician Aids the physician to form a Sometimes None

verdict

Family History Physician Aid the physician to form a verdict | Always Incomplete/Cannot
be verified

Test results Patient Gain insight into their illness Depends on degree of | Typically through

patient involvement physician.

Misinterpreted.

3. Physician Ordered Tests

3.1 Description
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This stage involves running the tests requestetthdyphysician during the Examination
by Physician stage.

Patients typically need to wait days or weeks tiotlgese tests done due to resource
constraints. Once the tests are done, the reseltseat back to the physician to aid them
in forming their cancer verdict.

3.2 Information Inputs and Outputs

Inputs Outputs

e Testorders e Testresults
e Test preparation guidelines

3.3 Information Usage

Information User Purpose Frequency Trans. Issues
Test orders Lab Determine what tests to prepare Always None
technician for and run on the patient
Test preparation Patient Informs the patient what is Always Forget. Ignored.
guidelines necessary to get accurate test
readings

4. Surgery for Potentially Cancerous Tumor

4.1 Description

At this point, the physician has identified a pai&rfor cancer in the body and
recommends surgical removal as a precautionaryureabherefore the purpose of this
stage is to remove the potentially cancerous tiaswgeverify it is cancerous.

Once this stage is initiated by a physician refeth@ procedure may take weeks or
months to occur due to resource constraints. Upampteting the procedure, patients
who test negative will return back to their norrats with regular follow up while those
who test positive for cancer are referred to seermologist.

4.2 Information Inputs and Outputs

Inputs Outputs

» Verdict on the presence of cancer

5. Assessment by Oncologist

5.1 Description
In this stage the oncologist will perform a canggsessment on the patient to determine
its severity.
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The waiting list to enter this stage from a phyaicieferral is, on average, a few weeks.
During this stage the patient will undergo a varigttests and scans, involving various
primary and secondary care providers. Consequehtly/stage lasts for a few days or
week as the test results are sent to the oncolebiste he/she will make an assessment
and brief the patient on their findings.

5.2 Information Inputs and Outputs

Inputs Outputs

» General information about cancer .
(symptoms, treatment, effects, survival rate, | o
personal experiences)

» Patient medical history

« Patient family history

» Test/scan results*

Assessment of cancer severity

5.3 Information Usage

Information User Purpose Frequency Trans. Issues
General Cancer Patient/Family | Improve knowledge, thereby Sometimes Inaccurate or
Information decreasing fear, anxiety incomplete
Patient medical Oncologist Provides background information | Always Incomplete or
history for assessment inaccessible?
Patient family Oncologist Provides background information | Always None
history for assessment
Test/Scan results Oncologist Used in the assessment of Always None
cancer severity
Test/Scan results Patient/Family | To increase participation in the Sometimes Comprehension
treatment process

6. Oncologist Ordered Tests

6.1 Description

This stage involves running the tests requestetthdpncologist when they are assessing
cancer severity.

Because oncologists typically have testing/scanresgurces at their disposal through
their care team, the wait time for these tests Wy be shorter than physician ordered
tests. Once the tests are done, the results arbaanto the oncologist to aid them in
their cancer assessment.

6.2 Information Inputs and Outputs

Inputs Outputs

 Testorders * Testresults

» Test preparation guidelines

6.3 Information Usage

Information User Purpose Frequency Trans. Issues

Test orders Medical None

Determine what tests to prepare Always
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staff

for and run on the patient

Test preparation
guidelines

Patient

Informs the patient what is
necessary to get accurate test
readings

Always

Forget. Ignored.

7. Third Party Opinion

7.1 Description
The purpose of this stage is for the oncologiseteive third party input when
performing the cancer assessment or seeking ao@ugte treatment protocol.

Initiated by the oncologist, this stage typicallyed not take long to complete. In some
cases, this input comes in the form of an inforptadne call only lasting a few minutes.
In other cases, the patient may actually needddhsespecialist but will likely avoid
long wait times, extending this stage by a few days

7.2 Information Inputs and Outputs

Inputs

Outputs

* Testresults

» Patient history

» Patient observed symptoms

* Assessment recommendation
» Treatment plan recommendation

7.3 Information Usage

Information User Purpose Frequency Trans. Issues

Test results Third party Used to form recommendation Always None

Patient history Third party Used to from recommendation Sometimes? None

Patient symptoms | Third party Used for form recommendation Always May change what
oncologist was told

8. Select Treatment Protocol

8.1 Description

This stage is where the oncologist and patientsalé&reatment protocol. A treatment
protocol specifies many aspects of treatment whatthe purposes of this report, will
be simplified into treatment plan and treatmentdibons. Treatment plan encompasses
the types of therapies, necessary tests, whenvitleyccur, dosages and medications.
Treatment precautions encompass physiological reapgnts to undergo therapy,
important symptoms to catch and expected sidetsftégdreatment.

Typically, this immediately follows the patient e#eing their cancer assessment. The
oncologist will recommend one or a few treatmewtgeols for the patient to select
from. This stage may only last for a period durgngingle visitation when the patient
selects a treatment protocol recommended by thelogist. In other cases, the patient
may request a particular research trial, requesinavailable protocol, or require time to
select a course of treatment. In such cases #mge stften extends beyond a single day.

8.2 Information Inputs and Outputs
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Inputs

Outputs

* Cancer assessment
» Available treatment protocols
» Recommended treatment protocols*

Treatment Plan
Treatment Precautions

8.3 Information Usage

Information User Purpose Frequency Trans. Issues

Cancer Oncologist Used to determine appropriate Always None

assessment treatment protocol

Cancer Patient/Family | Helps patient make a more Depends on Misinterpretation

assessment informed selection involvement

Available Oncologist Used to find the recommended Always May not be aware of

treatment treatment protocols for the all protocols, biased

protocols patient selection

Available Patient/Family | Used to become knowledgeable Depends on Misinterpretation,

treatment and gain more equal footing involvement invalid selection

protocols

Recommended Patient/Family | These are the primary protocols Always Incomprehensible

treatment protocol the patient will choose from due to emotions,
prejudiced
interpretation

10. Treatment Scheduling

10.1 Description
This stage is where the treatment schedule thergatiill follow is produced.

This immediately follows the selection cancer tneat protocol. The oncologist and the
scheduler will meet and arrange the appointmensired by the treatment plan. To do
this they must find times that are compatible \tfith treatment plan, care team
availability, and hospital resource availabilitytients are then informed of the schedule
afterwards. In some cases, patients may declinaicappointment times which

typically result in the schedule being pushed back.

10.2 Information Inputs and Outputs

Inputs Outputs

» Treatment plan » Treatment schedule
» Care team availability

» Hospital resource availability

10.3 Information Usage

Information User Purpose Frequency Trans. Issues

Treatment plan Oncologist/ Used to determine the necessary | Always None
Scheduler appointments for treatment

Care team Oncologist/ Used to determine feasible time Always None

availability Scheduler appointment times

Hospital resource | Oncologist/ Used to determine feasible time Always None

availability Scheduler appointment times

129




11. Treatment Preparation

11.1 Description
The purpose of this stage is to make the necegsaparations before the patient begins
cancer therapy.

From the end of the previous stage, this stagetala®/weeks to begin depending on care
team and hospital resource availability. This stagg also last for over a week in cases
where numerous preparatory activities are necesshry includes running tests on the
patient to verify treatment precautions are metiteoing physiological systems that

will be impacted by therapy, and preparatory atésifor therapy such as measuring
necessary parameters and administering pre-meaficati

11.2 Information Inputs and Outputs

Inputs Outputs

» Treatment schedule » Treatment plan parameters

e Treatment precautions e Treatment precaution verification
» Physiological tests results* » Physiological tests results

» Treatment plan

11.3 Information Usage

Information User Purpose Frequency Trans. Issues
Treatment Patient Determine appointment times. Always Forget due to long
schedule Make necessary lifestyle and wait times
transportation arrangements.
Treatment Patient Help patient attain or maintain Always Forget, disregard
precautions eligibility to undergo therapy
Treatment Medical staff Checked with physiological test Always None
precautions results to verify treatment
precautions are met
Physiological test Medical staff See above Always None
results
Treatment plan Medical staff Specifies necessary parameters Always None
needy for therapy

12. Therapy Session

12.1 Description
This stage represents a single cancer therapyseasisa series of specified in the
treatment plan.

Therapy will begin shortly after pretreatment prgpians are made and therapy sessions
are spaced from days to weeks apart. The patieycorae from their home to attend the
therapy session or may be transferred internallgnthey are an inpatient. Similarly,
depending on the patient’s condition, they maylselthrged to go home or become an
inpatient follow a therapy session.

12.2 Information Inputs and Outputs

130



Inputs Outputs

 Treatment schedule .
» Treatment plan parameters
e Treatment plan

12.3 Information Usage

Information User Purpose Frequency Trans. Issues
Treatment Patient Determine appointment times. Depends on stage of Changes in patient
schedule treatment, treatment needs cause
progress, infout rescheduling
patient status
Treatment Family/ Transport the patient to Depends on in/out Changes in patient
schedule Friends/ appointments and provide patient status needs cause
Support assistance during therapy rescheduling
Treatment Medical staff Checked with physiological test Always None
precautions results to verify treatment
precautions are met
Physiological test Medical staff See above Always None
results
Treatment plan Specialist Specifies necessary parameters Always None
parameters needy for therapy
Treatment plan Specialist Specifies the therapy to be Always None
performed

13. Progress Monitoring

13.1 Description
This purpose of this stage is to monitor the pasaesponse to cancer therapy and catch
complications as early as possible.

Because there maybe multiple monitoring processe®ik, this stage extends from
immediately after a therapy session right up uhglnext session. There are multiple
monitoring processes because there are a numbeaysfthe patient is being observed.
Sometimes the patient, and possibly their familyners, will monitor him/herself for
symptoms that indicate treatment complications.ifhaighlly, tests are run on the patient
and results are often compared to previous reguttsonitor the effects of therapy.

Because cancer therapies have serious side efi@isifying treatment complications
involves distinguishing the side effects due tadpg from the side effects due to
complications. While test results are typically dked against values that signify
complications, it is up to the patient, or theimily, to take initiative to identify and
report symptoms that indicate complications.

13.2 Information Inputs and Outputs

Inputs Outputs

e Treatment precautions * Need for treatment modification

» Patient/family observed symptoms* » Patient/family observed symptoms
» Treatment schedule * Test and assessment results

* Previous test results

* Testresults*
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13.3 Information Usage

Information User Purpose Frequency Trans. Issues
Treatment Patient/ Identifies the important Depends on patient Forget, disregard
precautions Family symptoms to look for in this involvement.
treatment protocol
Patient/family Medical staff Identify treatment complications Often Over and under
observed reporting of
symptoms symptoms
Treatment Patient/ Determine appointment times. Depends on stage of Changes in patient
schedule Family treatment, treatment needs cause
progress, infout rescheduling
patient status
Test results Medical staff Identify treatment complications Always None
Previous test Medical staff Compared against current results | Always None
results to monitor impact of treatment

14. Mid-Treatment Assessment

14.1 Description
The purpose of this stage is to determine the gpiate change to treatment in response
to a treatment complication.

This stage will begin within days of the progressnitoring stage after a complication is
identified. In some cases the oncologist can quididgnose the cause of the
complication based on the patient/family observetiand test results from the progress
monitoring stage. However in cases where the ogestloequires additional tests, the
diagnosis will naturally take longer.

Adjustments to the treatment plan can then be rbaded on the diagnosis and any
prescribed adjustment from the treatment plan.mbgnitude of these adjustments can
vary from altering therapy dosages, adding/remdvasgheduling therapy sessions,
seeing additional specialists, or changing thermeat protocol altogether. Due to the
harsh side effects of cancer therapy, in some ¢hegzatient may decline further
treatment and enter palliative care which focusepaiient comfort instead of patient
recovery.

14.2 Information Inputs and Outputs

Inputs Outputs

» Patient/family observed symptoms » Change to treatment schedule
* Test and assessment results e Change to treatment plan

e Treatment plan » Change to treatment protocol
» Diagnosis of complication* » Change to palliative care

» Treatment precautions

14.3 Information Usage

Information User Purpose Frequency Trans. Issues
Patient/family Oncologist Help diagnose cause of Always Patients will forget or
observed treatment complication add to reported
symptoms symptoms
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Test and Oncologist Help diagnose cause of Always None
assessment treatment complication
results
fTreatment plan Oncologist Recommends treatment Always (when None
adjustments to certain available)
complications
Diagnosis of Oncologist Used to determine appropriate Always None
complication treatment adjustment to
complication
Treatment plan Patient/Family | Provides patient information to Depends on Misinterpretation
decide on appropriate change to involvement
treatment
Diagnosis of Patient/Family | See above Depends on Misinterpretation
complication involvement
Treatment Patient/Family | Identifies likely side effects that Depends on Misinterpretation
precautions will result from further treatment involvement

15. Post-treatment Assessment

15.1 Description

This stage is similar to the mid-treatment assessmehat both aim to determine the
appropriate change to the treatment plan. Whatrdifftiates the two stages is the context
in which these treatment assessments occur.

The post-treatment assessment occurs shortlytheigratient completes their prescribed
cancer therapies. Medical staff and the oncolqegstorm a thorough cancer assessment
of the patient to determine the effectiveness efttbatment protocol. Based on this
assessment, if cancer is still present, treatmaybm adjusted in various ways similar to
the mid-treatment assessment or may go into pa#iaare. If the signs and symptoms of
cancer cannot be found, the patient will go intmission status.

15.2 Information Inputs and Outputs

Inputs Outputs

e Cancer assessment* » Change to remission status

Refer to 14.2

15.3 Information Usage

Information User Purpose Frequency Trans. Issues
Cancer Oncologist Determine the effectiveness of Always None
assessment treatment
Cancer Patient/Family | Determine the effectiveness of Always None
assessment treatment

See 14.3

16. Remission
16.1 Description
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This stage encompasses the time period when trenpet being monitored for signs of
relapses. Its purpose is to catch relapses asa&aggssible so that they can be quickly
treated.

This stage is initiated when the patient entergssion status and will last for weeks
when there is a high likelihood of a cancer relapg$®mugh all signs and symptoms of the
cancer have disappeared, cancer may still resitteeibody. Therefore the patient must
closely monitor for cancer symptoms and will underggular testing.

16.2 Information Inputs and Outputs

Inputs Outputs

e List of significant symptoms » Detection of relapse

» Patient/family observed symptoms* » Change to patient status
» Testresults*

Information User Purpose Frequency Trans. Issues
List of possible Patient Identifies what symptoms the Always Forget, unable to
cancer symptoms patient should look for recognize
Patient/family Oncologist/ Examines symptoms for signs of Always Incomplete,
observed Medical staff cancer relapse inaccurate
symptoms
Test results Oncologist/ Help indicate cancer relapse Always None

Medical staff
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