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In web systems development, the business environamehprocesses not only drive the identificatibn o
system needs, but this environment and processesalao in turn fundamentally changed by the
introduction or evolution of the system. This me#ret a web system during development will be highl
volatile with a complex set of inter-dependenciéththe various domain characteristics. We reparao
detailed analysis of the literature related to ¢héspendencies, and in particular the impactsahateb
system has on its environment. We also presergraefvork that encapsulates the dimensions of impact
on both the internal and external business envissimFrom this analysis we show how different face
of the domain of a system are impacted in differgays. As the scale and immediacy of these impacts
increase we need to become more predictive of thepacts in taking them into account during the
development. Our analysis will provide organisadiamth the basis for moving towards this increased
level of predictiveness. This analysis will alsoyide the organisations with a framework for depeig
strategies for joint development of system andr®ss processes.
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1 Introduction

A key characteristic of many Web systénias well as various other software systems) i tinea
introduction of the system has a fundamental immactthe nature of the business processes and
business models, which are being supported byyters. In other words, the business environment
and processes not only drive the definition ofdistem needs, but are in turn fundamentally changed
by the system. These changes are such that notoalthe system requirements change, but the very
nature of the problem that was being addressetianged. In effect, the business "problem" defines
the nature of the technical system "solution" tlatdesired, but the solution itself changes the
characteristics of the problem space (this willdscussed in much more detail below). This can be

2 Whilst we use the terweb systerthroughout this paper, we recognise that this iteolagy is still
somewhat ill-defined within the literature (whiaicludes terms such as Web applications, web-based
systems, online systems, as well as a host of dogpecific terms such as B2B, B2C, etc.). In this
paper when we use the teklfeb systerwe are referring to those system which utilise web
technologies as an integral element of a functlgre@mplex system which typically incorporates
interfaces beyond the organisational boundaries.
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described as solutions and problems bemgually constituted- a concept well understood in the area
of social informatics [53] and requirements engiimage[10].

Whilst this concept of mutual constitution — or @sgpression as a technical solution leading to
substantial changes in the problem space — is aymé almost all systems development, it is
particularly significant with Web systems. Thislasgely because of the scale and immediacy of the
impacts that web systems can have on their domaivhilst most computer-based systems
development exhibits these characteristics, eitherprocess impacts are sufficiently obvious to be
taken into account relatively easily during inittldvelopment, or their scale is sufficiently coasted
to allow them to be initially ignored and to them &dddressed once the system has been implemented.
It may be argued that this is the basis of Busif¥ssess Re-engineering (BPR) — i.e. a systemtis pu
in place, it has an effect on its environment, tireth we post-hoc re-engineer the business processes
give a better fit to the now-in-place system). Witteb systems (or rather the class of development fo
which Web systems form an exemplar) the scale @atts on the problem domain is sufficiently
large and immediate that they should not be ov&ddaduring the initial system development. The
impacts also extend, in many cases, beyond thenajeoonal boundary, and are therefore more
visible externally (and as such affect relationshigith external stakeholders).

An alternative way of viewing this issue is thatsiystems development where the scale of system
impacts on the business processes is less, wefiwad 8o be somewhat reactive in our response to
these impacts (indeed, BPR is largely a reactivecgss). We can build the system, identify the
impacts and then reengineer the business procedstfaybe even aspects of the system) to obtain a
better "fit". As the scale of the impacts increasge need to become magreedictive of these impacts
and take them into account during the initial depehent. In other words, we need to be able to
anticipate what the likely impacts will be and facthem into a joint development of the system and
the revised business processes.

Whilst there has been a significant body of worskiog at specific impacts of Web system, this
has not been drawn together into an overall framkew®his paper presents a framework that
encapsulates the dimensions of impact in dbenain of context, domain of mutual influence and
domain of effectThis analysis will provide organisations with arfrework for developing strategies
for joint development of system and business prsERslt will also serve as value-added knowledge
for the companies in understanding the strengteaknesses, opportunities and threats that mayt affec
their system, organisation and stakeholders (eadirtg partners). These dimensions and their
characteristics are derived from a comprehensiadysis of the literature across a wide range of
disciplines.

In essence this analysis of the literature, and acmmsequent framework, address the following
research questions:

In the development of a web system, what are thiersycharacteristics that impact on the
organisation’s business environment (system, oggdinn and stakeholders) and what is the
nature of these impacts?

Are different domains impacted in fundamentallfedént ways by the introduction of web
systems, and if so then what are the differences?

In the next sectionSection 2, we will discuss the research method that we hmdertaken for
this study. InSection 3, we will discuss the existing literature and wgbtem types. Irsection 4, we
will discuss our terminology of domain of contedgmain of mutual influence and domain of effect.
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In Section 5, we will discuss the framework that we have depetband evaluate the facets of the
domain that are being impacted by the developmieweb systems. lisection 6, we will also discuss
the types of impact and the characteristics thaathon the boundary of the different environments.
In Section 7, we discuss the implications this research willehan the organisations and also present a
preliminary a case study. [Bection 8, we conclude this paper and briefly present otur&research
plan.

2 Research Method

Content analysis and case study are the two rdseathods being employed in this study. In the firs
stage of the research, content analysis is us&tktdify inter-dependencies between web systems and
their environment. Content analysis technique ieduas the research method for making valid
inferences from the identified research literat{42]. Content analysis as a research method is
different to a basic literature review in that tiesearcher searches for predetermined themes asd us
the material as data [59]. There are two typesoatent analysis technique, which are qualitativeé an
quantitative. For quantitative analysis technigappropriate statistical analyses on frequencies or
percentages are used to determine whether sigmifiddferences exist relevant to the research
question [37]. We focus on analysing the data tptalely in that the primary aim is to determine th
range of significant characteristics of web systeatker than a ranking of issues [37, cited in 59].
analysing the data qualitatively, contents of ptiacter and academic literature are coded in teofins
predetermined and precisely defined characterig8@§. The content analysis identified several
characteristics of the system, organisation aneternal environment that impact or are impacted b
the development of web systems and the inter-depeiels of these characteristics and their
environment. These findings are then used to fomteula framework which comprises of six
dimensions of the web systems impaéfgpendix 1 contains a summary of the impacts iaae been
identified in the literature.

The generic types of impacts that have been delfeand characterised from the literature
become the basis of questions to be used in tlmndestage of data gathering, which is the caseystud
A series of industrial case studies will be conddobn organisations that have adopted Web systems
for their businesses in recent years. The goahefcase study is to reaffirm from practice the $ype
and levels of impacts that we have found in therditure and to develop a clearer understandinigeof t
mutual dependency between application solutions #red organisational context of the web
applications. Furthermore, there may be more sige(fihe grained) types of impacts that will be
discovered from the practitioners that could commaat our findings from the content analysis
exercise. In this paper, results from a prelimiriadustry case study is presented and discussed.

3 Existing Literature

In considering the impacts of web systems we upd&rtan analysis of literature from diverse
disciplines including: marketing; management; ltgs engineering; information systems;
information technology; and manufacturing. Eachaectpthat is identified is then categorised along a
number of different dimensions: the characterigtiat causes the impact; the characteristic that is
impacted upon; the type of web system which exbithits characteristic; the extent of the impact] an
whether the impact is considered to be positiveemgative. Appendix 1 presents the examples of
literature including references and the contexthefframework that we will explain in the following
sections.
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3.1 Types of Web Systems

Many of the studies which identified specific welstem impacts also specifically related these to
particular types of Web systems. Whilst the dé&fini of Web system varies, a useful working
definition is a system that is designed and deeslagsing a web based technologyeb systems are
different from conventional software systems. Téey developed in shorter timeframes, and with
smaller budgets, meet a more generic set of remeras, and generally serve a less specific user
group. They are often developed very quickly frempiated solutions, using coarse-grained
authoring tools, and by the efforts of a multi-digicary teany [38].

E-business and e-commerce systems are considesadaag) the different types of web systems.
E-commerce is defined “as the buying and sellingraligital media” [35]. E-commerce is defineas"
an emerging concept that describes the processuging and selling or exchanging products,
services, and information via computer networkduding the Internét[63]. E-business definition
encompasses e-commerce and includes both fronbaidoffice applications that form the engine for
modern business. E-business definition refershicoader definition of E-commerce, which is not just
buying and selling but also servicing customers aotlaborating with business partners, and
conducting electronic transactions within an orgation [63]. E-business is about the transformatio
of key business processes through the use of Bkitetechnologies. It is about supply chain
management, cycle time, speed, and globalisatibh §/stems are also widely categorised based on
their level of user access$nternet systems are typically viewed as public and gl¢63]. Conversely,
Intranet system utilise a corporate LAN or wide area nekM@WAN) that uses Internet technology
but is secured behind companies’ firewalls. Thent&ixtranet uses the Internet to link intranets in
different locations [63]. Extranets provide secucenectivity between a corporation’s intranets and
the intranets of its business partners, materigiplgers, financial services, government and custsm
Since an extranet allows connectivity between kassias through the Internet, it is open and flexible
platform for supply chain management.

3.2 Impacts of Web Systems

Using electronic commerce tools such as Internettednic data interchange (EDI), less costly
extranets and intranets, web storefronts, web-baseducts, or service information can reduce the
systems and transaction cost that the organisatigihshave to bear [47]. These tools enable the
buyers and sellers to get shared information oratgeiinformation pertaining to inventories, orders
and shipments. This is a positive impact for bo#ntips as it eliminates the need to install and
maintain expensive proprietary networks. This tHeads to substantial cost savings which can
effectively be passed on to the end user.

Web systems development can also pose negativeisiwathe organisation and its systems
With new technology, such as web systems, new fafthreats are encountered regularly. These
threats include intrusion and illegal access tqpetary data, virus attacks, denial of servicacks,
and illegal acquisition or distribution of data tha copyrighted. Some of these problems are more
critical with intranet system where there is oftenlack of full implementation of firewalls and
encryption technology. The threats that the orgditie face also impact on the organisation’s
systems, whereby the systems need to be safeguaitthesophisticated security measures that support
mutual authentication, fine grain authenticatiommeunication integrity, confidentiality, non-
repudiation, and authorization. Security poses gh himpact on the organisation and the system
development because there is no security techndlagycan secure the system effectively.
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Most of the literature tends to highlight aspectshsas the impact of electronic commerce tools on
the reduction of business costs [47] and changbsistess processes — particularly as they retate t
aspects such as supply chains. These impacts cawothepositive (such as increased customer
satisfaction) and negative (such as increased rabilgy to security breaches). E-business intexfac
are critical in any web system projects as it aigine supply chain processes. However, it is also
critical that organisations ensure that the diffiereveb applications and tools can be integrated
seamlessly with the organisation’s system and yetem of its trading partners [7]. Any development
of a new system, particularly web systems will p@sesignificant impact on the other system
components that are already in place. Despite thexe has been little research on systemizing or
structuring the nature of these impacts.

4 Domain of Context, Domain of Mutual | nfluence and Domain of Effect

As discussed above, a Web system and its problemaitioare mutually constituted — i.e. have an
inter-dependence such they impact each other. groislem domain involves characteristics of both
the organisation hosting the system and externat@mment that relates to it. These characteristics
can be grouped into several sub-domains, whichuseéul in understanding and reasoning about the
inter-dependencies. These are shown in Figuredwbel

The Domain of Contexis made up of those characteristics of a systemsath, which provide a
context for the system (i.e. affect the designhef system in some direct and immediate way). For
example, both existing business processes andaariegulatory framework may affect the design of
the system, and are therefore part of its domairasftext. As shown in Figure B and B are
characteristics of a systems domain that providectmntext forX, which is the system.

The Domain of Effects made up of those characteristics of a systeansadh which are impacted
upon in some direct and immediate way by the intotidn of the system. For example, both existing
workflows and customer expectations will often bgacted upon by the system, and are therefore
part of the domain of effect. This is shown in Fgd, whereB andC are characteristics of a systems
domain which are impacted B§ which is the system.

The Domain of Mutual Influencés the intersection of the domain of context amel domain of
effect — i.e. it is made up of those charactesstita systems domain which both impact the desfgn
the system, and which are potentially impacted upwprihe introduction of the system. Taking the
previous example, existing business process aedylilo be part of the domain of mutual influence
(since they influence the system design, but iélbde changed by the system) but legal frameworks
will not (since, whilst they affect the system dgsithey are unlikely to be directly impacted uggn
the system). As shown in Figure 1, the system desibich is X impacts onB, which is the
characteristic of the systems domain, the latteturn impact back orX,. Hence bothX andB are
mutually impacted

Examination of existing literature highlights numes characteristics which impact the system
design, but which also are impacted by the intridocor modification of web systems. These
typically relate to the business processes, systeperations, structure and communication between
the organisation’s employees and with the varioading partners, such as customers, suppliers and
manufacturers. Within an organisation, web systeftesn have a more direct impact. Studies that
have been undertaken typically characterise impastsither positive or negative (or strengths and
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weaknesses) for the organisation, depending otyfes, effect and level of impact each has on the
organisation.

P, : ORGANISATION EXTERMAL
ORGANISATION ENVIRONMENT

ENVIRONMENT {internal Environment) {Intermai Environment)

DOMAIN OF CONTEXT: DOMAIN OF EFFECT:
Environment characteristics which impact Environment characteristics which
on the design of the system are impacled by the introduction

of, or change to, the system,

S A

Y
EXTERNAL

ENVIRONMENT ORGANISATION
{Internal Environment)

Erwironment characteristics which
impact on, and which are impacted by,
the design of the system

Figure 1. Domain of Context, Domain of Influenceriain of Effect

5 Framework

From the web system impacts discussed in thatitez (and summarised in Appendix 1) it
can be observed that different web systems haverelift impacts on the business environment. In
Appendix 1, these impacts are classified into simethsions. The six dimensions of impacts form the
first part of the Framework, which comprises thenizén of Context, Domain of Effect and Domain of
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Mutual Influence that we propose in this paper. hee identified six dimensions of these impacts, as
follows:

e Characteristic which affect: the system characteristic which has an affedtodomain, or a
domain characteristic which has an effect on ttstesy;

e Characteristic which isaffected: the characteristic of system or it's domain whghffected

e Types of Web System: The types of system for which this impact applies.g. internet,
intranet and extranet.

e Facet of Domain: Whether the characteristics that are impactamyl which are impacted
upon, are part of the system, the organisationther external environment (e.goes
indicates an organisational characteristic and stegy characteristic which impact on each
other).

- Effect: whether the impact is viewed as having a positivea negative effect on business
operations;

e Level: extent of the impact, e.g. high, medium, low.

These dimensions form the framework that we propoghis paper. Let us illustrate the framework
with an example. As depicted at the top of Apperidia shorter cycle time of product ordering and
delivery is acharacteristic which affects the time and speed of business operations. Tirdespeed

is therefore acharacteristic of the business environment whithaffected by the introduction of a
web system. This type of impact is typically mesident in internet and extraneeb systems and
most commonly affects the internal organisafiacet of thedomain. The impact on time and speed
generally has a positivefect and highlevel of impact on the organisation [9, 63]. The dimensiof
impact are explained in detail with examples ingketion below.

In this paper we have identified five differentdéés of the domain which can have mutual impacts: th
domain of contextthe domain of mutual influencahe domain of effectthe systemitself and the
organizationwhich hosts this system. Domain of context, the a@ionof mutual influence, the domain
of effect can also be considered as sub domainsysiem and organisation are not. As shown in
Appendix 1, facets of the domain are impacted ffedint ways. We explain below these facets and
the characteristics of these facets that are ingplact

5.1 Domain of Context

As discussed in Section 4, the domain of contestdraindirect impact on the organisation, system
and trading partners. The decisions and businésatives, such as the development of the web based
system, have strong implication on how businessvides will be conducted between these two
parties. From the analysis of the literature (rééeAppendix 1), the characteristics of the domafin
context that impact on the system and organisatiolude aspects such as: the level and type of
competition; legal and ethical issues; web techyypldoption and client uncertainty. For brevitylyon

3 of these will be discussed below: competitiodigydssues; and technology adoption.

Competition is a characteristic that impacts on the indussyaawhole, and hence individual
organisations and ultimately the systems under |dpueent. In the computer software industry
competition plays an important role and has a gtiompact on the corporations' strength and exigtenc
in the marketplace [64]. In this industry compgttintelligence comes from an up-to-date knowledge
of environmental trends and competitive activitydanwillingness to risk a current advantage for a
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possible new advantage. A company in the curremkebaneeds to compete with both domestic and
global competitors in order to survive [14]. Raplthnges in technology create an environment where
competitors can change quickly. Web systems arexample of such technology, where their
adoption has exposed companies to greater congpetifompetitors on the Internet evolve rapidly
and this makes it difficult for organisations toekedeveloping and changing their competitive
intelligence [31]. In e-commerce and e-businesgrier to stay ahead, organisations need to have a
strategic focus on both the competitors (econorofescale) and customers (economies of scope).
Organisations face a greater risk when they dambt understand their customers at the one-to-one
level, and unable to capitalise on its relationshiyy responding with appropriate products and/or
services [31]. This can be done by capturing tHaevérom customers. Value is measured at a single
point of time. In e-businesses the value that tigamisations create and control changes over fime.
is therefore critical that organisations be vigilandetermining that the value they provide is being
eroded as competitors introduce new business degigstructure their business models, and offer new
value propositions. This poses a threat to therosgéion’s business viability as competitors aim to
take over part or all of the customer’s value systéppendix 1 (row 21), shows that competition
from existing and new firms have an indirect impacthe organisation’s system.

The technologies underpinning web systems arerstaltively new and changing rapidly. With
electronic commerce, for example, tlegal, ethical and other public policy issues that are necessary
for supporting or controlling e-commerce applicaiare still evolving. The key legal issues refatin
to e-commerce are: privacy; intellectual propeihts (copyrights and trademarks); free speech;
consumer protection; and other legal issues (irdudpics such as validity of contracts, jurisdiati
over trades, encryption policies) and ethical iss[@3]. Ethical issues particularly are difficuti t
define, as it is a branch of philosophy that deasith what is considered to be right and wrong.
Appendix 1 (row number 22), shows that regularitgnfework affect on the unidentified system
characteristic of the e-business system. The legllatory frameworks are therefore identified as a
characteristic that provides a key context for sibess systems.

Web technology adoption between all entities (such as the organisatiortpousrs and suppliers)
impact on both the system and the organisatiorervigw respondents in a study reported that
interaction and market access are two key comper@nsuccessful connectivity [25]. Web systems
impact on how suppliers and customers interact @odbusiness via the Internet. The network
functionality of web systems allows the suppliersl acustomers to interconnect and rely on the
“system-to-system connection”. The respondents vie@ommerce as a way to open and remove
suppliers and customers. The Internet also allosvepanies to communicate and share information
across the supply chain. Another component is mageess, which is the companies’ ability to access
customers they could not reach before the intredaf web systems. It also enables companies to
gain critical mass. Critical mass is the threshaflshetwork suppliers and customers needed to make
their business model successful. Companies usenéitadoption as part of their business model to
bring other companies to their network, which tlaiows them to reach critical mass more quickly.
On the Internet, information flows are multidirectal [30, cited in 25]. Web-based system allows e-
commerce technology to provide information vistlyilthroughout the supply chain. The system
allows supply chain members to view real time dasathe Internet and it offers value for someone
who can deploy solutions effectively, link somedoetheir trading partners, and allow them total
visibility to the supply chain. E-commerce techrpichas a positive impact on the supply chain as it
allows information visibility, which in turn allowsompanies to integrate their system components on
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production planning and scheduling and inventorgtiem, and implement that through the supply
chain thus later getting into just-in-time servgreduct delivery.

5.2 Domain of Mutual Influence

The characteristics of tHeomain of Mutual Influencare those characteristics of the domain which
affect the system, but which are in turn directhgd anmediately affected by the system (e.g. busines
processes, or — for most web systems — the exteusabmers). Some of the key characteristics are
discussed below.

Value exchange processes and activities between the organisatimh its intermediaries are
identified as a characteristic of the organisatiat impact on the system. In e-business, prosgss
intermediation and disintermediation presents $jgeetbusiness risks for traditional sellers [2Far
example; intermediaries such as brokers might eaditappear or re-appear in an e-business
environment. This is because buyers might decidestoa middle person (intermediary) to increase
their combined buying power and seek better negimtia with the sellers. Due to this issue, it is
important to show who is doing what with whom akusiness is more flexible [27]. This will have
significant impact on the e-business project ifr¢hies no differentiation in the value offered beth
different entities. An important issue in e-comneebzisiness model design is the assignment of value
activities toactors.

Web systems also offer customers a distinct custoseevice value, compared to traditional
business systems. The types of customer servieredffvia the web systems include answering
customer enquiries, providing search and comparadivities, providing technical information to
customers and allowing customers to track ordeaustf63]. Most banks and financial institutions
allow their customers to view their account balans&tus of stock portfolio, loan application
anywhere and at any time via an extranet. FedExefample, allows their customers to track their
packages. Amazon on the other hand, notifies teomer by e-mail the acceptance of their order, the
anticipated delivery dates, and later on, the dctelivery date. The Internet also allows custasrier
customise and order online. Dell Computer and Gaye®000 provide the customers with pre-
packaged specials and given the option to custaifd-the computers of their choice. The customers
are able to handle troubleshooting easily as thesganies allow the customers to download manuals
and solutions at any time. These types of custoseevice offer varied value to the customer. As
shown in Appendix 1, the facets of the domain inpa@re labeled as<s, which explains that the
characteristics of the organisation facet and tharacteristics of the system facet are mutually
influenced.

Security is a critical characteristic as in e-business antbmmerce functions, web systems
interfaces into business functions of a corporatida a result of this, security of the business
transactions and process need to be safeguardedtit®@oses a high impact on the organisation and
the system development because there is no setechipology that can secure the system effectively.
SSL however falls short in areas of storing a sstunessage in a queue for processing, relaying a
message through third parties and tunneling a rgesseer other protocols [45]. Access to proprietary
data and in particular the scope and variety afrimfition available through search engines are among
the major issues that organisations need to foaugl®d]. Currently, web-based selling and purchase
tools have yet to fully address the security comgeiReplacing paper documents with electronic
documentation has an undesirable impact on thenmajion security. This is due to the possibilify o
permitting open links to proprietary data, and takctronic document lacks permanency and legal
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legitimacy of paper. In Appendix 1 row 7, it shothst Security is a characteristic of the organisati
which impacts on the system and in return it diygichpacts back on the organisation.

5.3 The Domain of Effect

The Domain of Effect is made up of those charasties of the systems domain which are impacted
upon in some direct and immediate way by the intobidn of, or changes to, the web system. For
example, business workflows and customer expecstare characteristics that are often impacted
upon by the system, and are therefore part of dineath of effect.

Traditionalworkflow environments concentrated on the internal busipessess, where work is
routed from one user to the next [43]. Users atekrare regarded as static and processes are ichpose
on workers so as to ensure that the appropriateaterwere maintained. This work practice is not
applicable to the needs of the modern enterprisie auitsourced processes and complex partnerships,
and hence traditional models of internal contrdivedeed via workflow is no longer relevant. Web-
based workflow systems allow applications to ‘wrapsources of routing information via email,
where a unique link is provided for them to logmthe server and carry out the next step in the
process. Web-based infrastructure provides a lost noechanism to keep participants informed of
required actions. The web system therefore impactthe workflow process of the organisation as it
changes the communication processes between orleyampo another (or between the company and
the supplier) and business operational processes.

A workflow system is ineffective unless the reswts accessible to the people who are to carry
out the processes. Web-based workflow systems ascWWWorkflow provide process mediation
service that utilise tools that users already rene know how to use [2]. The authors state théis
system, the users interact using their Web browaser retrieve a list for which they are currently
responsible for. This system is designed to interafg seamlessly with Intranet applications.
Organisations need to consider several factorgypatally impact the workflow system, as to whethe
it offers the right solution for the job, which indes new work practices and processes, cultural
impacts of the system, the technology platform @medimplementation [18]. The implementation of a
workflow system is influenced by the amount of aj@amequired by the organisation [18]. In addition,
the greater the level of change in behaviour andgss, the longer and more difficult the selectind
the implementation of a workflow system will be [18

Customer expectation is another characteristic that is directly impdati@on by the web system.
B2B (business-to-business) e-commerce applicatieeeme enabling technologies that yields added
value in a broader context (other than the techweimatext), which look on new competitive strategie
and innovative organisational structures that impat customer expectations [23]. Organisations
worldwide are faced with growing competitive pregsuthrough open markets and the shift from
seller markets to buyer markets. They therefoek $e replace their (legal) applications systents wi
better, network-based architectures, which in tompact on the customer expectations. The constantly
spreading use of network infrastructure (like theefnet) entails new possibilities and adds a new
quality to inter-organisational cooperation. Witte tinternet, companies may now cooperate locally
and also globally with any company offering needsdets (knowledge and products) at best quality
and lower costs to gain competitive advantage. Ihiternet facilitates a competitive strategy such as
mass customization. In mass customization, a né&twbrmanufacturers, suppliers, and retailers is
established. A tight integration of suppliers amabrcination of inter-organisational production
processes are critical success factors for a mestsrization strategy. In B2B e-commerce, customers
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(or suppliers, retailers, manufacturers) expect sggtem to offer individual products at prices
comparable to mass production, and comparable shigmnent times [23].

E-commerce also changes customer expectations riy different respects. It is detrimental that
the development of e-commerce initiatives overwled systems are often established based only on
the customers’ needs and expectations, and netgakio account other aspects [51]. Jeff Bezos [58,
cited in 51] stresses that customers today hawe aaess to information on products and prices and
have the freedom to navigate from one website athem, thus “shifting the online commerce power
balance from the trader to the customer himsel&l& The e-commerce system therefore impacts
customer expectations as one is able to go thrabghproduct comparison, selection, and buying
process in real-time.

The Internet influences and impacts on customereetgtions in relation to several quality
dimensions, such as accessibility, safety, comnatioie, friendly interaction, tangibility (accessing
network without problems) and reliability (consisty of performance and dependability) [51]. In an
experiment conducted by Rotondaro [51], tangihility example, depends on the site’s tools, that ar
the facilities it offers the customer to buy orreéafor products and prices. In this example, qusics
expect the website design to be user-friendly, ¢asearch and purchase, as well as to provide easy
access to the site. As the web systems impact @rcuiktomer expectations, organisations therefore
need to redesign their business model to confor@ltéved customer expectations and hence system
requirements. They need to analyse their custosagisfaction and impacts on the customer
expectations as the starting point for the devekmimedesign of the web system [51]. As shown in
Appendix 1 (row 10), network infrastructure and theality dimensions discussed above are
characteristics of the system’s domain that impawctthe customer expectations (which is the
characteristic of the Domain of Effect), hence leEukas SSDOE in the ‘Facets of the Domain’
Impacted column.

5.4 System

System is one of the facets of the domain that atgpar is impacted by the development of web
system. In terms of the system, this facet of thmain includes system-related characteristics aisch
scalability, usability, navigation structure, systguality and personalisation of service and prbduc
offering.

The need topersonalise service and product offering to customers, trading partners and
employees lead to the system designer to perserlaliz, structure, content and behaviour of the web
page [56]. E-commerce and e-business initiativege ha significant impact on the organisation’s
stability, as it increases competition thus prasgusystem developers to develop web applications
that offer distinct competitive advantage. The ehaje is to build customisable Internet applicatjon
such as developing a personalisable Internet ajait by including multiple interfaces and each
being customised to a specific device [56]. Theultesf this is that it might provide different
navigation topologies to different users, recommespkcific products according to a user’s
preferences, or implement multiple policies. Thesgsonalisation tasks have an impact on the
requirements of the system. An application is rezflito model the user and user preferences, build
profiles, find algorithms for best linking optioasid others. The critical issue is however, to irgtgy
all the personalisation features into a single glesi It has been suggested that personalisation is
approached from the design perspective so as te géers a more abstract — and hence more
extensible - understanding [56]. This method cdp teprovide a framework for reusing designs and
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design experience. Schwabe et al [56] introducesQbject-Oriented Hypermedia Design Method
(OOHDM) for constructing web applications [57, 52ited in [56]. Link personalisation for example,

is useful for an electronic store such as Amazoho wvnay wish to provide customers personal
recommendations of products that they prefer. g¢ulteof this personalisation is that the product
directly accessible for one user may be differentnf those available to a different user and that
certain users will have more direct access to ireiidormation than the others [56].

Performance anecalability are issues that impact on web based system signily. There are
several factors that affect the scalability of ebviiased system, such as the way the data and gapaci
are managed over the databases and network. Emysapacity is inadequate, system performance
can degrade substantially that leads to a lossustfomers [4]. Poor site responsiveness (i.e., long
response times) can also result in a loss of cieat®and revenue to competitor sites. The performanc
and scalability of a site are therefore vitally mnfant issues that must be carefully managed tadavo
blunders that risk a business’ success This isqoéatly true for web based shopping system, which
offers promotions on its site. In a web-based shappystem, robots are employed to monitor their
web site’s marketing and promotion activities [@bmmon use of robots includes determining a site’s
liveliness, measuring a site’s responsiveness,cafidcting a site’s pricing information. Robots are
another source request which could affect the mysteerformance. It is therefore important to
distinguish these sources of requests from thoseisefs when reporting on use behaviour and
assessing scalability. Web based system that Ihgs &mount of response generations are therefore
more impacted with performance and scalabilitygéssu

Efficient data management is key in ensuring that web-based system is scalable [40]. The
internet presents a unique elasticity with respectcale since the number of users accessing atsite
any moment is largely unpredictable. Processinggupimput/Output bandwidth and storage all have
to scale accordingly to meet the task and cost.aforrevent such as a press release can causedoadin
spikes large enough to deny access to a web e $idden spikes can occur when newsworthy
information leads to “flash crowds” [21].

A system such as a web-based shopping system camplaeted significantly by promotions and
the input/out data. In a web-based shopping systeitied by Arlitt et al [4], the application serser
were a system bottleneck because they performeatiealiequired response generations. In this study
by Arlitt et al [4], it was reported that 2.7 timas much application server infrastructure is nddde
support a system with 8% personalisation of cadeesdrjuests, as opposed to 0% personalisation.
This can be issue for sites that target many wseishave wide fluctuation in workload intensity.eOn
approach for designing a scalable e-commerce syistéondeploy an application server cache that is
large enough to store all of a site’s responsestgaiic portions thereof). With this approach, ahea
replacement policy is not necessary. This stratsgsecommended due to the large difference in
resources needed to serve a response from caclpato generating a response on-demand. Web-
based shopping sites must have adequate capasiypport peak periods.

In order to improve the performance and scalabiliy e-commerce systems, a thorough
understanding of the system workloads have beewumed by Arlitt and Jin [5]. E-commerce
provides businesses with a great opportunity tontiiyathe quality they provide their customers,cgn
the underlying use of computer systems enablesibssés to collect the data necessary for analysis.
Many web-based shopping sites today are interest@@rsonalising online shopping as a means of
differentiating themselves from their competitorBhere are methods identified for improving
scalability by focusing on the most significant idweristics, such as the distribution of requésts
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resource types, usage of the site during measutepegiods, resource referencing patters and client
request behaviours [5].

Dynamic data, insufficient network bandwidth andpoetwork design impact on tlsystem’s
performance [12]. Performance is a critical factor and hasgmidicant impact on the organisation’s
system efficiency, particularly for websites thateive hundreds of thousands of hits per minute. It
may also impact on websites that receives a maglarabunt of traffic if most of the requests are for
dynamic data, which are expensive to create. Taerdéechniques that can be implemented to improve
performance at a Web site [12]. Multiple processtas be used to scale the CPU capacity of the
system. The web page can be redesigned to provide imformation close to the home page, so that
less navigation is required to obtain critical imf@tion. System developers need to be selectivieeof
types of web servers deployed so as to servicglareiquest rates and techniques for routing reguest
to servers. Web servers provide two types of daltéch are static and dynamic data. Dynamic pages
can reduce web server performance as to constynetntic data; the programs need to be executed at
the time a request is made. This is unlike statitadwhich is stored at a server. Dynamic pages are
essential at web sites, which provide data thamhghafrequently. A technique for improving
performance for dynamic data is to cache the dyogages the first time they are created. Web page
design can have a significant impact on performgh2¢ Web pages should be designed to convey
useful information in a limited number of pagestkat clients do not have to navigate through too
many pages to obtain information that they lookiog If the pages are not carefully coded, retreva
of information unable to be viewed in the visiblerioon of the browser can cause the page to be held
pending retrieval of size and placement informabefore the browser can deliver the page.

5.5 Organisation

In terms of the organisation, facets of the donmagtude things such as the organisational structure
communication process, operations and mattersimgl&d people who work within the organisation
context.

Streamlining intra-organisational communication and collaboration process between
employees and management is a complicated tasks therefore critical to deploy an intra-
organisational system such as the intranet toit@iel such processes. The process of adopting and
deploying a web-based intra-organisational syste® & significant impact on the organisation’s
structure and technology (and system). Intranatvgeb-based intra-organisational system that allows
internal stakeholders to communicate and collakovairk processes. Organisations need to have a
thorough analysis of impact that is caused by adgpthe Intranet's technologies [61]. Intranet
technologies and its management are complicatetd camsists of aspects, such as Internet security,
change of application platform, change of accogntiperations, employee authorisation management,
integration of workflow and information updating 1J6 The success factors for implementing
corporate Intranet are, security, internal conttobls and training, administration and management,
legacy support, and basic network infrastructufe fited in 61].

In a study on 40 enterprises which have adoptedintn@net, it has affirmed the impact of critical
factors of technology, organisation, managemend, tap manager-user on the success of Intranet
adoption in an enterprise [61]. In technology dasf the author suggests that enterprises: (1)ldhou
create information security system; (2) ensure their information quality by creating total quglit
method (TQM) and international standard system )J$8) perform system integration by integrating
Management Information System into Groupware Irdtao that old database can be transferred to a
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new database by linking computer graphic interf@@l) with Middleware. In management factors,
integration and planning of total information sas@lay an important role in Intranet adoption. In
organisation factors, the study shows that departroeoperation and communication as the most
important factor. It is therefore critical that ergrises combine information network with the
relational network of reputation to create a viltueetwork organisational model. In addition,
enterprises should also integrate the applicatfdmteanet, extranet, EDI and electronic order sgst
S0 as to provide a good platform for system intégna

6 Impactsand the Domain Boundary

Previously in Figure 1, we show that a Web systerd #@s problem domain are mutually
constituted — i.e. have an inter-dependence swhithpact each other. This problem domain involves
characteristics of both the organisation hostirggdirsstem and external environment that relates to i
These characteristics can be grouped into sevebatismains, which are useful in understanding and
reasoning about the inter-dependencies. From thb/ssa of the literature, characteristics which are
impacted upon, and which create impacts, have mmified. As discussed above (and shown in
Figure 1) we can identify the domain of contexg ttomain of effect, and the intersection of thegae t
— the domain of mutual influence. In order to iifgrwhere the various characteristics lie withpest
to these domains we have developed the Impact andaih Diagram (refer to Figure.2). Let us
illustrate the diagram with several real world exdas which were analysed from the literature.

As shown in the extracted table from Appendix Jlareleteristics 1, 2, 3 and 4 are characteristics
of the organisation domain, which impact on characteristic 5, whickaisharacteristic of thgystem
domain. To illustrate this with an example, we esyph real-world example discussed in [63].
Adaptec, Inc. is a large microchip manufacturempdyipg critical components to electronic equipment
makers. The organisation needed to improve onrd@dyct delivery cycle time as it required up to 15
weeks delivering products to customer, while cortpest took only 8 weeks. The longer delivery time
was mainly caused by the need to coordinate desitwities between Adaptec, Inc. headquarters in
California and its three principal fabrication fagés in other countries. In order to solve thishpem,
Adaptec, Inc. adopted extranet and enterprise-letgdply chain integration software, which
incorporates automated workflow and E-CommercestoBtmail was used to communicate with
manufacturers across several time zones, therdbynatically starting the flow of raw materials. $hi
in turn reduced invoicing and shipping times. Daghe organisation’s need to reduce design cycle
time, the implementation of the extranet and wepliegtions impact on the organisation’s system.
The system developers needed to ensure seamlegsaiidn of these applications and tools. As the
implementation of the extranet and web applicatioals were a success, it therefore impacted
positively on the organisation as it benefited frtiva reduced time required to generate, transnait an
confirm purchase orders [16]. In Figure 2, the ipéctional arrow between characteristics 1,2,3 4nd
with characteristics 5 shows that these charatit=riaremutually impacted.
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Figure 2. Impact and Domain Diagram

f..-...........-...-.-...-..-..-..-

Characteristics Characteristics Typesof | Facets of | Effect Level of Sources
which affect that are affected Web the of Impact
systems Domain Impact
Impacted
1 | Goods and services | Time and speed of | Internet/ | pe g Positive [ High (all Byrne (2000)
delivery to market org. decision- Extranet aspects) Jones and
(1) making process (5) Kochtanek (2002)
Cycle time of Time of workflow Positive | High (all Golicic et al
product ordering and process) and aspects) (2002)
delivery (2) Speed of workflow Negative
Ordering process (3) process Positive | High (all Greenstein and
aspects) Feinman (2000),
Multiple interactions | Time (latency) Positive | High (all Turban et al
within components aspects) (2000)
4

Table extracted from Appendix 1

Integration of front and back-end office systemafeltteristics labelled 48 in Appendix 1, row 18)
is a characteristic of thgystem that is impacted by the two characteristics of dbenain of context,
which are customers’ orders and requests (charstitelabelled 46) and customers’ requirement of
viewing orders on their own system (characteriktlelled 47). For examplén developing a web
system, which manages customers’ complex transestiDell Computer's customers’ need their
orders to be integrated to their own system. Th&ocner therefore forms theomain of context,
which impact on Dell's e-business system develogmaitiative. This also impacted on the
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organisation as document management processedh wieie previously managed solely on a local
database system by the employees, will now neéeé fally integrated to the network and delivered to
the customers via the Internet.

With this e-business initiative, Dell made this atsise available to its customers’ through
customised Premier Web Pages, constructed anddpastine Internet by Dell [47]. As a result of this
the number of employees handling customers’ tramsec will also be significantly reduced. The
Premier Web Pages are password-protected and datedpregularly to reduce the complexity of
every purchase by displaying detailed specificatiohthe customer’s previous transactions. From thi
example, this function may impact on the web systeanticularly theExtranet and Internet due to
several factors, such as integrating the front badk-end systems, ensuring system security and
providing and delivering fast information and seed. As the transaction information is available
mainly on the Internet, it is very critical thattle-business systems are reliable and has higansyst
performance. Dell's readily accessible transactitformation streamlines the procurement process
thus increasing the ease and speed of the purpt@st9].

In another example, Figure 2 shows that, dynamia dad rich media (characteristic 36) impacts
on an organisation’s system performance (charati®r87). The one-directional arrow shown on
Figure 2 illustrates that dynamic data is a charéstic of thesystem domain that impacted on another
characteristic (system performance) of Sggtem domain. An example extracted from the literature
about Akamai Corporation is used here to demorstifadése impacts. As demand for high-speed
Internet connections grown, the demand for bandwittavy applications and media also increase
substantially [63]. With the growing number of uts@nd an abundance of rich media, the Internet is
becoming extremely congested. Network control &dfore needed to manage the congestion. These
problems lead to an initiative by Akamai Corporatito manage Internet traffic. Akamai used
complicated mathematical algorithms to transfer \Wabes from the closest Akamai-owned server to
a customer’s location, thereby passing fewer robtgss. The result is that this process helps to
eliminate Internet gridlock. In order to reducewmtk delay, Akamai Corporation perform caching
and content distribution. From this illustrationshows that system-related characteristics sucltlas
media and dynamic data may have a high impact athan characteristic of the system domain,
which in this instance is the Internet congestion.

Conversely, system-related failure, such as netvasriserver problems [12, 4, 11], change in
government regulations and change in organisatistinatture [6334, 61, 23, 18] may also impact on
the web system that is in development within thgaaisation’s function, such as Dell's Premier Web
Pages example explained above. The web systemighat development is therefore considered
volatile whereby it is impacted by most of the @weristics, which also impact on other facet of
domains.

7 Implicationsfor organisations

From the framework and illustrated examples, we w@yclude that it is critical for clients to know
and articulate the characteristics of the busidessain that are going to impact on their organsati

In order to be able to articulate these charatiesisorganisations need to first be aware of these
impacts. Appendix 1 presented in this paper seases guide for clients and web system developers to
be aware of these impacts. Pertinently, the dinosisspresented in the table depict the extent arad le

of impacts that the characteristics will have oa business domain. The extent and level of impacts
dimensions will guide the web system developersdiedts in evaluating if the web system can have
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a positive or negative impact and also if they wiise a high, medium and low impact on the
organisation. The framework presented will guidients and web system developers to clearly
visualise the different domain that can be impatigthe development of the web system.

This framework can also guide clients and web sysievelopers in mapping the characteristics
that are most likely to impact on the client’'s Imesis domain. By mapping these characteristics, the
clients and web system developers will be ableveduaite the aspects of the domain impacted by the
system and imperatively if the domain is impactegtually. Characteristics of the domain that are
mutually impacted are the ones that need to befudgreexamined as these characteristics have a
reverse impact and it highlights that a web sygteofect can impact on two domains.

7.1 Preliminary case study: A web-based movie-mdeal campaign

The data that was collected from the literature beome the basis for research questions to be used
in a series of industrial case studies. The casdyst targeted at web development companies that
have recently developed web systems for their tdieFhe purpose of the case study is to identity an
analyse specific impacts from the web system deweémt projects. In particular the goal is to
develop a clearer understanding of the mutual digrery between application solutions and the
organisational context of the web applications.

7.1.1  Brief description of the web-based movie-rdeal campaign

As an initial part of the study, a preliminary siv&dale case study was conducted on a web
development company, DynamicV\?ebDynamicWeb developed a three-month web promotion
campaign for a fast food company (the client). Tvigject is a movie-meal web campaign whereby
the client is promoting a fast food meal in confimt with a movie. For this project, DynamicWeb
developed a website for a variety of activitiesttioalarly for people to participate in a movie-rhea
deal competition. In this competition, the custoroéthe fast food company purchased a fast food
meal. On each fast food meal box, there is a codetfze customer needs to submit the codes via the
website or SMS (standard messaging system). Witts,Sivhen the customer puts in her/his SMS
entry, she/he also goes to the website to viewctimpetition results. The web and SMS medium are
therefore supporting each other. There are alsplpasho enter the website not only to submit the
codes, but to get more information about the mau@y online games, download items relating to the
movie to their desktop, participate in online cofitmns and also get more information. When they
submits a code, DynamicWeb collects consideralfierimation from the people, particularly their
email addresses as a method of contacting peopigaion them if they have won the competitions.
With the email addresses that the company coll&teamicWeb is able to put this information in a
database that forms part of a Customer Relationglaipagement (CRM) system. This system allows
the client to communicate with their audience vguckly, easily and responsibly, according to their
demands via an email marketing system, which iedé&tlectronic Direct Mail (EDM) system. The
EDM system also provides measurability so thatclient is able to analyse the people’s activity and
interactions on the web. DynamicWeb provides thentlwith a platform that allows the client to
develop loyalty campaigns. For the campaign, theonse developed CRM system is integrated with
the email system. The information collected frora #mail responses are then stored in a database
system. With this initiative, the client and DynalMeb are able to customize the email

® The name of the development company has been etidagreserve anonymity
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communication and develop ways to control theiadase, analyse the data and use it online wherever
they are.

7.1.2  Results of the web campaign

At the end of the three-month campaign, DynamicWeported that they have received a high
response for their online competitions. For thstfanline competition, the EDM Publisher system has
received a response rate of approximately 40% &o eails that were sent out. For the final
competition, they received a 38% response rates &kieeded the expectations of both DynamicWeb
and the client. For the movie-meal deal promotaout 37,000 people submitted the codes via the
web. DynamicWeb was also able to gather approximai8,000 people on the database. The
information stored on the database system servegalasble data that will be used for future
promotional campaigns. The web promotion campaigracts indirectly on the sales revenue of the
fast food company as the web campaign attractegl@etm purchase meals from the fast food
company and participate in the various online cditipes. The other impact characteristics will be
discussed in the next section.

7.1.3  Analysis of results and its implications ba tharacteristics that were impacted

The promotions had a significant impact on thentleeoverall marketing campaign and were regarded
as success. The web users who participated in dhgetitions, promotions and activities on the
website received good value in terms of the offgikeen. The client benefited from this project
significantly as they are able to get a comprehendatabase of the people who participated in the
campaign promotions. All the characteristics iltattd in Appendix 1 were discussed with the project
manager of DynamicWeb. The project manager idedtih number of characteristics which he felt
were significantly impacted on by the introductiohthis specific Web system, including: security;
scalability; and system performance. DynamicWellt lnubst of the web systems in-house; therefore it
has minimal impact on the client. In terms on thebveampaign’s impact on the client’'s system’s
security, the level of impact on the client’s systés low. This is because in order to protect the
client’'s document and proprietary data, the projeahager assigned appropriate security levelseo th
system and back up was made to ensure data afeshatr corrupted. In terms of system scalability
and system performance issues, the level of imfmadhe system is medium as the website did not
have large scale query facilities. System-relatéelgration issues such as integrating the EDM Byste
with the CRM system and integration of the fronttemd back-end systems were not critical.

In relation to the impacted characteristics that mresented in this paper, the impacts discussed
above in this web campaign project are mostly lewel compared to what highlighted from the
literature. This is due to the size of the webexysthat was being developed as the web campaign was
not a large scale project and the systems involsech as the CRM, EDM and the database system are
developed in-house. Furthermore, the servers trataged the website and database systems are
located physically and virtually in the DynamicWghpremises; hence the impact on the client’s
system is minimal.

7.2 Limitation of this case study and Future Work

The case study presented above is a small-scalstiml study. As it is a small-scale case study an
its focus is mainly on the front-end system, ordyezal of the characteristics that were highlighted
the literature are related to this project. Ongoumgrk will attempt to address this limitation by
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focusing on organisations that have recently dgedonveb based enterprise systems which have had a
direct impact on their trading partners, such assilppliers and customers. This initiative may &nab
us to discover more specific and fine-grained intpand characteristics that will be discovered from
the organisation. It is expected that this willqdement (and confirm) the literature survey anddee

the model and framework that we have developetigstudy.

8. Conclusion

In this paper we have described a framework fancstiring information about Web impacts. The
application of this framework in collating specifiecnpacts is described elsewhere [10]. This
framework is designed based on key characterisifcshese impacts, and can support specific
reasoning about these impacts. For example, onaata repository has been populated with
information on potential impacts, it becomes pdssib address questions such as: “if we make a
change to the security support in the design ahtanet, then what aspects of the business opesati
might be most significantly affected?”

Ongoing work is focusing on commercial case studibgh will be providing us with significant
data on business impacts which can be structureat@iag to this framework. This can subsequently
support organisations in developing strategies tf@er co-evolution of web systems and business
processes. The nature, extent and dimensions oiittpacts identified from the organisations will
serve as value-added knowledge for the companiesmderstanding how to best manage their Web
development projects.

A prototype tool is currently being developed froine repository of the knowledge captured in
this paper. This tool aims at allowing industry ngséfor example, web system developers and their
clients) to easily query for information such ag theb systems impacts and their domains. The
premises of the tool are to help identify and asdbe impacts and their extent, and to identify
characteristics typical to various web systemsh&scthe Internet, extranet and intranet. This wabbl
also increase awareness of risks involved in dedfgmtinently, it will assist in strategic decision
making of various stages of web systems development
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Appendix 1. Characteristics of the business environment that impact and/or are impacted by the
web system

The following table summarises the characterigiicthe business environment that impact on, and/or
are impacted by, a web system. The numbers in btack ) displayed on each characteristic
correspond to the numbers in Figure 2.

Key: Facets of the Domain Impacted

OeS:  Organisation characteristic that impacts onSy&tem characteristic but which is in turn directly
impacted by the system. Hence the organisatiorsgstem characteristics are mutually
influenced, thus identified as being the charastierin the Domain of Mutual Influence

SeS:  System characteristic that are mutually infleehby another system characteristic

O—->S:  Organisation characteristic that impact on Systbaracteristic

S-S: System characteristic that impact on anothetesycharacteristic

S- DOE: System characteristic that impact on charaste of the Domain of Effect

DOC-S: Characteristic that provides the context for #ystem which impact on the system.

Explanations for Level of Impact:
High: Significant Impact. Impact that change thesihess model, business process, customer-supplier
relationships, value offering, organization struetand system
Medium: Impact that change some parts of the lgsirmodel, business process, customer-supplier
relationships, value offering, organization struetand system
Low: Minimal impact. Impact that do not drive sificant change to the business model, business
process, customer-supplier relationships, valueriof§, organization structure and system

Characteristics Characteristics Typesof | Facets of | Effect Level of Sources
which affect that are affected Web the of Impact
systems | Domain Impact
Impacted

1 Goods and services| Time and speed of | Internet/ | pe g Positive | High (all Byrne (2000)
delivery to market org. decision- Extranet aspects) Jones and
(1) making process (5) Kochtanek (2002)
Cycle time of Time of workflow Positive | High (all Golicic et al
product ordering and process) and aspects) (2002)
delivery (2) Speed of workflow Negative
Ordering process (3 process Positive | High (all Greenstein and

aspects) Feinman (2000),
Multiple interactions| Time (latency) Positive | High (all Turban et al
within components aspects) (2000)
4)

2 Supply chain Value Exchange (9) Extranet pes Positive | Medium for | Gordijn and
intermediation and all aspect Akkermans
disintermediation in EXCEPT (2001),

(6) High for Gordijn et al

Access levels value (2000)

differentiation (7) offering John et al (2002)

Customer value (8) Turban et al
(2000)
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Characteristics Characteristics Typesof | Facets of | Effect Level of Sources
which affect that are affected Web the of Impact

systems | Domain Impact
Impacted

3 Service Scalability (13) Internet/ | se g Negative | High for Arlitt et al (2001),
personalization (10) Extranet System Arlitt and Jin
Robots to monitor (2000),
promotion activities Challenger et al
(11) (1999), Fielding
Multiple response and Taylor (2000)
generations (12)

4 Real time access, Usability (15) All Ses Positive Medium (all | Hansen (2002),
easy to use aspects) Teo et al (2003),
interfaces, Morris and Turner
interactivity (14) (2001)

5 Collaboration and Communications Internet | pes Positive | High (all Peng (2002)
communication interface (18) aspects)
support (16) Fielding and
Interface between Taylor (2000),
systems (17) Turban et al

(2002)

6 Unspecified system | Navigation All S—oS Positive | Medium (all | Scharl (2001),

characteristics structure (19) and aspects) Conklin (1987),
Negative Schwabe et al
(2001)

7 Security threat to Security (22) All 0es Negative | High (all Murray (2003),
org. proprietary data| Negative | aspects) Osmonbekov et al
(20) (2003)

Internet Negative Chakrabarti and
infrastructure Manimaran
security threat (21) (2002)

8 Unspecified Intra-organisational| Intranet | o—g Positive | High (all Tang (2000)
organisation communication & aspect)
characteristics collaboration (23)

Low for all Michael (1996),
aspect Ciborra (1996)
EXCEPT

Medium for

organisation

9 Unspecified system | Business Process | Intranet/ S Positive | Medium (all | Fowler (1998),

characteristics (24) Extranet aspects) Coltman et al
(2002),
Giaglis (1999),
Scheer and
Habermann (2000
Swatman et al
(1994)

10 | Network Customer Intranet/ | s> DQE | Positive | Medium (all | Gaedke and
infrastructure use Expectation (27) Extranet and aspects Turowski (2000)
(25) Negative
Quality (26) Rotondaro (2002)

11 | Document routing, | Workflow process | Intranet/ | s=DQE | Positive | Medium (all | Miers (2001)
retrieval and (30) Extranet aspects
approval process Positive Ames et al (1997)
(28) Positive Cunningham
Process of ordering and (1999)

(29) Negative
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Characteristics Characteristics Typesof | Facets of | Effect Level of Sources
which affect that are affected Web the of Impact
systems | Domain Impact
Impacted

12 | Change from mass | Material Purchase | Extranet | o—>g Positive | Medium (all | Turban et al
production Method (33) aspects) (2000)
manufacturing to
demand-driven
manufacturing (31)

To attain a more
efficient purchase
method (32)

13 | Information Information Quality | All sSoSs Positive | Low for all Negash et al
accuracy, currency, | (35) aspect (2002)
output timeliness EXCEPT
and relevance (34) Medium for

value
offering

14 | Dynamic data, System Internet S$=s Positive High (for all | Challenger et al
complex web page | Performance (37) aspects) (2002),Challenger
design (36) (2000)

15 | Management and Relationship Extranet/ | pes Positive | Medium (all | Dignum (2002)
improving org.’s Management (39) | Internet aspects)
relationship with Positive | Medium (all
customer and aspects)
supplier (38)

16 | Data accuracy, System Quality All S—S Positive Medium for | Negash et al
reliability, system (41) all aspect (2002)
flexibility, ease of EXCEPT
use (40) High for

System

17 | Web adoption cost | Cost (45) All 0es Positive | Medium (all | Osmonbekov et al
(42) aspects) (2002),

System acquisition Kalakota and

cost (43) Whinston (1996),

Transaction cost Ardagna and

(44) Francalanci
(2002)

18 | Customers’ orders | Integration of front | Extranet/ | c—>sg Positive | High for Dignum (2002)
and requests (46) and back-end officel Internet and System
Orders to be viewed| system (48) Negative | (medium for
on customers’ own trading
system (47) partners and

organisation)

19 | Interoperability Integration of Internet | seg Positive | High for Bohner (2002),
problems of different web and System Jin et al (2002),
different web system applications Negative | medium for | Bussler et al
applications and (50) organisation) | (2003), Gaedke
tools (49) and Turowski

(2000)

20 | Customisable and | Personalisation of | Extranet/ | s—>g Positive | Medium for | Schwabe et al
personalisable web | service and product Intranet System (2002), Schwabe
application (51) offering (52) and Rossi (1998),

Rossi et al (2001)

21 | Competition from None reported Internet| c-g Negative | Medium (all | Wheelen and
existing and new aspects) Hunger (1998),
firms (53) Chan and Peel

Negative | High (all (1998)
aspects Ing et al (2000)
except
System)

22 | Legal, ethical, govt | None reported All DOC—S Positive | Low (all Turban et al
regulation (54) and aspects) (2000),

Negative

Mason (1995)
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Characteristics Characteristics Typesof | Facets of | Effect Level of Sources
which affect that are affected Web the of Impact
systems | Domain Impact
Impacted
23 | Supplier and Facilitation of Internet/ | poc—s Positive | High (all Golicic et al
Customer supplier-customer | Extranet aspects) (2002),
Interaction (55) interaction (56)
Positive | High (all Hoffman et al
aspects) (1995)
24 | Web Technology None reported Intranet| poc—>s Positive | Low for all Jones and
Adoption (57) aspect Kochtanek (2002)
EXCEPT
Medium for
organisation
25 | Uncertainty of Information All DOC—S Negative | Medium (all | Golicic et al
business visibility facilitated aspects) (2002)
environment (58) by speed and Negative | Medium (all | Achrol (1997)
connectivity, aspects)
evolving and
changing business
process (59)




