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Preface and acknowledgements

Public organizations in the developing world aredargoing a gradual but

irreversible change, due to innovations in inforinatand communications
technologies. The emergence of business netwarksg such organizations,
indicates an increasing interdependence and a $eé&c solutions to regain

waning strategic relevance and competitive advaatag this research we note
that, the emerging public organizational netwonkghe developing world, work
in unpredictable environments with resource scgrcitThe environment is
volatile and a potential obstacle to improving implentation practices for
emerging networks. To find solutions that can imprdhe reliability and

efficiency of the implementation practices, we $oom the implementation
challenges that emerging inter-organizational netwo currently face in

implementing service systems for business colldlmoraWe define solutions
that use repeatable processes for inter-organizatio business IS
implementation, avoiding the need to change theiSfaef the core business
processes.
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Chapter 1: Implementing inter-organisational business senggstems in volatile
environments.

Chapter 1: Inter-organisational networks in volatile contexts

1.0 Introduction

In this dissertation we investigated how inter-argational service systems,
can be implemented in volatile contexts, with aufoon emerging inter-

organisational networks for higher education ingiibns in developing

economies. The dissertation presents a way to supipe implementation of

inter-organisational service systems for businesdfiaborations, aimed at

reducing complexity from the implementation chajks caused by volatility.
An empirical evaluation of this approach is dis@t$eading to a prescriptive
empirical model of the approach as the final outplthis research. This topic
is related to Information system (IS) implementatiservice system design,
public organisation networks and the Internet.

In this chapter the research domain, the outlinthefresearch, objectives and
expected outputs are introduced

The status of information systems projects in deveping economies

The emergence of business networks, in developaumamies indicates an
increasing interdependence of organisations arehels for business solutions
through information and communication technolog@T(), to regain waning
strategic relevance and competitive advantage. id®Pubftganisations in
developing economies which are the focus of théeaiech, have been pressured
by the threat of increasing isolation and lacktodtegic relevance into forming
bandwidth consortia and/or sharing information agiorganisations of similar
business domain. There is a visible effort amoniyarsities and government
organisations in this regard.

In this research we note that, the emerging purlyanizational networks in the
developing world, work with unpredictable enviromt®and resource scarcity
that have led to a high failure rate of IS impleta¢ion projects. Investigating
the reasons behind the high failure rate of IS kigweent projects in
developing economies, shows evidence and manyigabotasons such as lack
of technical and human infrastructure, to suppbé tonclusion that failure
rates are considerably higher, than the industadlicountry threshold (Heeks,
2000). An overview of the literature for businessformation systems
implementation projects in developing economieschates that, "successful
examples of computerisation can be found but fatisiy stories of systems
which failed to fulfil their initial promise are me frequent” (Avgerou and
Walsham, 2000). The rate of implementation failca@ be confirmed as high
but, the actual evidence to devise solutions filedgprojects in the developing
economies, has not been clearly established. H2&k®) and Avgerou (1998)
agree that provision of evidence to address thenexf failure, and move

1
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beyond the threshold estimations offered in trexdiiure, has been constrained
by:

e Lack of literature in generalUntil the start of the millennium, the entire
literature on IS and developing countries was kohit The attention of
writers, from researchers to consultants, to joistsa was focused
elsewhere.

* Lack of evaluationPractitioners in the field who would have evahghthe
IS failure status, such as academics, lacked #$murees and capacity. Aid
donor agencies which have the resources often dathe will to sustain
evaluation.

e Focus on case studie$he literature on IS in developing economies has
grown since, but it is dominated by case studiegdividual IS projects.
Case studies in isolation provide no basis for nesgtion of overall
failure/success rates (Heeks, 2000).

Without precise evidence to establish the exterimplementation failure, we
utilised the available estimations and descriptioffisred in current research, to
inform this research inductively. Current evidenghows that many
organisations in the developing world, like theatians, have just begun to
build the basic infrastructures needed to take ratagge of the information age
(UNDP report, 1998). The majority of these orgatses have implemented IT
system mainly over the past 15 years, combiningdggassets, third party
software packages, limited outsourced applicatioasd newly built
functionality, with all these parts possibly rungion different but meagre
computing resources. Due to their complex and aftenolithic structure, these
systems are difficult to test and upgrade (Spers8B8; Sprott and Wilkes,
1999). The result is high maintenance, low religbiland uncontrolled
development life cycles. These factors in turn, led under/un-utilised
information systems.

Literature sources suggest several elements tHaemte the implementation
challenges mentioned above. These elements canrbmarised under three
categories; unstable infrastructure, funding, anubtable socio/economic
organisational environment. For this research glwesistraints are the causes of
volatility. The resulting challenges like unreliabtechnology infrastructure,
inadequate technical skill base and diverse incditripaapplications are the
volatility characteristics influenced by an unstablsocio/economic
organisational environment. The volatility elemenll be explained further in
section 1.2.

Against that back ground, this research investiydtew emerging public
organisational networks can overcome an unpredettvironment to develop
systems for business collaborations.

2
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Research arguments

It is the assertion of this research that the eimgrgnter-organisational

networks in volatile environments require supportrtanage the complexity of

the implementation challenges, and additional cemipt of the inter-

organisational setting, to implement business systeThis support for the

implementation of inter-organisational service eyst was proposed as ideal

for the volatile context, because of the follownegsons:

= We argued that by adopting repeatable processdahddmplementation of
inter-organisational service systems, emerging oeksv in developing
economies would reduce uncertainty in managing ¢exnghallenges
caused by volatility. In addition, there is enviedgadded value in the
network business collaboration offered by incredsasiness opportunities
through generation of new innovative services awdyrcts, without having
to change the focus of the core business processes.

= Theory and empirical evidence shows that inter-oiggional systems are
hard to design, implement and manage because thay multiple actors,
each with their own value systems and interestigra002; Brown, 2000;
Sage and Armstrong, 2000).

On this basis it is concluded that introducing télatively new service system

implementation in a new and complex environmenthef emerging networks

with volatile characteristics, would be an even endifficult task that requires

support.

= |t is argued further that the required support dach an implementation
project would not be met by the current approachiibough the literature
on IS implementation is vast and relatively matuse, did not find an
integral view on the research specific problem damé IS implementation
and volatility. Available literature prescribing@paches for the design and
implementation of service-oriented systems in Hotgranisational business
networks is predominantly focused on commercial iflga private)
organizations in industrialized countries. Usefldn@ents can be selected
from these approaches but, they are not adequatetgribed and validated
to manage the complexity of volatile challenges aidprove
implementation practices.

Conclusion

Based on the above arguments, there is a neednfmvative engineering
approaches, including design theories, design $iBgj modelling techniques
and environments in which this new organizatiormaitext for service delivery
can be tested and evaluated from a strategic, t@esah and technological
perspective. This is the research quest.



Chapter 1: Implementing inter-organisational business senggstems in volatile
environments.

1.1 Volatile environments

For the purposes of this researeblatility describes the impact of external and
internal factors in an organisation, on the keylamentation elements that,
adversely influences the realisation of the critisaccess factors for an
implementation project. Several definitions of vy are context based
depending on subject of reference; like geogragbglogy and electricity. The
definition of volatile contexts in IS implementati@pplied in this research, is
drawn from risk management, change managementyaeftengineering and
organizational theory research. Barry and Slaugl2@00), relate software
volatility as a characteristic of software behavithat describes the changeable
nature of software. Other related views are Huitware systems model some
portion of the business and economic environmemly teerve. As these
environments change, so must systems (Pfleeger8)199rganisational
theorists Wholey and Brittain (1989), describe smwvinental variation with
three dimensionsaamplitude, frequency and predictabilit simple translation
of these three terms would be; scope or impachahge, times of occurrence
and how predictable the impact and frequency inkipation. The first two
terms do not offer useful application to the comp#ttuational context, but
predictability is a valuable element for managing uncertainty thedtotal lack
of it disables any planned response to change. ggharanagement practices are
meant to mitigate potential risk effects of chanbg, providing alternative
options to dealing with the problem situation.

Another relevant element to this volatility defiait is complexity because
implementation challenges derive complexity for pneject. Complexityin ICT
projects is distinguished from the mathematical mmeg as a property of the
real world issues related to IS. The Eurometho®4) %lefines complexity as
the difficulty encountered in managing the avakakhowledge or situation.
Failure to manage the resulting implementation lehgks caused by the
unpredictable situational contexts indicates thiaésé emerging network
organizations have inadequate knowledge to manhgeptoblem situation.
Uncertainty is defined as lack of adequate knowdettgmanage the problem
situation or the gap between the amount of infoionatequired to perform the
task and the amount of information possessed bythanization (Galbraith,
1977). Abstractions from these elements are cordbioalefine volatility from
the implementation perspective as:

Prevalence of unpredictable organizational managamedehaviour and
resource availability that cause implementation péerity, leading to
increased probability of business IS project falulUsing this research
definition of volatility, the causal relation betarethe volatility influences, and
the key implementation challenges that increase phebability of IS
implementation failure in volatile settings, isastshed in the next section.
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Implementation challenges in Volatile environments

The IDRC guidelines for institutional maturity rep¢2000), explains that with
very few exceptions, public organisations in depi#lg economies are poorly
funded and most rely on some measure of externsistasce to remain
functional. If new sustainable financing mechanisane not found, external
support for ICT could increase an institution’s eegency. ‘In general, the
dearth of financial resources and the uncertaifitgomor funding may be the
most daunting obstacle to the aspirations for pubtganisations to become
active players in the global knowledge revolutigursed and underpinned by
ICT’s.

Key challenges affecting IS implementation in vildatenvironments are
established from the literature and drawn fromrdsearcher’s experience. The
Working Group of Experts identified a number of e¢oon obstacles to the
utilization of ICTs in selected public organisason(IDRC-Guidelines for
institutional maturity report, 2000).
i). External obstacles—factors that define the mmrnent in which institutions
operate and that shape their ability to use ICT
= Poor national telecommunications infrastructure
= In some countries, the hostile social climate aoditipal instability
prevent opportunities of international collaboratand support.
= Internet traffic congestion or saturation due moited bandwidth.
= Un-reliability of electricity supply.
= High Internet Service Providers (ISP) fees.
= |nadequate and irregular funding of ICT initiatives
ii). Internal obstacles
= Poor and unreliable maintenance of ICT facilities.
= Low level priority accorded by institutional leadbip to ICT
development and applications.
iii). Human resources-related obstacles
= |nadequate human resources base for implementatfotechnical
projects, due to inadequate training programs fidtical skills to
manage and support ICT functions, lack of recognitiinability to
ensure the retention of skilled staff due to p@wnuneration.
This section has established the characteristicsvaltility that cause
implementation challenges, which are the focushi$ tesearch. This is the
environmental setting for which, emerging interamgational networks in the
developing economies must devise implementatiorpatipfor, in order to
create and sustain business collaborations.
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1.2 The research domain

Inter-organizational business networks in volatitmtexts present a different
context and business model from that of commereilerprises in the
industrialized world, where current research irlirgrganizational networks is
predominantly based. These differences in businesentation (non-
commercial) and complexity (volatile), warrantseparate study. Information
system research shifted to include the field oériatrganizational information
systems (11S), in the early nineties. The focus e@®mmercial organizations in
economically viable and stable organizations in dbgeloped economies, and
not the developing world where volatility issueg qrevalent (Heeks, 1998;
Avgerou, 1996). Wierda (1991) in his research for tlevelopment of inter-
organizational 1S (IIS), cited gaps in the theowkscussed, which applied 1S
only to commercial enterprises; “.... whereas [IQ&ning attention in public
administration and non-profit organizations.” Thes#servations confirm the
trend followed by the emerging business networksragrmpublic organisations
in developing economies but, do not present a cehgrsive response to the
implementation requirements of the volatile context

Emerging networks in the developing economies

In this research, the examples of the emerging orsvare drawn mainly from
higher—education institutions, as representativdaafje public organizations,
where recent business collaborations are eviddrg.networks are at different
stages of development. Some like Tertiary educatietwork (TENET) of
South Africa and Kenya educational network (KENERpbled some member
organizations to start business collaborations. Research and education
Network of Uganda (RENU) has started to evolve mtousiness network but,
still considers the bandwidth consortia to resdbhamdwidth deficiencies and
support potential business opportunities. For thgnty of these networks, the
emphasis is still on access to cheaper (affordabéa)dwidth, which is a
mandatory pre-cursor to enabling inter-organizatiooollaboration. As the
Association of African universities states:

“It must be accepted that for some years to conadividth will be very
expensive relative to the resources of the unitiessi Efficient utilisation which
calls for good bandwidth management, is thereforaeaessary part of the
solution (AAU networking report, 2005)The transition from bandwidth
consortia, to business systems is evidently maffieudi by the unpredictable
environment and requires support to move throughdifferent collaboration
layers. The transition layers that scale up fromdwadth consortia to sharing
resources and finally integrate business functmars be summarised in figure
1.2.1 below:



Chapter 1: Implementing inter-organisational business senggstems in volatile
environments.

Figure 1.2.1 Transition layers for emerging inter—oganisational networks
in volatile environments

Integrated
Shared Business
Information functions

Adequate services

Bandwidth

Information
services

Bandwidth

Bandwidth

v

Business opportunities/ Bandwidth +

From the inductive discussion of the implementatiwablems and issues for
the new networks in volatile contexts, we turn ke fustification for the

proposed solution of service system implementatlonthe next section the
suitability of an inter-organisational service syatimplementation for this
volatile setting is explained.

1.3 Inter-organizational information systems (lIS) and
service systems

Service—oriented systems usually take place inr-origanisational settings.
Wierda (1991), defines inter-organisational infotima systems (IIS) as
information systems that are jointly developed,rafil and /or used by two or
more organisations that have no joint executivega@isations today are
collaborating with peers to remain competitive atrdtegically relevant in their
business area. People and firms need outside sowmcd competence to
complement their own because they lack certainuregs in their companies
(Powell, 1990; Sydow et al, 1998). The parallemvimken in this research is
that organisations with volatility can be supportéal collaborate and
compliment mutual fundamental interdependenciegneain relevant else they
will become strategically irrelevant and die.
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Service-orientation

The service—orientation is introduced as ideal fioe inter-organizational
setting. There are several definitions of servichictv highlight its main
characteristics: A market transaction, where theaths other than the transfer
of ownership of a tangible commodity” (Judd, 1964)any activity that one
party can offer to another that is essentiallyngthle and does not result in
ownership of anything. It's production may or nettied to a physical product”
(Kotler, 1997) and a (series of) activities of mareless intangible nature that
normally, but not necessarily, take place in intBoms between the customer
and service employees and /or physical resourceg®aas and /or systems of
the service provider, which are provided as sohgido customer problems
(Gronroos, 2001). The key words that charactenmzyeservice definition are
transaction and intangible. Services can be coreidas service systems which
include the user needs translated into performariteria, the technology and
the actors in an (inter) organizational settinghwitperational processes.
Service-orientation has been cast more in a comatgrerspective but even for
non profit organizations, the demand and supplgg@re applicable. For the
emerging networks, the volatile characteristics laaeriers to the supply and
demand of services. The network actors need tammlate to implement and
deliver information services to the user (customenjs is the supply side. The
demand side consists of the customer who actualhg the services. There are
transactions between the demand and supply sidel#tile contextsparriers

to demand and supply of business IS services ®rotiganizations in the
network must be reduced by an innovative approarHead to improved
implementation practices

Figure 1.3.2 shows demand and supply relationghigdrvices constrained by
implementation challenges from situational factors.
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Figure 1.3.2 Service demand and supply barriers ithe volatile context
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Suitability of service systems

The key desirable features of services includethenorganizational side the
support for parallel and distributed systems, whaeh location independent.
This is ideal for inter-organizational networksattcess and implement business
systems. Modularity of services offers flexibility system development, which
reduces complexity. In this research, we arguet dhganizations in volatile
environments should offer more innovative prodwactd services, avoiding the
need to change the focus of their core businesepses. The Internet can be
used as a medium for access to pools of expemisevércome inadequate
expert skills and create shared information centeithin homogeneous/
heterogeneous business environment. This also nthah®rganizations share
the ‘best in the class’ (Brown, 2000). The advaesagf a service orientation
will be explained in detail in chapter 3.

The implementation of service systems requires amrview on the
implementation approaches and models as the cojecswf this research. An
overview of methodologies follows in the next sewati
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1.4 Information system development approaches and
models

IS development methodologies

In broad terms system methodologies are a colledigrocedures, techniques,
tools and documentation aids (MacManus and Woog¢ta2003). However,
other authors like Avison and Fitzgerald (1996ggast that a methodology is
more than merely a collection of the above itemisshiould be based on a
philosophical view. Checkland (1990) states “... tinethodology will lack the
precision of a technique but will be a firmer gutdeaction than a philosophy.”
Research opinion agrees on a combination of a spploy with methods .as
more precise.

According to Fitzgerald (1996) the justificatiors fadopting a methodology to
guide IS development include:

= Subdivision of complex process into manageablestask

= Purposeful framework for applying techniques

= Economics

= Standardisation
However Fitzgerald also identifies problems with tinoelologies; weak
conceptual and empirical foundations, rigidity amdome cases methodologies
can become an end in their own right. Wastell (39880 noted that a
methodology becomes a fetish used in pathologigality for its own sake, not
as a means to an end.” Used this way, it insuthegractitioner from the risks
and uncertainties of real engagement with peopdepanblems

Approaches and models for IS development

The waterfall and the Spiral model are two basidé8elopment models (Cadle
and Yeates, 2001; McManus and Wood-Harper, 2003).

The Waterfall model originates in the 70s. It has many variations beytall
exhibit the same classical cycle stages in lineahibn. It is used by many
organizations because complexities and problembhefdevelopment process
are broken down in separate stages, making planaimy control simpler.
However, in situations where business processeasoangell understood and the
processes are unstructured, a different approdtbevweeded.

The spiral model introduced by Barry Boehm (1988) can be thougha®fa
meta-model since it can incorporate any other nsogéhin it. The key features
of accommodative flexibility, focusing on problencadreas of the development
process and the use of a non-linear iterative ambrpresent ideal development
options to deal with complexity in the problem damather methods that can
be combined with basic IS development models are:

Prototyping methodsinclude the Rapid application development (RAD)nf
application development (JAD) and dynamic systeragebpment method
(DSDM).

10
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Prototyping are appropriate for data oriented a&pfithns, applications with
emphasis on user interface and which are highbraative.
Rational unified processis another approach that presents practice amythe
useful for this research. RUP process builds orcemmercial best practices:

= Develop software iteratively

= Manage requirements

= Use component based architectures

= Visually model software

= Verify software quality

= Control changes to software
to deliver a software development process focusedrnsuring the production
of quality systems in a repeatable and predictadle (Booch1999).
The overview on the methodologies leads into tltecal success factors. What
IS the target criteria for successful IS implem&ate

Information systems implementation critical succesfactors

The working definition of implementation for thiesearch is from Swanson
(1998), who used the phrase "system realizationtd apstricted the
implementation process to the systems life cy@dgedt between design and use.
Swanson defined implementation asdecision-making activity that converts a
design concept into an operating reality so as tovge value to the clierit.
Several researchers have used definitions withlainsicope (Lucas, 1991,
Cooper and Zmud, 1990). With this working definitidhevalue to the user
embodies the success criteria for the project.tlicaters and research opinion
on the critical success factors in terms of theogbout factors that influence
acceptance and adoption, is presented in tabla.1.4.

Table 1.4.3: The critical success theories and faws for information system
implementation.

Factors (development) Author

-lterative  development, Management  of | Booch (1999)
requirements,
Rational unified process
-Visual modelling of software,

-Verify software quality , Control changes to
software
Factor ( System performance)

-Correct functionality, Performance (especially | McManus and Wood-Harper (2003)
under peak loads

11
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-Compatibility/ (Interfaces with other systems,
Robustness( capacity to handle big volumes and
loads)

-Availability, reliability and maintainability

Theory

Technology Acceptance Model (TAM) Davis 1989)

Use, usability & usage. Sol, 1992

Diffusion of innovations Rogers 1983, 1995

Technology Transition model (TTM) Briggs et al 2004
Conclusion

From the literature by IS implementation practido and researchers we can
extract the common critical success factors fororimiation systems
implementation as being design oriented i.e. howr uequirements are
combined with technical infrastructure, and orgatianal environment to
deliver a system the user wants. (MacManus and Wtaoder (2003)
summarize the implementation transition featureslevant to emerging
networks. Adopting these features gives organimatia higher chance of
succeeding in today's business environment of cditigog rapid change and
instability on a global scope (See figure 1.4.8)plementation methodologies,
approaches and models are investigated furtheerigedpotential development
mechanisms to improve implementation in volatilateats, in chapter three.

Figure 1.4.3: The system implementation transitiorieatures
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1.5 An approach to support service oriented IIS
implementation

In this section, the research proposition of theedndo support inter-
organizational service systems implementation ilatile contexts is explained.
The research proposition is based on three reasons:

i) Difficulty of the task

Inter-organizational systems are extremely harddésign, implement and
manage because they have multiple actors with rdiffevalue systems and
interests. The research domain adds another coityptdgment of the volatile
environment that must be managed to improve impheation practices. Hence
there is a need for innovative engineering apprescimcluding design theories,
design heuristics modelling techniques for envirenta in which new
organizational arrangements for service deliveny ba tested and evaluated
from a strategic, operational and technologicaspective (Van de Kar, 2005).

i) Absence of a satisfactory support kit for volaile settings

A brief review of the background, philosophy, asptions, scope, and skills
required, of the multitudes of IS methodologiesgred that the methodologies
reviewed in the literature, did not provide empitig validated prescriptive

guidelines for the development and validation dkiirorganisational service
system implementation in volatile environments. Tdugrent guidelines and
approaches do not cover the entire spectrum of Exmpequirements for

volatile contexts. Research opinion to support thésv includes the view that
prescriptive methodologies are unlikely to copelwséth strategic uncertainly,

user communication and staff development (Middleamw McCollum, 2001;

Rowley, 1998).

i) Importance to technology transfer and diffusion

The development and empirical validation of thispraach informs
implementation in a pioneer context and has fachieq implications as a
model for service system diffusion in developingrmmies, where business
collaborations are just emerging. Service systenplamentation has the
potential to strategically open up public orgariaad in developing economies
and therefore requires a complete kit to acceldraedeployment process. In
addition, the beneficiaries of this kit are natiomsh constraints to access the
diverse available information sources to develatbwn kit.

Defining the approach for inter-organizational implementation in volatile
environments

The factors that should be influenced, to ensumessed chances of a
successful implementation are based on the impl&tien critical success
factors. Flexibility in this volatile research cert calls fora practical and

13
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extensible approach consisting of implementatiomcpsses and common
functional elements that can be adopted withouhventing them each tinte
reduce or eliminate the complexity associated withlementation challenges
of volatility. In this section we discuss the goflsthis research.

In volatile settings unreliable systems are a facfainstable infrastructure, and
incompatible variation of systems and monolithicustures, that are not
resilient. The critical success factors proposethis/research should include

i) Technical infrastructure goal

= Reliability

The technology infrastructure must be robust topsup reliable service
delivery.

= Flexibility

Flexibility is required to support development ande at the parallel and
distributed levels. (Brown, 2000)

= Maintainability

Low maintenance is the target for any system implaiation and especially for
emerging networks that work with resource scard¢itigh maintenance features
prominently as a big challenge that threatens sagidity of the IS in volatile
settings. It is important to remember that maintesaaccounts for 50% of the
software lifecycle costs.

= Scalability

The current variety of incompatible applicationsd golatforms is not resilient
and scalable. The ICT infrastructure must be ablesupport expansion of
systems without relative loss of speed or of cdntro

In summary, technology goals aim at a robust teehrarchitecture that can
utilise existing resources, and provide flexibled ameliable service system
delivery.

i) User goals

Users are the measure for successful Implement@ieison.1990). Methods

and techniques to change user behaviour and supigortoordination of the

network activities are required to maximise effestiess. The user satisfaction
goals include:

= Reliability

System reliability is one of the core service gyalimensions (Parasuraman et
al, 1985, 1988, 1991). Reliability consists of eatrtechnical functioning of

services, currency and accuracy of information amglanation of purpose

(Lilander et al, 2002). The research definition iaiplementation denotes

activities that deliver “value to the user” (Swanst998). This value is the

embodiment of the service formula.

= Usability

Usability is defined in ISO 9241-11 (11) as follows

14
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“The extent to which a product can be used by $ipeciusers to achieve
specified goals with effectiveness, efficiency asatisfaction in a specified
context of use. To explain these two elements @urtbffectivenesss the
accuracy and completeness with which users ach#pezified goals and
efficiency refers to the resources expended in relation touracy and
completeness with which users achieve goals.” Qikability elements include
satisfaction,which is the freedom from discomfort and positivgtade to the
use of the product and context of use i.e., charatits of the users, tasks and
the organizational physical environment. The ustarface and response times
feature prominently in the user friendliness of Hystem. ISO/IEC 9241-14
Ergonomic requirements for office work with visdadplay terminals (VDTSs),
ISO/IEC 9241-14: 1991(E), 1998.

iii) Organisational and Process goals

= Distributed decision making and Effective Processagement

The effectiveness of the coordination methods &medrésults of the network
activities should be measured by opinions from plaetners. Networks and
network organisation have emerged as an organiedtform to overcome the
problems with hierarchies and to create greatercttral effectiveness and
responsiveness with business partners (Powell,)1¥88 Bruijn et al, (2002)

confirms that the activities in the network are aync particularly the decision
making because the various parties hold differéatvy about the problem
definition and solution. “As a result, the decisiomking will always be

capricious and unstructured.” The measurement afcgas management
parameters in an inter-organisational contextdstical validation goal.

1.6 Research objective

It was proposed in section 1.3 that emerging intgenizational networks in
volatile context need support to implement busirsessice systems to improve
their implementation practices. It was argued hawgethat the required support
for this innovative and difficult task deployed éwerwhelming complexity, is

not availed by current approaches. Hence there iseed for innovative

engineering approaches, in which this new orgaizakt context for service

delivery can be tested and evaluated from a sitegperational and

technological perspective. The objective of theesgch is:

Develop an approach to support the improvement haf éfficiency and
reliability of the implementation process for in@manizational service
systems in volatile contexts.

Specific objectives are:
(i) Study and identify current process and practicallenges and issues in the
IS implementation environment in volatile contexts.
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(i) Propose support requirements for effective lengentation of inter-
organizational service systems implementation toage the complexity cause
by volatile characteristics.

(iif) Develop, test and evaluate the support apgmofor inter-organizational
service systems implementation aimed at improvegaddmentation practices

1.6.1 Research activities

The core activity of the research consists of:

0] The specification of the requirements serviystem implementation
provided the basis for formulating the support. sThictivity was
informed by literature sources and empirical datenfthe exploratory
case studies in chapter two, which analyzed thesptiand emerging
issues for service system implementation volattsvorks.

(ii) Developing the approach involved identifying potaintmechanisms
and extracting support for the identified requiremetitat reduce the
complexity involved in the implementation of int@rganizational
service systems in volatile contexts. This was darghapter three and
four.

(iir) Testing the requirements for the approach involtherl assessment of
goals achieved by the approach by both user anctifpwaers. This
assessment measures predefined elements of theesprowser
satisfaction and robustness of the prescribed tdoby architecture, to
support service system implementation. Testingaeaslucted using an
expert survey and action research case study. @hdation of the
approach leads to the prescriptive empirical desifgthe approach to
support service system implementation in volatiléy the final research
output. Testing and evaluation was done in chaptezsand six.

1.6.2 Research output

The approach can be described as a set of guidetind technical design
requirements for repeatable implementation processgitable for inter-
organizational service system implementation inatild environments. The
ready to use process and design approach consists o

i) The Approach consisting of mew implementation methodology (PADTR)
supported by, collaborative business systems eegimgge service system
engineering and process management tools, techmiqaed reference
guidelines to ensure replicable systematic achievement efirtiplementation
design objective.

(i) Prescribed technology and technical skill eomiment to support the
identification of a robust technical architectursgrvice components and
operational environment in an inter-organizatiooahtext, optimized through
using existing technology resources.
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Research contribution

The contribution of this research for academics lméla prescriptive framework
for the development of an implementation approach support inter-
organizational service system implementations ingapizations with
characteristic volatility. Managingomplexity of the implementation challenges
requires adequate knowledge of a support frameworkS implementation.
Available literature does not offer an adequatédeddd theoretical framework.

i) Implementation practitioners as the key benafieils of this approach will
have a ready reference of methods, tools and guédeWith a methodology to
implement inter-organizational service systemspfojects in volatile contexts.

i) The benefit for business is that a tested serdystem implementation
approach provides organizations in volatile enviments, particularly in the
higher education sector, with insight into waysntake the implementation
process more effective and efficient. Volatile arigations can build capacity
for adoption of new, flexible, reusable and collaiwve approach to suit
volatile contexts, to optimize scarce resourcesprove implementation
practices, resulting services and become more ciitmpeand strategically
relevant.

iii) The research builds further on understandirsgful concepts which are

relatively new for public institutions of the desping economies, like:

* Service-oriented implementation in inter organ@adl networks of public
organizations, is a relatively new concept in tlevaloping economies,
especially Africa.

e Collaborative business engineering approaches Haegyst and De Vreede,
2004) are another useful support for multi actontegrts that effectively
manages negotiation and consensus building. Tipiaph is new but ideal
for the inter-organizational setting, to explored aadopt in an appropriate
context.

1.7 Research Questions

An implementation approach is needed to supporctwdination of network

activities and the implementation process for Hugyanisational service

systems by emerging networks in volatile environteeMhis leads to the

following research question:

How can the implementation of inter-organizatiosarvice systems, among
independent actors with diverse technical infrastowes and scarce resources,
be supported to improve implementation practices?

To help us find an answer to this question, we tdated several key research

17



Chapter 1: Implementing inter-organisational business senggstems in volatile
environments.

questions. The first research question was intemaldeklp us obtain a detailed
understanding of the practice and process chalierigeues and problems of
inter-organizational service systems implementatioa volatile context. The
answer to this question provides deep insighttiméoproblem domain.

Research question 1

1. What are the current and emerging issues initfi@ementation of inter-
organizational service systems by business netvinnkslatile environments?
This research question was answered partially iaptr one and further
elaborated in chapter two. It was intended to help get a detailed
understanding of the taxonomy of inter-organizatlonetworks and service
systems and the issues, problems and challengeslvéav in their
implementation in volatile environments. It is ngs&ry to consider information
systems development and the service systems andtimvwwo evolve. An
exploratory case study in chapter two was usedntestigate and derive
implementation issues and problems from an intrd Bmer-organisational
settings characterised by volatility.

Research question 2

2. What implementation mechanisms can be used f{enment inter-
organizational service systems in volatile contexts

In chapter three, we discussed this research guestiprovide a possible way
forward to find mechanisms for improving implemditta practices in volatile
contexts. The focus for relevant mechanisms usead sfervice systems
development by networks in volatile contexts, ided IS development
collaborative business systems engineering, sersystéem engineering and
process management theories. After getting an stateting of the challenges
and mechanism used for coordination of network vaes and inter-
organisational service system implementation, fivel issue addressed by this
research was to devise ways to improve the effigieand reliability of
implementation practices for emerging networks dtatile contexts. Therefore
the third and main question that was consideretthdyesearch was:

Research question 3

3. How can we support the process of improvingriatganizational service
system implementation in volatile environments?

This research question was directed at the ressartth develop a new
implementation and coordination approach for enmgrginter-organizational
networks in volatile environments. The approachsgsting of anew
implementation methodology (PADTR) supported bylalmorative business
systems engineering, service system enginearidgprocess management tools,
techniques and reference guidelirieglescribed in chapters 4, was tested and
evaluated in chapter 5 and 6.
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1.8 Research Methodology
1.8.1 Research Philosophy

This is the underlying “way of thinking” (Wijers, 991). In studying
organizational phenomena, two major research mphploies are advanced:
Positivism and Interpretivism (Galliers, 1992). Huoists claim that reality can
be observed and described objectively without faterg with the phenomenon
being studied. Positivist studies attempt to tesheory, in an attempt to
increase the predictive understanding of phenomdnaline with this,
(Orlikowski and Baroudi, 1991) classified inforn@ti systems research as
positivist, if there was evidence of formal propiosis, quantifiable measures of
variables, hypothesis testing, and drawing of irfiees about a phenomenon
from the sample to a stated population.

Interpretive studies generally attempt to undedstphenomena through the
meanings that people assign to them and intergretiethods of research in
information systems are “aimed at producing an tstdading of the context of
the information system, and the process whereby infi@mation system
influences and is influenced by the context” (Walsh 1993). Interpretive
research does not predefine dependent and indeptevaleables, but focuses
on the full complexity of human sense making assiheation emerges [Kaplan
et al, 94]. Interpretivists, claim that reality camly be understood by
subjectively interpreting observations of realityiultiple interpretations of
reality are possible. Reality therefore may varg ¢l differences in languages
and cultures.

Design science is another perspective that can dmel dor research into
information systems and organisational phenomerasgs 1999; March and
Smith, 1995; Winograd, 1996). Design science igvaht to this research
because it complements the positivists and intéugr@erspectives. Similar to
the positivists and interpretivists’ research pectipes, the design science
research perspective has been shown to producatiiciknowledge (March
and Smith, 1995; Simon, 1996; Vaishnavi and Kueci2i@04/5).

March and Smith (1995) recommend that the choiceeséarch perspective
should be based on the research objective ratlzr tihe research topic. In
section 1.6 we stated that the research objectias wo develop an
implementation approach to support the improveroétte inter-organisational
service system implementation processvilatile contexts. Following the
design science perspective, we can obtain more lealgpe about the
implementation of service system s in volatile eatd and this knowledge is
subject to revision as the research proceeds amd kmowledge is obtained.
From the issues we identify we will address oureotiye by developing an
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approach (artefact). The Approach will be refingeratively and more
knowledge is obtained with each nitration. Thuswdealge is obtained through
making artefacts in an iterative process. Moredkergoal of the research is to
improve the efficiency and reliability if inter-cagisational service
implementation in volatile contexts. Improvementvalue oriented. (March and
Smith, 1995) Thus the choice was made to use thigriscience philosophical
perspective for the research presented in thissthes

1.8.2 Research Strategy

For the research strategy, we combined the desigmee and behavioural
science paradigms to create and evaluate an imptatien approach to
improve efficiency and reliability of implementatiopractices for business
networks in volatile contexts (artefact). We udeel tivo paradigms to delineate
the problem using behavioural science, and devaseful and usable solutions
as prescribed by the design science paradigm. Tl&uctured nature of the
problem and lack of sufficient theory made it diffit to fulfil our research
objective from a deductive point of view. Secondhe problem could not be
tackled from a single perspective or using a simtigeipline. To get a detailed
understanding of the issues and problems of ingardzation service system
implementation in volatile contexts, we had to dull the behavioural science
paradigm in the initial phase of the research (trap), using the inductive —
hypothetic research strategy (Sol, 1990). The eaptoy case studies enabled
us to obtain more knowledge about implementationcgss and practice
challenges, to derive a descriptive model and tergene requirements of the
problem situation. Based on the requirements, weevable to design the
artefact i.e. the approach.

The inductive- hypothetical approach by Sol (1982% chosen as the research
strategy. This strategy based on the Singerianinngusystem of Churchman
(1971), has been successfully applied in sevessareh projects based on an
unstructured problem like this research. See fangle Babeliowsky (1997),
Eijck (1996), Herik (1998), Sol (1982) and Uilenkko(19997). According to
Sol (1982), the main characteristics of an indéctithwypothetical research
strategy are as follows:
« Emphasizes the specification and testing of presnmisean inductive
way
e Opens up possibilities for an interdisciplinary eggzh
* Enables the generation of various alternativesttier solution of the
problem
* Permits feedback and learning.
The above characteristics fulfil the requirementshe research objective at
hand. It is argued that the research problem &rilictured. As described in the
previous paragraphs, the complexity of issues wreabl
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An inductive—hypothetical research strategy cossist five activities (see
Figure 1.8.2). The characteristics of the inducetiypothetical research strategy
are described in general terms below. The appticatif the strategy for the
research problem domain will be illustrated in test of the chapter.

Descriptive empirical model [— 2. Abstractiol Descriptive
1. Initiation conceptual model
> »
T 7 |
5. Evaluation and comparison 3. Theory forpnulation
A 4

4. Implementation

Prescriptive empirical model Prescriptive

conceptual model

A

Figure 1.8.2: The inductive-hypothetic research sategy

1.8.3 Research instruments

Research instruments describe the way the datallected and analyzed, i.e.
the way the research steps are carried out. Teetiem of research instruments
depends on the amount of existing theory availabésearch focus and
objectives and resources available to the reseaf€@rikowksi and Baroudi,
1991; Benbasat et al, 1992).

Different research instruments are proposed toyaaut the research: Action
research was used for inductive case studies. Gagbes were the main
instrument of the research. They are useful forewtdnding the problem
inductively and hence well suited to the proposetlictive-hypothetic research
strategy (Sol, 1982). The case studies used bailitafive and quantitative data
to provide a wider representation and to allow carigon of collected data
(triangulation). When conducting a case study,rdsearcher is an observer in
an exploratory, explanatory or descriptive mannge¢de, 1995). Within the
case study, prototyping was used in order to umtaleds the problem
incrementally as well as to realize and implememtcepts. In observatory case
study research, the researcher observes resegatt slbm a distance whereas
in a participant observation case study, the rebearmay participate in the
events being studied by being a subject of theysttaking a functional role,
serving as a staff member or key decision maken,('2003). A participant
observatory case study can also be called ‘Actemearch’. Observatory and
participant observatory case studies were appliethis research. In addition
literature review was extensively used, and extdridéocus groups and survey
research.
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Instruments used in the initiation phase

Literature was extensively reviewed to study the status abrmftion
systems implementation with particular emphasis dagvelopment
methodologies. For further insight into implemeittat in volatile
environments, the researcher studied current imgaiéation reports for
Makerere University administrative IS implementatio her capacity as
Project manager. This included implementation plaorganizational,
technical architecture and user environments. Iditad Case study
researchwas applied .The strength of a case study is than be used
to describe complex relationships, personal ingtgion, and historical
narratives of the phenomenon under study. On tkekwside, case
studies are typically limited to single settingsat of individuals, often
relying on the reconstruction of past events, debé are susceptible to
multiple interpretations (Williams et al, 1988). Mple case studies are
often regarded as better than single case studiis mgspect to
generalisability. However, when selected with carédmited number of
case studies or even a single case study may epajgte under several
circumstances (Yin, 20003).

Action research is a useful research instrument for testing theomy and
concept, in a real situation and assessing theomdc It is a type of
investigation combining practice and theory thatlésigned to cooperate with
and support enfranchised actors and groups intarsysf study (Williams et al,
2003). In conducting action research, the reseaisten active participant in a
prescriptive and intervening manner. A combinatibcase studies was used to
investigate the field of IS implementation furthEitst exploratory case studies
(Casel) were done in 3 African universities in 2004h the objective of
understanding implementation challenges with cuarpeactice. Next, an inter
university implementation case study (Case2) wadetaken in 3 South
African universities in 2004, to explore the probke for service system
implementation in consortia. Key requirements, peots and possible solutions
were investigated. Both these case studies werengisry, as the researcher
did not directly participate in studying the restapbject. The case study
employed mainly questionnaires and interviews épr thanagers of IS projects
and unit heads of IT support departments. Abstrastifrom the two cases
based on relevant theories, informed the propasdlsabsequent specification
of requirements for the approach to support sersicgem implementation in
volatile contexts.

Case study and action research is often criticimedreliance on subjective
interpretations of collected data. Yin (2003), maceends that the following
case study principals are observed to avoid bias:
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Construct validity establishing correct operational measures forctbrecepts
being studiedExternal validity establishing domain in which the findings of a
study can be generalized, aReliability; demonstrate replicability of study
operations e.g. data collection procedures as t&pleawith same results. The
researcher used various data sources and researols &s in case 1 and 2 to
counter balance the research bias.

Instruments used in the abstraction and theory fornulation phases

This phase was conducted mainly on an individuigilative process based on
the literature review, case studies, focus gromossairveys. All the knowledge
obtained resulted into a prescriptive solutiongnrimplementation approach.

Instruments used in the Development phase

Action research case study (Case 3) was desigreethgiemented in October
2006 with the researcher as an active participarthé project manager role.
The objective combined university assessment obthgoing administrative 1S
implementation adoption gaps and the research tige¢ion for the type of
information service required by students and lestur The researcher also
conducted brain storming sessions with colleaguemamager level from the
technical support unit about the requirements amdstigate business models
for of an inter- university IS implementation. Frahs case the key abstraction
were the requirements for the development of therdmniversity registration
information service.

Instruments used in the Testing phase

The testing phase enables a better insight int@taetical consequences of the
implementation approach. An inter university regison information service
(IRIS) was developed and implemented using theagmbr as a prototype for 3
universities in an emerging network. The objeobladervation is not the service
but the effectiveness of implementation using tippreach. In the action
research case study, the researcher was the pantici observer,
practitioner/innovator who developed and launchbd &pproach, used to
implement IRIS. Observation, questionnaires, inewg and groupliscussions
were used to get feedback from implementer on gpaach and the results.
Feedback from these multiple sources also couratlembed possible research
bias.

Instruments used in the Evaluation phase

The evaluation phase used knowledge gained froraresprveys and the IRIS
test bed project, as well as discussions of thaltsesvith participants in the

project. The project results were also presente@iious forums. The feedback
from these meetings informs the reflections andcckmion of the prescriptive

empirical model for further reflection.
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1.9 Research Outline

The thesis is outline is shown in figure 1.9. Thdipe is related to the research
strategy; the hypothetical inductive research agpgnoA brief explanation per
chapter includes linkage to the inductive hypothetisearch strategy elements;
the descriptive empirical model, descriptive congap model, prescriptive
conceptual model and prescriptive empirical model.

In chapter 1, the problem field dealt with in cleapt2 and 3, is
introduced. In chapter 2, issues and challengesreqred by emerging
networks in volatile contexts are discussed ushwgy éxploratory case
studies; case 1 (3 African universities with ingggstem implementation
projects) and case 2 (Inter-university consorti&imfrica). The result is
the descriptive empirical model. In chapter 3, hsti@ction of the case
study observations is done based on relevant #®do derive potential
mechanisms that can be used for service systemeimgpitation to
reduce the complexity. The descriptive conceptuatieh is derived. In
chapter 4, the requirements of the approach areeteand a prescriptive
conceptual model of the approach presented inwéngs of’ framework.

In chapter 5, the Usefulness test and evaluatioth@fimplementation

approach using the Expert judgement survey is octedu In Chapter 6,

the usability test and empirical validation of tapproach is presented.
The evaluation of the approach as per the requingsmie concluded. The
prescriptive empirical model of the approach is\at.

In chapter 7, conclusions and recommendations filleenresearch are

presented. A review of the research findings armmemendations for
further research are provided.
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Figure 1.9 Research Outline

Introduction (1)
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Descriptive empirical model
Case studies 1 and 2 (2))

Initiation

Descriptive conceptual model(3)
Case study abstraction with
theory analysis

Abstraction

Prescriptive conceptual model(4)
Requirements for approach
Conceptual approach
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Prescriptive empirical model
Expert survey (5)
IRIS test bed case (6)

Testing and Evaluation

Epilogue (7)
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Chapter 2: Current and emerging issues for service
systems implementation

2.1 Introduction

In chapter we discuss the exploratory case stutbeslerive current and
emerging issues, problems and challenges for gesyistems implementation in
volatile contexts. The underlying motive for thevéstigation was to derive a
starting point for the support approach. CASE lestigates implementation
challenges for the student registration IS refeteds the Academic registrar
information system (ARIS), for three universitieghancharacteristic volatility in
sub-Saharan Africa. Case 2 is an intermediary saghy investigating how the
challenges observed in CASE1 have been handlechénetnerging inter-
university consortia in South Africa, for 3 differtetypes of applications. Case 2
presents useful elements for potential requirememd lessons to similar
implementation challenges in a context of compeeatplatility.

In chapter 1 the complexity posed by unpredictedmeio- political factors,
inadequate technical skills and technology res@ufaelS implementation, was
presented drawing mainly from literature and thpegience of the researcher.
This chapter presents a case study, conductedthetlaim of confirming the
existence of the problem, and coming up with theidoal model of the current
situation. This is based on the first step of @iging the inductive-hypothetic
model cycle [Sol, 82]. It is expected that the fngs of the inductive cases will
help in consolidating the research issues and romg the research
assumptions that have been advanced in the ead@ions of this research,
thereby providing propositions that will form a keoop for the thesis work.

To formulate an appropriate case study to derive thsearch objectives
mentioned above, it is important to revert bacthwpertinent research question
What are the current and emerging issues in thelamentation of inter-
organizational service systems by business netvinnkslatile environments?

The research question is of an exploratory typewiich we will require to

provide a justifiable rationale for conducting eoqaitory research studies with

the goal of developing pertinent propositions fatter inquiry.

To begin the exploratory research, two questionsiishbe addressed:

1. “What criteria will determine the research relevamiversities to explore
the research question?”

2. “What (group of) universities will guide the resehrto best understand the
requirements of inter-organisational service orihtlS implementation to
improve implementation practices in volatile comg&X

To answer the above questions, the two cases eserged below:
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In summary, both Case 1 and 2 are exploratory amdptmentary. The
abstractions drawn in Case 1, model the existehtieeqroblem in the form of
implementation challenges caused by characteristidatility. Case 2
compliments CASE 1 by abstracting requirements lasdons for managing
complexity of implementation projects in an integanisational volatile setting.
The Cases are described along the lines of theigoeaire that was used (see
appendix A). The case framework aimed to leadltetter understanding of the
IS implementation challenges, comprises of thewailhg criteria:

i) Organisational coordination characteristics
ii) The enabling technology used by the universitie
i) The implementation process focusing on perfarogrequirements.

First, a description of how the case studies weteig is presented

2.2 Set up of the Case Studies

A case study is an empirical inquiry that invediga a contemporary
phenomenon within its real life context when theuttdaries between
phenomenon and context are not clearly evident,ramchich multiple sources
of evidence are used (Yin 2003). Case studiesralz@sent the need to study
the phenomenon of interest in its natural setfingpical situations in which the
case research strategy is appropriate are charactduy:
= emphasis on interest in thewandwhy questions, i.e. in understanding the
nature and complexity of the processes taking place
= Jack of previous studies, and elaborate theoreticaderstanding, with
respect to the phenomenon of interest (Benbasat.,e1987; Yin, 1984;
Lee, 1989) .
All three points above are valid for the purposetlus research in which
relatively little previous research has been dong w&here there is a need to
gain deeper insight in ordéo formulate some explanatory theory and derive
some research propositions.
As explained under research the methodology intelnagne case studies have
advantages and disadvantages. To achieve qualitpda study research, Yin
(2003) has developed case study tactics designedithstand the tests of
construct validity, internal validity, external idity and reliability. Attention
should be paid to the design of the case studytlangite selection, sources of
evidence and method of analysis (Yin, 2003; Van IM&894; Van Laere,
2003).

The following steps must be observed to ensureityuzdse study Case study
research.
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Designing the Case study

Designing a case study involves decisions aboubbject and goal of study,
the unit of analysis and use of single or multigdses (Yin, 2003). In this case,
multiple cases are studied. Toigject of studygonsists of:

Case 1 involves independent institutions with tgbicharacteristic volatility
challenges in the implementation of business in&diom systems. In chapter
one it was mentioned that such organisations |aekaidequate knowledge to
manage the resulting complexity to improve curiiemtlementation practices.
Case 2 presents varied business IS university ctimsmpacted by comparative
volatile characteristics. The partner universitiemed to agree to coordinate
common business activities in an inter-organisafiomteraction as a
competitive strategy for delivering user systermueallhe unit of analysis is the
inter university grouping or network that implen®rgnd uses the common
service. Thegoal of thestudyis to study and derive key elements that would
guide the formulation of support requirements faier-organisational service
system implementation for organizations with chimastic volatility.

To ensure construct validity, internal validity,tepnal validity and reliability
the following case study tactics recommended by (2Z003) were used. To
achieve construct validity multiple sources of evide were used and the
interviewees reviewed, interview transcripts araftdreports of the case studies
were endorsed by respondents. This is further agqdabelow under collecting
evidence. To achieve internal validity, pattern chatg and explanation
building was applied, further explained below undata analysis. To achieve
external validity, multiple case studies were usediscover issues. It should be
emphasized that the purpose of these multiple staskes is not to generalize
but to achieve an understanding of the problems dradlenges. To achieve
reliability and minimize errors and biases in trese studiesll steps were
documented, procedures were discussed and ressdissgled with researchers
in other forums.

Case (site) criteria for site selection

Suitability of the site selection is based on, definition of the organizational

setting which must be a large public organizatiathvan 1S implementation

project impacted by the prevalence of volatile abtaristics as described in

Chapter one. Other criteria that can be found m literature on case study

methodology are:

= Availability of university IS implementation casegin (2003) argues that
choice of case study is often based on opportunisther than rational
grounds.

= Readiness of organisations to participate by progiéhformation required
to conduct the study.

= Contemporary cases; the IS implementation projactst be fairly recent in
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order to have first hand information from peopléw&cin the case situation

(Yin, 1984, 2003; Benbasat et al, 1987; Mumfordlel985; Lee, 1989).
After the selection of suitable cases, the casdiefuwere conducted. This
involved collection of data, analysis and reporitevup for individual cases. A
cross case analysis was done to abstract emeggngs for all 3 cases, derive
conclusions and review pre-case propositions. Tase cstudy structure is
summarized in figure 2.2.2.

Figure 2.2.2 Case Study structure

Design Single-case data collection and analysis Cross-case analysis
[T L
! 1 .
! ! Write Draw ~ case
' r Conduct -[™ | Case 1 conclusions
: 1st Case | report i
! |
I : l
)
' Select '
| Cases  |—pf ! Review pre-
| ! case
! 1 . siti
' Conduct ' Write propositions
Develop [ ™ 2nd i 2nd >
theory |1 case P Case v
Design ! report Conduct
data L 5 ! Consortia
collectio ' Case study 2
n |
protocol Conduct | -pi -~ Write 3rd v
| 3Case [T Casert | | Wite  cross
' repo > | case report

Sources of evidence

To determine sources of evidence, it is importaribtus on the objective of the
case study as stated in section 2.2 which deteanime case study framework,
for guidance.

The framework has the following key components.

i) Existence and impact of organisational volatilitharacteristics on
implementation.
i) The enabling technology used by the universitie
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iii) The implementation process focusing on perfance requirements.
Within the above framework, the research studieseffects of volatility on the
implementation process focusing on compliance thighcritical success factors
mentioned in chapter one.

Different data collection sources were used to eotllevidence. Multiple

methods of dataollection, allow fortriangulationandvalidation The multiple

sources of information include published report€T/IS project reports,
financial reports, policy documents and semi stmext questionnaires
complimented by interviews. Observation was alsedus the Makerere case.

A questionnaire/interview protocol was used asfed:

= First, the published information on the selected cases eadlected and
processed into working documents. The names, da#gs and contact
details of potential respondents who participatedhe IS implementation
project were extracted.

Furthermore, potentially relevant topics for theseeastudy were listed from

which the questionnaires were derived.

e Second,the questionnaire was administered internally tisting to one
person per respondent category.

* Adjustments were done after the trial. The pointisad in the
questionnaires and semi structured interviews wawlmainly IS and the
participating organisation thus meeting the conadpan embedded case
study design (see Yin 1984, 2003).

* As a validation technique interviews were tape rded, subsequently
transcribed and returned to each interviewee toclchand resolve
discrepancies.

Use of interviews, documentary sources, and ob8engrequires that internal

validity must be addressed. As recommended by {i6iK9), care should be

taken to ensure that the data collected convengesglar facts.

« The interviewees mainly at the manager level rexbithe interview
transcript and a draft version of the case stuggnteto confirm correctness
of the transcript and see whether confidential nmi@tion had been
divulged. Data from the interviews and questioremiwas supplemented
with information from company websites and orgatizsal reports.

Data analysis

The analysis of the data for the inductive casdistupresented in this chapter is
used for preliminary purposes. The case studiesl@geribed based on the case
framework derived from implementation issues inptka 1 and presented in
section 2.2.2.

After the data collection phase, the cases wer@rdented as follows: First a
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mode of description aligned with the questionnateicture was adopted to
avoid theoretical bias. A summary of the key chajles was extracted to
identify possible causal relations between the tiliacharacteristics and the
challenges experienced in the different sub phadeshe implementation
process. The derived challenges from Casel arevaosén case 2 under the
inter-university consortia implementation to derreguirements as per the case
analysis framework (Yin, 1984). The final task was draw cross-case
conclusions indicating useful elements for poténtiequirements of the
implementation approacihe two cases are described below.

2.3 CASE 1: Information systems implementation in Slo-
Saharan African universities

As stated in the previous section, the case studidlsis context are meant to
provide deeper insight into the current implemeotatprocess to determine
challenges and practices caused by volatility, thgtiire support in the inter-
organizational setting. This insight must resultoirone or more testable
propositions. To gain insights and a validated icor#tion of findings, multiple
case design with relatively similar organizatioaalironments, is adopted. The
aim is to derive cross cutting implementation dradles and patterns in the
implementation process in organizations (universjtiwith similar volatility
characteristics impacting implementation

2.3.1 Methodology

The case studies instruments applied in the thesescwere outlined in section
2.2 above. Qualitative methods like structured aapgen interviews,
observations of processes for on-going implemeamati IS project
documentation, report reviews and other relevaetdiure, were used in the
study. This will be useful for: understanding orgational perspectives,
revealing discrepancies between project objectivekspractice.

Exploratory question 1 asked about the criteria wilh determine the research
relevant universities. This is answered by theofeihg criteria based on
literature and the researcher’s experience and lauge of African universities:

Volatility characteristics

The description below is still valid for the volatinfluence on the case study
setting:

“African universities are struggling to emerge framndecade of crisis. Rapid
growth, the brain drain, frequent labour strife,mopus closures, institutional
deterioration, waning relevance and declining edimaal quality have
produced a generation of graduates less capablequalified than they were
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10 years ago-- Working Group on Higher Education, Associaticor the
Development of Education in Africa report UNESCQOY8).

The three universities selected for this study,rapgesentative of the majority
of African universities. Situational characteristiof volatility that add to the
complexity of the implementation project include annpredictable
socio/political environment that compounds inadéguaechnical skills,
unreliable technology and unstructured implemeomatpractices. There is
inadequate knowledge to resolve the resulting implgation challenges. It is
worth noting that there are a few exceptions tcs therception where
universities have constructed a coordinated ICTcpaksponse. The criteria is
summarized in table 2.3.1.

Table 2.3.1 Characteristics of the case study unixgties

Characteristics Description

1. Organizational culture -Highly centralized, bureaucratic and hierarchical organizational structure;
headed by Vice chancellor or Rector with deputies
-Slow decentralisation

-Limited communication between users and IT support.

2. Technology infrastructure | -Unreliable network infrastructure

-Inadequate internet bandwidth capacity to support diverse university
programmes

-Limited computer resources for users (ratio 1:10) due to scarcity

-Varied and incompatible software applications and hardware

3. Technical skill base -Low retention of ICT skills due to uncompetitive remuneration /incentives

-Limited user training and a lack of an institutionalized training

4. Funding -ICT projects on average 90% donor funded
-Limited sustainability policies

-Primary source of income is from government and students tuition fees

5. Profile -Oldest and leading, Public universities

-Pioneers of ICT usage in Higher education

6. Recent IS implementation | -Various stages of student records management IS implementation

(known as the Academic records information systems (ARIS)

7.Size and complexity of | -Large, with more than one geographical area, more than one network

organization (Internet connection), more than one help desk
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-Level of complexity in terms of size and different user profiles, number of

applications and mission critical service, is high.

In relation to the specific countries (question @) deliberately selected
countries with universities that answer the aborteréa, with characteristic
volatility, that are in the process of implementimy intending to implement
business IS.

The selected universities which represent Sub-&ah&frican universities
include

() University of Eduardo Mondlane (Mozambique)

(ii) University of Dar es salaam (Tanzania)

(i) Makerere University (Uganda)

Rationale for selecting ARIS

The academic records information system (ARIS), cWwhiwas under
implementation at all the three universities, wateced for the case study
based on the following factors:

« ARIS supports a core business function used byge leross section of the
university community; students, lecturers and manant. Such a system
offers high research potential for defining and lienpenting services in
demand by the university community.

« A system with multiple interfaces for all studest\dces including library,
E-learning and finance.

« The ARIS project was still under implementation dhis offered a good
opportunity for carrying out case study research.

The case studies were done in December 2004. Thescare presented
following the questionnaire format in three catégmir

i) Organizational description
i) Technology infrastructure
iii) Implementation process.

(See table 2.3.1).
Table 2.3.1 Case study descriptions

Name of | Mondlane (UEM) Dar es Salaam (UDSM) Makerere (MAK)

university

1.Description

Organisational | -Started in 1975 as the | Started in 1961. University | -Established in 1922.

features oldest  university  in | -Coordination by | -Bureaucratic system of
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Mozambique and the only
one until the1980s.

-Dispersed location and
unreliable network causes
delays in transactions and
additional ~ costs  for

university operations and

bureaucratic system of
committees.

-No financial sustainability.

committees.

-Technology cost recovery
fee of 2% per unit's
income, but costs were still

unsustainable.

activities.

Population Student 8,204, 800 | Student population of | Over 30,000 students,
academic  staff, 960 | 7,089, 872 academic staff | 4000 staff members.
technical and | and 1,286 Non academic

administrative staff

staff.

Location and

size

Capital city Maputo with
15 academic sites, in a 7

km radius

Western side of capital city
of Dar es Salaam, 13 km
from the centre.

-Occupies 1,625 acres.

Main Urban Campus in the
capital city, Kampala and
2 small campuses; rural
field stations. The total
campus area is 1,146

hectares.

2. Technology
infrastructure
-Connection
-Network

capacity

Connected via fibre optic
cable and radio link
-Internet link is 128k./ 1Mb
Via PanAmSat to MCI.
-935 PCs, 4 operating

systems and 18 software

-Extensive technology
infrastructure.

-Network runs a 8.2 km
fibre
network running at 10/100

Mbps, linking 28

optic  backbone

Bandwidth (In) was 2.5
Mbps expected to double
by Jan 2005.

The campus backbone
consists of 16 km of single

mode optical fibre cable

applications available. administration and | and WaveLAN.
academic buildings. 40 extensive local area
-Bandwidth capacity is still | networks (LANS).
inadequate and | Bandwidth capacity
expensive. remains inadequate and
expensive.
3.Implementati -Provision for technical | -Registrar in charge of

on Process

features

-Technical

skills

Computer  centre  with
10people, Two (2) Part
time engineers for network
support, no  system

specialist.

and managerial training.

-Registrar was a user, with
2 technical staff in charge
of the system operations

in registrar’s office.

content  supported by
Technology support unit of
25 people.

-Requirements  elicitation

was done successfully but
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-Methodology

-Performance

-No requirements analysis.
-Performance could not be
measured since system
not yet in use by students.
-Documentation was not

availed to researcher

-UCC in
hardware support.
UCC is also limited liability

company.

charge of

lacked adequate decision
making and reporting.

- Slow system adaptation
-No interface with students
and staff.

-60% sampled not aware it

existed
-Performance limited to

registrar’s office.

Case abstraction

Casel was an exploratory case using qualitativdadstto confirm a causal
relation between volatility and the overwhelmingmexity that inhibit
successful IS implementation projects. Secondig, ¢hse identifies challenges
and knowledge gaps in the three pillars for serggstem implementation;
technology infrastructure, implementation procesthva focus on the user
value and organisational coordination that contgbto the complexity of
current IS implementation projects in volatile sgf$. In response to these
challenges, key elements that should guide the dtaton of requirements to
support implementation of an inter-organisatioreib to emerge.

2.3.2 Conclusion —Case 1

The three universities exhibit similar implemerdatichallenges in varying
degrees. They confirm the pre-case assumptionst dbewcausal relationship
between an unpredictable environment and the imgaéation challenges of an
unreliable technology infrastructure, inadequatéisskor implementation and
support as well as unstable organisational cootidimaThe three institutions
are large in size and present multiple areas forptexity in the different user
profiles, the number of applications and varieddieare on the dispersed
campuses. The ICT capital budgets are on averagé @6nor funded,

bandwidth is inadequate but user population is yeégh. The findings also
highlight support priority areas which indicate mosleficiencies in

implementation. These elements are the focus ofartin case study. The
priority support areas identified from the casalgtare explained below:

Implementation Process management

The implementation process in the three univessiige characterized by the
following:
= Rigid methodologies, which can transfer risk
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= Low or no user involvement in un structured/no ieEments
management

= Poor documentation practices and log of developraetitities.
These are the underlying factors for the incompéetd underutilized projects
shown by the case study. Lack of a formal implemigom method and
especially the omission of requirements elicitaiehighlighted in the literature
as the reason behind low user system acceptaneasltnoted that although
Makerere University had an elaboralecitation and requirement process, there
were gaps in the reporting and an all inclusivi&ettialder consultation. UDSM
and Mondlane both lacked the stakeholder consuoiftati

Skills

Evidence from the case study presents an acutéagkoof IT/IS technical staff
to develop and support IT implementation in allethinstitutions. In addition,
user training has been omitted since ARIS impleatént remains largely the
preserve of IT/ Academic registrar’s unit.

Technology Infrastructure

The unreliable technology infrastructure was preesrn three ways. It was

evidenced by the

= Unstable campus networks. This was largely infleendy the power
outages and funding shortages. Cases where s#ityices were terminated
due to unpaid bills were also mentioned as resptn$or the instability in
the supporting infrastructure.

= Standalone applications and platforms compoundedattk of application
and hardware standards. The result is a variatibnsystems and
applications, which were incompatible. The listlutdes free and open
software applications, proprietary software andhiawise software for small
user groups. This indicates undesirable systemsbutts like high
maintenance and low scalability.

= The prohibitive cost of bandwidth was consideredaasansient but still
critical obstacle to system reliability, maintenar@nd scalability.

These issues are the focus of the second empsgeaith aimed specifically at

inter-organizational service system implementatioa context of comparative

volatility. CASE 2, investigates the formation ofiwersity consortia and

implementation of service systems in South Afrigariversities. The study

investigates how similar implementation challengesived from case 1 are

handled, with a view to draw practical lessons afleiments that inform the

definition of support requirements for volatile texts.
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2.4 CASE 2: The Inter-university IS implementation in
South Africa.

2.4.1 Introduction

This case study is an illustration of typical enmeggbusiness networks among
public organisations in developing economies tlwn add value to the
execution of common business activities. The Mitjatin the South African

context is comparative to enable parallel studyhwitseful lessons for
implementation in extreme volatility. This caseeastigates how the complexity
that emerges from the implementation challengesitifiled in the intra

implementation of CASE1, can be managed to cootelinatwork activities and
manage the implementation process in an inter-gggdanal context in

practice.

Objectives

The objectives of Case 2 were:

- Study formation, operations and challenges of imgletation networks
for different types of business service applicatiom a similar
(university) setting.

« Assess the solutions to similar implementation lehgkes as identified
in Casel.

The study involved three types of consortia, indhéversity; an administrative
information system, library system and bandwidtan®&width consortia, was
relevant to this study because it supported thigatiimn of business systems
collaborations among the 52 member universitiesadilition, it presented
useful elements for a governance model. The stualy @onducted on site in
March 2005.

2.4.2 Methodology

The research instruments were questionnaires dadviews and observations
conducted on site. The profile of the three unitgrsonsortia studied are
summarised in the table 2.4.2.

Table 2.4.2: CASE 2 Organisations Profile

Consortia Type Objective No. of participating

name organizations and contact.

1 Tertiary | Bandwidt | Sustaining institutional | 52 (All S. African Tertiary and

Education h collaboration through | research institutions.

Network consortiu | procurement of adequate | Duncan Greaves"

(TENET) m internetworking services at | dbg@tenet.ac.za  Executive
affordable cost. Officer: Capacity Development

programs.
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2. Gauteng | Library Successful  lobbying  for | 3 core member universities
and the | consortiu | funding and implementation
Environs m. of library systems. Witwatersrand in
Library (Shared Johannesburg- Di Man
Information applicati | ‘provision of access to | man.d@library.wits.ac.za
Consortium, on) information in all formats
(GAELIC) through the development of | -University of S.Africa (UNISA)
collections, providing access | in Pretoria- "A J Erasmus”
to  global  information | ERASMAJ@unisa.ac.za
resources.’.
-University of Pretoria- "Soekie
Swanepoel"
soekie.swanepoel@up.ac.za
3. University | Administr | Shared development and | 3 universities
Trust ative sale  of  administration | - University of Stellenbosch,
(UNITRUST) | software | software aimed at; Pretoria and Potchefstrom
develop | -Cost reduction and income | -Helmi Driejer — IT Director
ment generation mwd@maties.sun.ac.za
consortiu | -Provide Competitive | -Johann  Kistner-  Director
m advantage Information systems,
-shared best practice Information technology

TENET origins and governance model

TENET was selected for this study specifically hesga of it's governance
model that has lessons for organizational netwgrkiri public non-profit

organizations. The Tertiary Education Network (TEHNEvas registered by the
technical working group (TWG) formed by committeeT@chnikon Principals
(CTP) and South African Vice Chancellors Associat{8AUVCA), as a non-
profit private company to provide an organizatiohaime for collaboration,
research and higher education internetworking. s vincorporated on 22

August 2000. TENET is the agent for sustainingitagonal collaboration in

the procurement of adequate internetworking sesviae affordable cost. It
lobbies Telkom (S. African National operator) fandwidth, a critical support
medium for information system services consortiums.

Role of TENET

TENET is not an ISP. It does not negotiate withLKEM. It is an agent for

the consortium bound by two legal contracts:

= Agency agreement between TENET and its clientesgiIMENET the power
to place orders for bandwidth other behalf.

= Agreement between TENET and TELKOM obliges TELKOM grovide
internet bandwidth according to TENET requests.

TENET handles the billing and monitors the servipevider (TELKOM)
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performance. It is a point of escalation for netevoroblems in the consortium.

Governance Model

A guiding philosophy with regard to structuring thew organisational home
for collaborative internetworking was:

= Avoid placing employees of the institutions, angexsally institutional IT
Managers, in positions of responsibility that cooldwould conflict with
their primary responsibilities and interests withilmeir institutions. In
particular, it was felt that nothing should confligith the primary duty of
the IT Managers of the institutions to be demandinstomers of TENET.
Operational management of TENET is coordinated logpavered and
accountable managers; not left to collaborativecggees within committees
comprised of institutionalrepresentatives. TENET has a lean staff of 2
employees; the CEO and the executive officer inrgdaof capacity
development programmes. Office space and secresamgces are hired from
the customer, Cape Higher education. The sepavbte are important to avoid
conflict of interest. This is a key lesson behirte tsuccess of TENET
management.
= TENET is currently preparing amendments to its dle of Association
that will enable public research institutions tatjggpate as co-owners of
TENET.

Roles of members

The primary collective role of the 52 Member inditbns (half are universities
and the rest are research institutions and libspi® to sustain the will and
intention of the institutions to collaborate in the@curement of internetworking
services.

Lesson

TENET presents an interesting agency model of taogy network
coordination for public organisations. The modedgaents useful elements for
formulating and sustaining a successful workingatiehship between a
provider, agent and consumer network without condf interests.

Shared Business software implementation — UNITRUST

UNITRUST stands for University trust. The trust wésunded as the
collaboration effort to develop and operate a jainiversity administrative
system. This case was selected because it repgesemnty attributes of the
typical business entity of a system implementafiooject that the research
focused on. The implementation of the business m@idtrative system was a
result of collaboration agreements between the eusities of Stellenbosch
(SUN), university of Pretoria (UP) and Potchefstromiversity of Cape Higher
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Education Authority. Agreements between the thi@eners, led to the sharing
of the newly developed computerised business systeitihhe University of
Stellenbosch and the synchronisation of the busimeecesses of the three
institutions. The development of a ‘generic paraneadriven, modern business
system’ was initiated (Unitrust project report, 2P0 The co-operative
development fulfilled the business needs of thedhuniversities for student
administration, financial management and humanuregomanagement.

Collaboration goals

The purpose ofJnitrust was development, sale and distribution of the eshar
systems ofthe U-BASH system (Unitrust Business and admiristeasystem
for Higher education) with the following objectives

= Cost reduction and income generation

= Provide competitive advantage

= Shared best practice in the development of unigaoetion soft ware.

The project implementation could be regarded ab botomation of already
existing processes, and opportunities for new mseEgand functions.

Technology Infrastructure and technical skills

A dedicated new data network was created to tetesys, download files and
facilitate video conferencing. The joint projectdhshe relevant technical
expertise as shown by teble below:

Technical skills No. of expert staff from the 3 universities. .
Systems analysis and design 10

Systems programming, testing 15 (9 were from Stellenbosch)

Roll out 5

Total 30

Implementation stages

The project was conducted using the following s$age

1) Specification

Active end user participation at some levels ofdbeelopment process through
joint application design (JAD) sessions identifisgecific comprehensive
functionality and flexibility for each UniversityThe total functionality of all
systems was further significantly enhanced, by Bsomuzing the individual
system requirements of each of the three membegersiiies.

i) Design of the system, stages and tools
The system design was undertaken by the projectpioa university;
Stellenbosch.

All Unitrust systems were developed using the JaMestin ‘Information
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engineering’ methodology. Using this methodologysti@ategic long term plan
for administrative computer systems (LTPACS), cstirs§ of more than 50
high level functions was produced as basis foidémsign of systems with a high
level of integration. Modern case tools were usedugh out a top-down
development process, enabling the design of a fulggrated real time system,
which spans all the business areas of an educhtimséitution. System

documentation is an integral part of the Case tools

iii) Development

A management Information system (MIS) covering th&al spectrum of the
business areas in an integrated manner, enableage@ent information from a
single separate relational subject database (Datehouse). It was seamlessly
populated and updated at predetermined intervaten fithe productions
database, thus ensuring data integrity betweeddteemodels of the production
and MIS databases at all times.

iv) Testing and roll out

Test strategies involved different test groups aased mainly by IT support
staff at the parallel level and for synchronisihg service. Each university was
responsible for it's own roll out.

v) Evaluation

In terms of realising the core objective of shairaglementation, UNITRUST

implementation was considered a success by althieved the key objectives:

= Sharing best practices and cost reduction in bssinesystem
implementation.

= Benchmarking costs with other institutions showleat tUNITRUST costs
were very low (half to a third of the cost).

= Automation of business processes was done in tivediashort time.

= Achieved a shorter time lag between examinationsl gnaduation,
compared to other institutions.

In response to the research focus on the emergeng of public organisation

networks, the project director for IT services d¢onéd that differences that

would constrain IT collaborations in institutiond digher learning are

becoming smaller and this should spur the growtlbusiness collaborations.

This is further confirmation of the growing intepdndency among public

organisations.

Challenges

The UNITRUST project had major challenges, whichrinated into the end of
the business partnership. The challenges are susgdan three categories as
shown in the tables below:
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Network coordination

Challenge

Result

The project champion (SUN) had two major roles as lead
developer and system manager and consumer.

SUN internal service quality declined. End-
users were not receiving adequate support.

A loose management structure with few controls

Too much freedom resulted into uncontrolled
system modification.

Differences in organisational structures and work culture.
SUN had a small administrative staff, UP had twice as
many as the academic staff.

Synchronising the core system activities to
meet the big discrepancies in requirements
was difficult.

Communications and perceptions were not managed

Administrators in the partner universities

properly. attributed  system inefficiencies o the
champion.

Technology

Challenge Result

Different legacy architectures on the campuses were managed

by open architecture standards

The software was transferable across

different architectures

Process management

Problem

Result

Poor Project Management: UP and SUN differed a lot in
management procedures eg. Pretoria had a centralized
financial system whereas Stellenbosch had a decentralized

(self —service) management.

Different management structures and
definition of project roles were used in the
member institutions, without consensus the

best practice.

There was little end user involvement in functional
specification and performance surveys.

Institutional IT directors were perceived as

the users

Objective monitoring measurements like Number of open

change requests and error logs

Uncontrolled changes to the system.

Use of loose benchmarks with no direct user involvement to
monitor and evaluate service.

Service surveys always indicated additional
needs. Performance basis was not based
on user value.

Conclusion

The UNITRUST business case was evaluated as ateharisuccess but, it was
not sustainable. The consortia challenges presdmtéitis case study are useful
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for network coordination aspects and project amtgss management elements.
The following lessons were derived by the architect

Organisational coordination

» Operating / coordination body must be externah&universities

» Taking ownership of the system by consortium membsrcritical even
when the project is initiated (championed) outstde institution. The
perception that this was, a Stellenbosch projedd maintained by other
consortium members.

« Conflict management necessitates an exit conttaose. Effort was spent
on how to make the project a success and not enmugbmedies, if it did
not work.

Process management issues

« Competent project management is a prerequisite.appeintment of local
capable business managers was essential. The tpimjesed more on the
technical managers.

* The focus should not be on the technology. Consigesaerception of the
project based on massive growth but sharing besttipe was replaced by
technology.

e Process controls should be clear and enforceabditutional ability to
make and enforce rules and policies on internegeausend billing is a key
component of the business model.

Gauteng and the environs library information consotium (GAELIC)

This case presents another type of business sysiagortia that is proprietary
but jointly used and manage@aelic is a library consortium and the only IS
project under FOTIM. It has become a big unit because libraries netwanky
well and there are many areas of cooperation anliaboration.” (Gwenda
Thomas, Gaelic, 2004).

FOTIM Vision is “to create opportunities for the benefit of highdueation in
the region through collaborative projects and iaitves’ This means meeting
the plans for higher education through academitalbotation, administrative
cooperation, the sharing of resources and bestiggac

Formation of Gaelic

Gaelic was initiated funded by the Mellon Foundatidhe Mellon foundation
enabled the institutions to form consortia for @ssful lobbying of funding and
implementation of library systemdhe consortium decided to implement a
commercially available integrated library systerhS) and not to develop a
system. Roll out and testing was addressed in plaenimplementation plan
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for each of the libraries. The implementation eletaenoted in case 1 which are
pertinent to this case, were

= Bandwidth capacity

Unlike the universities in case 1, the consortiurambers had successfully
lobbied for adequate bandwidth to access servicesss member institutions.
This was enabled by TENET as the tertiary educasigent that lobbies for
cheaper bandwidth from the national ISP.

= Technical Skills
Network and infrastructure support skills withinetluniversity and / or the
library skills levels of the ICT staff, was the téiggd minimum.

Evaluation

The implementation of ILS in the Gaelic consortiuas considered a success.

The initial project was completed on time and ajbectations were met. The

most important benefit was that all member indtng had access to each

other’s library catalogue. The key benefit for memsof Gaelic was that the

consortium has leveraged lobbying power to:

= Negotiate annually for discounts on new purchas@bput incurring losses
due to the impact of the exchange rate.

= Share knowledge and best practices in library mamagt between various
institutions.

= Gaelic strategic planning shows that it had themidl to take a lead in the
library sector in the country and the southern @&sfrregion. Neighbouring
countries like Namibia were interested in becomimgmbers of the
consortium

Performance

Monitoring performance was done by the Gaelic gowvey board which, meets
3 times a year. This was the steering committeenduthe implementation
stage. The chairperson had to report to the MeHoandation (sponsor) on
progress. Performance indicators varied at thellphend distributed levels.
There are no formal benchmarks and Service Leveééments (SLA’s) used
by the consortium to monitor and evaluate the servBtatement of service
intent was used becauGaelic is not a legal entity.

Challenges

The challenges experienced by the Gaelic collalmoratvhich are relevant to
the research objective, are presented below:

45



Chapter 2: Current and emerging issues for inter-organisasibrservice systems

implementation in volatile environments

Challenge Result
Technical skills Lack of the required skills level for network infrastructure staff
Technology Technology resource disparities delayed implementation

Network coordination | No cooperation between the Library and the ICT unit with the

" Relationships previous software vendor. This delayed phasing out of the old

system.

Resource disparities -Mergers of institutions with a big discrepancy in resources, required
= Some institutions
lacked adequate IT
support skills and | disadvantaged institutions on board.

additional deployment of technical staff and training to bring

funding. , -Implementation in the disadvantaged institutions took very long due
= Geographical
distance to inadequate local network infrastructure and ICT skills levels
available at the institutions.
Lessons

Gaelic demonstrates a successful collaborationgusinproprietary system.

Some lessons for the implementation network include

¢ Maintaining good relationships with the ICT unitdaprevious software
vendor is important, as well as high level of dotleation between
participating institutions and parties.

e Conflict management is successful through policiggat maintain
institutional independence outside the core shaitriputes.

2.4.3 Case 2 Summary

Case 2 presents the study of an inter-universitglamentation setting to

investigate how issues arising from problems ofechswere handled in an
empirical situation. The study involved three fuocally varied cases of inter-

university service system implementation. From ttése, knowledge about
requirements for supporting the implementationitietent service applications

was gained in the framework of organizational isstlee enabling technology
and process management and technical skills. Thenaumy of lessons drawn

from CASE 2 shows some recurrent lessons from easé study and some new
elements that can provide useful guidelines forlemgntation requirements.

Recurrent themes from the service system implertientecase are: user

involvement in the design, competent project mamage and clearly defined

roles and obligations regulated by formal contraotsl agreements between
clients and service providers in the network.
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The objective of this case study was to investi¢ie challenges of volatility
derived from Casel can be handled in an inter-gzgtianal network. The case
framework focused on organizational coordinatioechhology and user
requirements management in the implementation psolog the networks. From
this case, the following useful elements were ahiv

= Organizational issues

Owing to the business success of all the threeacbasinter-organizational

collaborations for business system implementatias wonfirmed as a
strategic and resource optimization practice fdaipunstitutions. There are
tradeoffs in implementing shared resources espegdiatween institutional

autonomy and realization of business goals. Inigdrtant to adopt a design
that best serves network and parallel operationsmr@unication and

management of perceptions was also emphasized psrtant to the

sustainability of the business network.

= Enabling technology
Adequate bandwidth capacity is a critical prereitgiisvhich may require a
separate consortium arrangement like TENET, to rensatwork viability.
The integration of legacy architectures from parinstitutions is necessary
to leverage existing system resources but it ihalenge even, with a
reliable technology infrastructure. In this casemprchitecture was used to
deploy the services across institutions.

= Process and User performance management
The two implementation cases, underscore the irapogt of user
involvement from the project inception stage to timeplementation
performance evaluation. Requirements management imssupported
through out the implementation especially wheredlae big variations in
institutional operational requirements

2.5 Cross case analysis and conclusion

In this chapter we discussed two exploratory casgiess to derive current and
emerging issues, problems and implementation cigdle that inform the

requirements formulation process for inter-orgatnireal networks in volatile

setting. The case studies have highlighted pofeatieaas, which must be
supported to improve implementation practices irlatle contexts. The

empirical research takes the research closer ioidgfthese key requirements
and suitable tools, techniqgues and methodologiesetiuce complexity in

implementation projects for volatile environmemissummary analysis extracts
key issues for further investigation in the requiemts definition stage. The
case study insights for potential requirements aunpport elements of the
approach include the following observations:

47



Chapter 2: Current and emerging issues for inter-organisasibrservice systems

implementation in volatile environments

Network formation

Ownership and commitment by members. Taking owrgts consortium
members is critical, even when the project isaniil (championed) outside
the institution. For each member institution, cgtmn and analysis of the
collaboration should never be confined to IT supptaff.

Minimum imposition of standards on organizationapemtions to
accommodate all differences. Synchronizing the aystem activities to
meet the big discrepancies in capacity or requirgsnbas proved difficult
and led to failed consortia.

A cultural fit where political agenda is of lesspartance should give a
more successful network formula.

An agency or independent operating/coordinationybradst be external to
the universities. This should be lean to minimizerbead costs.

Strategy should not be technology driven. Addintueathrough unique
services by sharing implementation resources andugts should be the
goal.

Clear and enforceable contractual relationshipsulshmot be ignored.
Contracts will spell out pre-conditions of membdoshrights and
obligations; benefits and responsibilities.

Process management

Requirements management is pivotal to reliabilify tike implemented
service. Elicitation should include stakeholderdsmie the technical IT
support.

End users of the system and other stakeholdersbauavolved especially
at the requirements elicitation stage and perfooaavaluation.

Support for the process management must adopt dethnd tools that
incrementally provide a good understanding of umgpreciation at all
stages. The South African case study (Case2) shbesuse of visual
models, and prototypes to test the system.

Project management techniques must include a Isssimedel that combats
high maintenance. It is important to decide resewltocation; especially
for skills, hardware, applications. Decisions onowhkill meet what costs
and what skills will be required must be made &t skart of the project.
Contracts, agreements and service level agreemamatsnecessary for
performance evaluation.

Technology
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bandwidth to access and deliver service in the oktas well as sustaining
growth of business requirements must be defined.
= Transparency in an inter-organizational network unexy an open
architecture that supports, parallel and interaargational operations.
The definition and development of an implementati@proach to handle the
above specific design issues in a volatile intgraoizational context, were
investigated further from literature and modifiedithw abstractions from
empirical evidence in the next chapter. Furtheerditure study aims at
understanding how the organizational factors, éngliechnology and process
management factors above, can be supported in ter-drganizational
implementation, to reduce complexity. Questionguae further investigation
from the literature review in chapter 3 are fornbeth based on the three issue
categories. From this empirical investigation tbikofving questions are derived
for further investigation, to inform possible mentsns that can be used for
service system implementation by emerging netwirk®latile contexts.
= How can an inter-organisational network be crediein independent
organizations, with varied technical skills andhtealogical infrastructure?
» How can a user —centred implementation process f@grvice system, be
managed to elicit and monitor user requirementdl atages?
= How can we derive an inter-organizational techniglalginfrastructure, to
integrate varied systems resources and suppolitiblesservice delivery?
= How technical skills for the implementation and pog of technical
projects, be developed and sustained?
In the next chapter (3) an in depth literature stgation is conducted to
answer the above questions.
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Figure 2.5.2: Case study context in the researchrategy

Case 1: challenges &

IS literature Theory
practice in volatility

Case 2: university
consortia

Prescriptive ~ Framework  for
feeeeee »| inter-organisational Service
system implementation

\ 4

Case 3 Developing and

testing the Approach «—{ CASE 3 information

Y

_______ Analysis of feD

A 4

Prescriptive empirical support approach
for volatile contexts

50



Chapter 3: Principles of inter-organizational service systémplementation in volatile

environments.

Chapter 3: Principles of inter-organizational servce
systems implementation

3.1 Introduction

In chapter 3 relevant concepts drawn from the ditee and from the

exploratory case studies are discussed, to degve theories and inform the

emerging support issues to improved inter-orgaimgat service systems

implementation in volatile contexts. To answer djuestions raised at the end of
the previous chapter, theoretical notions on imgletation approaches relevant
to IS development, implementation approaches, sergystems and process
management are applied to the case study obsersatim investigate potential

mechanisms that help us to understand what coypdowe the efficiency and

reliability of service systems implementation fdretemerging networks in

volatile contexts. This abstraction from the aniglys the case observations,
using theoretical notions was aimed at deriving thescriptive conceptual

model. See figure 3.1.

Figure 3.1 Abstraction of context issues to deriveequirements for inter-
organisational service system implementation
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Investigation of the theory relevant to the impletagion approaches in the
problem domain is aimed to derive potential mecérani that can inform the
formulation of requirements for the approach. Udimg questions based on the
framework for the exploratory case study at the afdchapter 2, four
components to guide the theoretical investigatienenderived.

0] The network formation and coordination. The nfiation of inter-
organisational networks for business collaboratisres necessary starting point.
In this regard we study the motivating factors, mrp environment, activities
and actors that can lead to the formation of arfassi IS service implementation
network.

(i) Next, system related development/implementatiweories are analyzed
in comparison to the case study observations tweleglevant support theories
for systems implementation that can resolve defiies observed in the cases
study and indicators for requirements of the vidationtexts. Such theories
should focus on management of the user requiremnehtsh was observed as a
critical gap. The theories include systems engingesind information system
development

(i)  Another question derived from the case stuadhd posed at the end of
chapter two asked hoan inter-organizational technological infrastruetuto
integrate varied systems resources and suppolibblesservice delivery can be
derived. It is therefore important to analyse theorabout service-oriented
architectures to derive issues relevant to the lamgakbechnology, design and
implementation of services to understand how tralehges in the case study
organisations could have been supported furthenptement reliable services.
This investigation is aimed at providing indicatdg requirements of the
volatile network to implement service systems.

(iv) Lastly, the question about inadequate techrsk#éls should be handled
to understand options for the development and isiadtdity of technical skills
for the implementation and support of technicajguts. This was observed as a
recurrent deficiency in the case studies.

The relevant theory and objectives of this invegtan is summarized in table
3.1.
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Table 3.1Relevant theory and objective of investigation

Theory Objective-
Derive theoretical concepts and develop new theories

to formulate requirements for:
1.0rganisational- -Creation of the networks from independent
-Network organizations organizations, with varied technical skills and
technological infrastructure
-Coordination of network activities
2. System development approaches  -Appropriate systems engineering and IS development
-Systems engineering approaches.
-IS development
3. Service systems -Service design and implementation
-Service oriented architectures -Enabling technology.
4. Technical skills development and  Theories and best practice for developing technical skills

sustainability to implement and support projects.

3.2 Organizational forms

At the end of chapter 2, four pertinent questioasguide the theoretical
investigation were suggested. The first one prdima an inter-organizational
network of organizations with varied resource deficies and technology can
be formed. This requires a literature review ofwwek organizations. The
network forms the foundation of the collaboratiofioe before the actual
implementation begins. Accordingly, the theoretiaahalysis of network
organizations formation, coordination and sustdlitglis conducted.

The Network Organization (Inter-organizational fram ework)

In this section the basic organizational forms,kagrhierarchy and network are
investigated, to find useful elements for idennfyi requirements for the
approach to support the formation of the inter-oizg@tional network.

Analysis of the three forms shows why the netwarkhie preferred option for

the research context.

= In market transactions, the benefits to be exchduage clearly specified, no
trust is required, and agreements are backed bgawer of legal sanction.
Communication means are prices. The degree of bilayi is high,
commitment is low, climate is precision and /or@cdi®n and the actors are
independent.
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= In hierarchies, communication occurs in the form af employment
contract. Means of communication are routines. dégree of flexibility is
low, commitment is medium to high, the climateastal, bureaucratic and
actors are dependant.
= Network forms of exchange entail indefinite, sedigdriransactions within
the context of a general pattern of interactionncBans are typically
normative rather than legal. The means of commtinitaare relational.
The degree of flexibility medium, commitment is med to high, climate
is open-ended, mutual benefits and the actorséeedependent.
Networks have no high or low coordination and puiiun costs, and are
somewhere in the middle of hierarchies and mark&srdination in a situation
of interdependence can be achieved by standamlizdiy plan and by mutual
adjustment (Thompson, 1967). Thompson argues lieae tare very real costs
involved in coordination. Networks can be descrilbydthe characteristics of
members. If a network is for instance limited tee thore business of its
members, then the scope is narrow. A network misd have defined
membership limits. One such limit is the goal o# thetwork, with network
membership being established by each individuah'&ircontribution to the
attainment of this goal (Jones et al, 1998).

A distinction of two networks relevant to this reseh is presented by
Nooteboom and Gilsing (2004); networks of explanatand for exploitation.
Exploitation aims at improvements with respect $tablished practice, while
exploration entails development of new practices

Table 3.2 Networks for exploration and exploitation (Nooteboom and
Gilsing, 2004)

Network features Exploration Exploitation
Network structure:

Density High Low

Stability Limited High
centrality Low Often high
Strength of ties:

Scope Wide Narrow
Duration Limited Often long
Frequency of interaction High Low

Control High High
Trust/openness High Generally low
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In conclusion, the suitability of the network orgaation for the inter-
organizational collaboration as observed from tlmsortia case study in
volatile contexts is supported by theory as thet bmstion for business
collaboration. Powell (1990) states that, netwaoaksl network organisations
have emerged as an organisational form to overctme problems with
hierarchies and to create greater structural éffaoess and responsiveness with
business partners. The following factors about ngts; which are useful for
the formulation of requirements for a volatile eotttwere extracted.

The non commercial context- As observed from the empirical study,
inter-organisational networks can be non-commerigia the non profit
public organizations in this research, but theyraogivated by learning and
gaining strategic relevance (Sydow and Windele881%ierda,1991; Van
de Kar, 2005).

Embedded relational ties- The effects of embedded relationships and
social ties are well known for influencing choicepartners (Granovetter,
1985; Uzzi, 1996). It is concluded that the waydduce uncertainty when
creating a business network, is to collaborate witanizationsvhere there
are existing good relationships. This observatigaira follows the case
study findings where the consortia was formed basegrior relational ties
in culture and business domain.

Networks interdependencies - In a network, organizations are
interdependent not dependent. Network formatiodyiigen by internal and
external factors. Maitland et al, 2003a; referetacklite and Hesterly, 2001
and Gulati, Nohria et al, 2000) argue that thisretated to trends in
organizational forms and economic change. In padic high
environmental uncertainty, changes in transactiamosphere like
technological progress, lack of capital and knog&dwhich may lead
firms to seek partners (Wigand et al 1997). Theemcek lead to
interdependencies, a key driver of network forma(@ulati and Garguilo,
1999). This is a parallel with emerging networkshia case study which are
initiated due to interdependencies from technolagy technical skills.
Specific roles and actors -A variety of business models, role divisions,
revenue models and different benefits of being pathe network for each
actor have been expounded in the literature Maltlah al (2003). The
formal specification of roles is an essential eletibat was non existent in
the Unitrust consortia and led to the eventual lbrga

Flexibility -The network organization offers the flexibility ofteraction at
the parallel and distributed level. This is impattéor institutional entities
to continue with their autonomy and shared busiogg®rtunity in parallel.
Retaining institutional autonomy while participainin the network
collaboration was pointed out as a concern forGhelic case study. This
indicates a need for requirements that balancellgla@nd distributed
benefits and contribution.

55



Chapter 3: Principles of inter-organizational service systémplementation in volatile

environments.

= Membership limitation related to goals- This theory enforces what was
observed in the case study that network membegiopld be limited by
similarity of goals. Using this approach, a sennetwvork will be limited to
those firms actively involved in the implementatioof the inter-
organizational business information system and texagnprovision of
services.

= Exploration and exploitation phases -The two phases prescribed for
networks are very applicable to an implementatioojgat, but they were
not observed in the case study. There was no digigriod of learning and
feedback and as a result the correct formal comemtnto distinguish the
phases or incentives to nurture trust. This distinds useful categorization
for defining boundary requirements and featuresetfivorks in volatile
contexts. Secondly, the distinction also providedasis for the initial
definition of relevant support for the managemehthe implementation
challenges confirmed in chapter 2. Exploratiordesal for iterative learning
and feedback in a relatively new experience of rintganizational
implementation. Based on the features of exploitapresented under trust
and openness, it is imperative to support incestieg growing levels of
trust and openness. This is a prerequisite foragesd growth of business
collaborations.

Inter-organizational characteristics

The inter-organisational characteristics in the sootia case study were
analysed based on three relevant theories for tmenation of inter-
organizational business forms.

The competitive advantage approach

It was observed from the consortia case study dbatpetitive advantage and
strategic relevance were the motivation for netwforknation. This is supported
by competitive advantage theories, which noted, tt@tpetitive implications,
both commercial and political, that are associatgti the implementation of
inter-organizational information systems have stated a renewed interest in
inter-organizational networks. The competitive adage approach has been
investigated and practiced by IS practitioners arahagers and articulated by
many authors (Porter, 1985; Parsons, 1983; McFatksv). All theorists agree
that while the competitive advantage is intangibntinues to motivate inter-
organizational business collaborations.

Development theory

Related to the competitive advantage theory isdieelopment theory which
investigates the validity of competitive advantagethe basis for forming inter-
organizational networks. IS researchers in theyeairieties were asking the
same question about the lack of a validated thigatframework or structure
for applying competitive advantage tools. As Bernjaet al (1990) noted, the
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reality of developing and maintaining electronitkiiges between companies is
‘not as easy or as profitable as the inter-orgaioisal information systems (IIS)
advocates, would lead us to believe.” A parallebnfr the case study
observations would agree with this view because bbeefits from the IS
consortia to the member institutions were intarggtilt apparent.

The sociological approach

Literature in the field of sociology of organizai® cooperation has for a long

time informed investigations in organizational theo Warren, (1967)

characterizes inter-organizational networks asren fof an inclusive decision

making structure with four types of structures:

0] The unitary contextMember organizations are deliberately organized
for the achievement of inclusive goals. Decisioaking takes place at
the top of the integrated structure

(ii) Federative context: Organizations have thedividual goals, but there
is a formal organization for the accomplishmentimdflusive goals.
Decision making is by a specific part of the inohesstructure but
subject to ratification by the units.

(i) Coalition context:organizations cooperate more or less closely tratt
desired objective. Each organization has its owalggbut collaborates
informally. There is no formal organization for lasive decision
making. The coalition has no authority.

(iv) Social-choice context: Organizations retainaaitonomous behaviour,
but they relate and come together on particulareisshat concern all of
them. They do not necessarily share inclusive goals

From the above contexts, we observe that case @ualythe South African

university consortia presented a variation of theislon structures for the

implementation of inter-organizational businesswoeks. The case study of
three different types of consortia was charactdribg the federative and
coalition contexts. However, the loose collaboratiarrangement without
formal structures in the coalition context was mostainable for the network
goals, as seen from the break up of thatrust network. The context types
above, presented the research with different tygfedecision structures and
strategies which can be investigated for suitgbila accomplish particular
network business goals. Drawing lessons from thpirgral parallels, we can
conclude that network organisations need to adogbreal coordination

structure.

In conclusion, requirement formulation for netwaneation and sustainability
in volatile contexts should reinforce these posityalities and cater for critical
elements that are considered as essential frorthdwey but, missing from the
empirical study. These include the distinction efwork phases, formalisation
of roles, appropriate governance models and steicis well as a flexibility
that balances parallel and distributed goals ahsega
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The network and inter-organisational theories haugforced the growing trend
of inter-organizational networks observed in thensmotia case study. The
competitive advantagéor IT collaborations may still be intangible but,is
motivated by strategic relevance as evidenced Byetimerging networks in
developing economies. Practitioners provided emalirevidence in case 2,
which confirmed the growing IT interdependence oblfz organizations. The
study presented empirical evidence of universitynsootia that reduced
institutional development/support and maintenanegtscthrough joint system
development of administrative business systems.edasn this analytical
abstraction, it is concluded that while a presatilbalidated framework maybe
inadequate for all contexts, business networks adtue and public
organisational networks in volatile contexts hasken the correct option for
learning and regaining competitive advantage. Thigkher reinforces the
research objective for developing and validatingsugpport framework for
implementing inter-organizational business in tiesv context.

Process management theories

Analysing Process Management theories is relevarthé understanding of
network coordination challenges and issues obseinged the consortia case
study. In the Unitrust case, perceptions were nenaamaged and there were no
formal agreements or contracts to initiate the fess collaboration. Loose
benchmarks were used to evaluate performance ard d&l not participate in
the evaluation. All these factors contributed te Hreak up of the network and
should be analyse using the relevant theory tdheta specify requirements.
Project management is one of the most basic formmanagement used to
control projects. In project management it is assdinthat problems and
solutions are reasonably stable within certain tBimand the management
techniques like clear goals and targets, time adbeeé clear framework and
prefixed end product can be used. Project managetaeimiques for a stable
environment would therefore not be appropriate éamage the implementation a
complex dynamic project of a relatively new serdigea multi actor network.
De Bruijn (2002) et al argues that this only woirks static world and that this
approach is impossible for dynamic activities; fthavill be dynamic activities
particularly when decisions have to be taken ireavork. The various parties
hold different views about how a problem and a tmtushould be defined. As
a result, the decision making will always be capts and unstructured.”

Process management techniques are important tadioate and guide the
implementation process. The design requirementecaded by the literature
include openness, integrity, protection of coreeriests and core values of
parties, incentives for sustaining collaborationd g@rocess type arrangements
to facilitate sufficient content. The empirical eastudies in chapter 2 illustrated
the need to manage perceptions, relationships apartgers and providers and
formal means of commitment like agreements, mestargd negotiations. The
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process architect has to design the process thaltsgrom negotiations and
with the involved stakeholders. The core elemefitprocess design for the
proposed network are i) openness ii) protectiomsfitutional core values iii)
sustainability iv) substance.

3.3 System development approaches (IS methodologies

At the end of chapter two, another question wasedhabout how a user—centred
implementation can be achieved because this was\@zbas critical gap in the
implementation approaches used in the empiricalystihe investigation of
systems development approaches is critical to ltis&raction of comparisons of
approaches used in the empirical case studies whdt options from the
literature could have derived better results. Bgarstanding the gaps in the
implementation process in the case study envirohnzem analysing the
available options presented from the literature,o&a get indications of the
relevant requirements for a new methodology to owprimplementation of
service systems in volatile networks. For this @esion we use Systems’
thinking to define the perspective of various systéevelopment approaches of
which implementation is a core sub set. In thigtisa¢ concepts of systems
engineering and information systems developmenticlwlare essential for
systems implementation in the network organisagi@ndiscussed.

System Engineering

Sol (1982) defines a system as a whole of objewswould like to recognise in
a certain problem area under study, during a cepariod of time. Another
definition of system is a group of components thatk together for a specific
purpose (Sage and Armstrong, 2000). This reseacimtéended to develop
guidelines for combining organisations with variedsource deficiencies,
technology infrastructure and system componen&sfastively deliver services
to users in an inter-organisational setting. Engiimg can be defined as
designing solutions for actual and practical protde All the definitions of

system engineering consist of a formulation, anglgad interpretation effort.
Therefore systems engineering can be seen as agemaaat technology that
includes knowledge perspectives, knowledge pringipand knowledge

practices (Sage Armstrong, 2000; Checkland, 199xlId¢, 1995; Jackson,
1991). Knowledge perspective represents the preseality and future

knowledge principals represent the problem sohapgroach; and knowledge
practices represent the standard operating polibi@sed on accumulated
wisdom and experiences.

As a starting point, Sage and Armstrong (2000) garesen critical issues that
must beconsidered in order to manage the implementatidargé systems like
the implementation projects of inter-organisationetworks, proposed by this
research. From the list in the table below, we wt& how the two cases
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performed in the consideration of the 10 criticalnps and extract the relevant
but missed components to enable identificationagfsgfor which requirements
should be formulated.

Table 3.3 Points to consider for large scale impleemtation projects (Sage
and Armstrong, 2000)

Issue Casel Case 2
1.Many  Considerations  and | Intra- multi —actor values and | Distributed and parallel values
interrelations. relations and relations.
Relations not formalised
2. Many different and controversial | Not considered Considered but not managed
value judgements
3. Knowledge from several | Inadequate  experience & | Knowledge was technology
disciplines knowledge focused
4. Knowledge at the levels of | Knowledge on principals No project management
principals, practice and | Inadequate practical | experience,
perspectives implementation skills Perspectives not managed
IS development expertise not
level
5. Considerations  involving | Low experience Joint Application Development
product definition, development (JAD)

and deployment

6.Consideration that cut across the | Poor planning. Little knowledge | Knowledge about cycles not
three  different  life  cycles | about acquisition and disposal. | integrated in project.

associated with systems planning User M&E based on loose bench
and marketing, RDT&E and | No bench marks, no User | marks
system acquisition or production contracts SLA’s

7. Risks and uncertainties | Skills and technology but not | Risks were perceived as finance,

involving future events that are | evaluated. project complexity, and skills.
difficult to predict No risk analysis done
8.Fragmented decision making | Not relevant Inter-organisational
structures

9. Human and organisational | No user requirements | It directors perceived as end

needs perspectives and value | elicitation. users.

perspectives as well as technology | Project is technology focused Project focused on technology.

perspectives Project  goal  technology | Clear goals but different practice
oriented

10.Resolution of issues atthe level | No  change  management | No formal ways for conflict
of institutions and values as well | procedures management
as the level of symptoms Perceptions were not managed
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From the table above it is concluded that implemigon requirements should
be formulated to manage network partner relatigrsstand activities in the
project. This includes issues 1, 2 and 7. Secothdise is a need for knowledge
and experience 3, 4, 5, and 6. The third aspedotwsider for requirement
formulation is the balance between human and osgéiohal needs visa avis
technology, issues 9 and 10.

Information system development

The question raised at the end of chapter two albawt a user—centred
implementation can be achieved, is focused on dpwatnt approaches. The
abstraction for development approaches is focusedhe lack of/ low user
involvement in the implementation process, obserwedthe case study
environment. This critical implementation gap isalgsed based on the
available options presented from the literature.e Téherived descriptive
conceptual model is aimed at providing indicatiohghe relevant requirements
for a new methodology to improve implementation s#rvice systems in
volatile networks.

Information systems development was discussedIyriefchapter 1 with an
overview of methods, approaches and the methodedodji was proposed that
implementation should be studied in conjunctionhwiteceding stages of the
system development cycle, which define the requergs and design of the
system that is finally transformed into an opemtireality. Using this
perspective, the activities recommended for thelempntation approach must
be determined from this development process vi@emhined with elements of
the network preparation. The question about imphaai®on that uses
development approaches which can support usereceapproaches indicates
that the theory review should focus on the twoddsielopment attributes that
include iteration and structure, to address the ghbgerved in the volatile
context.

The waterfall model

The waterfall life cycle was briefly described ihapter one as a series of
incremental steps where output of the previousestagms input for the next.
The deliverables cascade downwards like a watexiti a completed software
at the bottom. The waterfall model originates ire theventies and it is
fundamental to decomposing implementation projéuis manageable stages
(Cadle and Yeates, 2001). It was observed espedialcasel, that a rigid
waterfall version was applied in the implementatmoject of ARIS, and in
other cases there was no structure at all. Thealgrded stepwise refinement of
a complex problem into smaller problems is a desrattribute to reducing
complexity. However, it has been criticized as beBuitable for designed
artefacts like computer chips but, less appropriatehuman activity systems
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where the human and organizational factors areclasg to define (Vidgen et al,
2002). Since this research quest includes formmgata user-centred
implementation process, it is essential to modifig tstepwise approach with
development theories that support user participafearning and feedback in
all implementation activities (Booch, 1999).

The User centred approach

The lack of a user—centered approach in IS impléatien has already been
noted as responsible for unreliable services lepdio underutilized or
unutilized systems in the exploratory case studpiaRility is a core attribute of
service quality and it stems from a constant momtp and revision of an
evolving system to deliver user value. It is theref critical to correct
functioning of services and a successful implemertaParasuraman el,
1985, 1988, 1991; Liljander et al, 2002). As Tetg005) noted, a key enabler
for successful services in the future is the mowenfa technology—centric
world, where technology develops almost indepergend a user centric
world, where the development and use of technotogginate from user needs.
Literature on creativity and improvisation indicatahat user- centered
implementation can be supported by a variety oéiotontextual elements and
techniques. One such element that is relevantisorésearch is participative
approaches to implementation using techniques vitvgplgroup working and
end-user involvement (Cooper, 2000). These teclesiggeek to bridge the
contextual gap between design and use. Cautioalémde participation must be
observed because Participative approaches have drémized as being to
laborious and leading to delays due to extensivecamstant consultation with
user groups. This observation necessitates an tigagen of evolutionary
approaches.

Evolutionary approaches

From the empirical abstractions based on the ttieat@nalysis above, we note
that, for the investigation of suitable IS develgmntheories for the research
problem, no single methodology can suffice. In aittns where the

requirements are not well formed or understood d®rs; where it is difficult to

specify requirements, or where it is difficult tetdrmine how a proposed
solution will perform in practice, like the probledomain, an evolutionary

approach is useful (Vidgen et al, 2002; MacManud Wood-Harper, 2003).

“An evolutionary design approach consists of exjagdncrements of an

operational product with the direction of evolutideing determined by

operational experience...the disadvantage of thmaach is to distinguish it

from the old code- and —fix model, whose spagloeitie and lack of planning
were the initial motivation for the waterfall motie{Boehm, 1988). The

addition of iteration to the stepwise structuregh@ waterfall can use the spiral
model.
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The waterfall and the spiral model (Cadle and Y®ag901), are two basic
development models for information systems whiclm ¢gaovide potential

requirements for structure and iteration for ussdf back and learning. The
iteration in the evolutionary approach can be aglbph combination with a
stepwise implementation of the waterfall model. Toenbination is aimed at
giving a structured and incremental approach toitm@ementation process.
The question of adopting a user- centred implentiemtgrocess also indicates
a learning and feedback process to understand rermiporate evolving user
needs (Booch, 1999). User learning and feedbaakiresjlearning aids in the
form of models to be included in the implementatipmcess. In addition
effective use of service systems are highly depende& the user system
interface. Methods like prototyping, that enableruappreciation and support
incorporation of accurate evolving needs, presesd#ful elements for the
research objective.

Prototyping methods

Prototyping is appropriate for data oriented apians, applications with
emphasis on user interface and which are highlgractive (Wood-Harper
2003). Methods include the Rapid application dewalent (RAD), joint
application development (JAD) and dynamic systeragebpment method
(DSDM). Cadle and Yeates (2001) observe that pyptoyy approaches are
becoming increasingly popular. This is driven bymoaercial pressure to
achieve competitive advantage by developing systasts.The methods take
into account management issues and design issuatedreto the user.
Management issues are conditions on the environmtait empowerment and
fit for business purpose. Desirable elements fgolémenting a user centred
system are:

= Testing is seen as being an integral part of gratitve cycle

= Products are delivered frequently rather thanerfect end product

= [terative and incremental development is an intgumet of the approach

= Users must be actively involved

These attributes make prototyping an appropriat@édor implementing a
service-oriented system in a multi user environment

Rational unified process (RUP) - RURs another approach that underscores
the relevance of iterative and incremental develmnand user involvement,
elements which are useful for this research. Thecgss builds on six
commercial best practices:

= develop software iteratively,

= manage requirements,

= use component based architectures,

= visually model software,

= verify software quality,

= control changes to software
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to deliver a software development process focusedrnsuring the production
of quality systems in a repeatable and predictadle (Booch,1999).

The high maintenance due to lack of resilience afremt monolithic
architectures in the research domain, is anothartriboting factor to
complexity in the implementation process. In additthis is an environment
with resource scarcity that needs to leverage iagishvestments in technology
by opening them up to user, clients and third par{Arsanjani, 2005). Low
maintenance strategies for easy adaptation of regste® changing user
requirements, is another critical requirement. His regard component based
development (CBD) presents some useful elementscaiesider for the
requirements of approach.

From the analysis of empirical observations basethe development theories
investigation, we concluded that this relativelywnanplementation strategy
needs development requirements that are aimedregctaiser requirements
elicitation and management, with user involvemenalhastages. In situations
like the new networks in volatile contexts, whetesiness requirements are not
well understood, and where business processes rateuctured, a different
approach that supports user learning, iteration imedemental but orderly
development will be needed (MacManus and Wood-Hag03).

Conclusion
An overview of the useful elements for the develeptraspects of the approach
is extracted from the development theories in dlisdetbelow:

Development elements objective
Theory
Waterfall model Orderly and stepwise refinement of | Determine appropriate  stages of
complex problem into smaller problems | development for reducing complexity.
Evolutionary Suitable in situations where the | Iterative development involving user
approach requirements are not well formed or | feed back.
understood, difficult to specify, or where
it is difficult to determine performance of
proposed solution in practice.
Prototyping = Testing is seen as being an | -Enable user appreciation and feedback
integral part of the iterative cycle for incorporation of accurate evolving
needs.
=  Products are delivered frequently | -Suitable for data oriented applications,
rather than as a perfect end | applications with emphasis on user
product interface.
= [terative and incremental
development is an integral part of
the approach
= Users must be actively involved.
Rational unified | six commercial best practices: -Software development process focused

64




Chapter 3: Principles of inter-organizational service systémplementation in volatile

environments.

process (RUP) = Develop software iteratively on ensuring the production of quality
= Manage requirements systems in a repeatable and predictable
= Use component based | way (Booch, 1999).
architectures

Visually model software
Verify software quality
Control changes to software

Component -Selection, reconfiguration, adaptation, | -Reduce development and Maintenance
based assembling and  deployment of, | costs

development replaceable, interoperable  system | -Increase productivity

(CBD) elements enables: -Increased scalability

-Parallel and distributed development
-Legacy integration
-Technology independence..

3.4 Services and service systems

In this section service systems are analyzed t@msitahd their characteristics,
implementation requirements, and limitations faiefrorganizational business
networks in volatile contexts. In the consortiaecatudy, service delivery was
synchronised using the remotely strategy (Arsanj2005). This flexibility
enabled access to member catalogGemlic and for theUnitrust case, it
provided for both distributed development and ubenew software. It was
observed that this strategy was convenient fop#ré&cipating organisations but
it was a bandwidth intensive option. To provide wyto bandwidth the network
organisations were all members of the bandwidthcymement consortia;
TENET.

Service systems framework

The service framework presented in chapterl sedti®i is explained in detalil
to derive emerging issues for the service impleatént in the volatile context.
The service system represents an amalgamatiomtéiependent aspects:

= Service concept (business model) itself, whichhis proposed strategy
within which a service would create value for itstomers.

= An appropriate organizational architecture shdaddn place to support the
distributed service production from an inter-orgational perspective. The
organizational architecture provides coordinati@tween resources, such
as peoplend other resources.

= Technical architecture structures the softwareg\ware and net ware that
enable service delivery.

= QOperational processes are the activities and théerdependencies that
directly contribute to the design and implementatmf a service. The
operational process design includes the user aderbf the service. User
acceptance of the service is mainly dependant am &od with which
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quality the service is delivered to the user thioube user interface.
Operational processes are supported by the ordammah and technical
architecture and deliver the service accordindnéoservice concept that has
been chosen (Van de Kar et al 2005).

It is important to understand the four aspectshefdervice framework and the
dynamics between them, in order to devise requinésrier the volatile network
with the same parallels. The four aspects haverdefendent roles in the
service development and implementation and thezdfave varied dominance
in affecting service delivery. This determines thede offs between the four
aspects that network organizations will have tosaer and manage in order to
successfully implement service in line with the mgglue. The technical and
inter-organizational architecture will both detenmithe service concept that can
or cannot be realized in respect of the implemegntinganizations and the
limitations of the technical architecture that i&iéable for the service delivery.
The organizational and technical architecture dateinthe actual service
delivery using the operational processes. FigudesBows the distinguished
aspects of a service system and their interdepeiaten

Service oriented architecture (SOA)

A desirable attribute of the service oriented asdture, is the utilization of an
organization’s existing assets and applicationseasices to integrate business
processes and supporting business needs. Theesepécates using a three tier
architecture:
= Presentation layer or client tier (‘netware’): aliés mainly used for display
with some limited logic for checking the consistgif data entered.
= Application layer or middle tier (software) typibalincludes application
logic and the business rules.
= Data layer or persistency tier: included the databaand processes large
volumes of data.
The suitability of service —oriented systems torowene the high maintenance
associated with existing monolithic implementatidres been justified by the
SOA flexibility of using building blocks from theab “An a la carte collection
of business utilities in the e-service format céawiate the need for monolithic
enterprise systems and the subsequent extensivarnaht infrastructure
development they require. The modularity of sernat@ SOA, complimentary
use of existing assets of an organization, po#tyibiif outsourcing service
components from the web are key benefits for th@lementation in volatility.
The low bandwidth capacity as observed from the sasdy institutions means
that the adoption of SOA maybe an ideal candidate ib has barriers to
realisation in terms of low bandwidth latencies dod technical skill base.
This is a key requirement consideration for serdegelopment and delivery
for networks in volatile contexts.
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Figure 3.4: Aspects of a service system. (Verbraeekd Van de Kar, 2005)
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The technical architecture of a service systemoisposed of the software,
hardware and net ware that enable a service toebeerkd. The need for
flexibility in creating the value network puts ageudemand on the technical
systems. Applications and processes for serviceigioming should be created
using a pool of existing and new components and-seebices. Openness of
standards used for this, is key to the abilityitd larious services. However
before the design process begins, complexity masetuced and specifications
made explicit. Technical resource interdependermiesdefined by the service
requirements because existing technology doesnsstex customers’ demands,
for a useful and easy to use service.

3.5 Technical skills for implementation and supportof IT
projects

Another pertinent question at the end of chaptéra2 emerged from the case
study findings was how to optimise the critical hmical skills resource
shortage, for the implementation and support of H&lVelopment projects. A
precedent for the development that is useful fganizations with resource
scarcity was drawn from thidnitrust case study from South Africa. The study
showed that development of expert skill pool arebuece centre started with
the project champions who were better equipped ath bechnical human
resource and IT equipment. This resource nuclex@porated technical people
from other institutions and shared best practiqgegise.
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Resource centres

Resource centres should evolve to incorporateditmfing:

= Online and Offline help facility

= Research resources like publications and informagmurce sheets to guide
users to relevant publications on a series of agletopics

= Training for systems analysts, developers and desy network
administration, database management and otherlifisstand end support
skills.

= |CT technical computer based training packages wittrkbooks and
manuals that are self paced and easy to use.

= Tools and shareware that enable people to perfoarious tasks
online.(ICT resource, 2005)

In addition to resource facilities and equipmenéehnical expert skill pool to

support IS development should include multi skiltelrelopers, programmers,

network experts, content providers, designerscpaind IT support. A cross

cutting research component must be incorporatedufstainability. Nurturing of

an institutional software incubator is a usefuhedat for research and education

institutions to build in house capacity and partwath industry for the

development of innovative software solutions (Maker IDRC software

incubator project, 2005).

Development of local capacities

An important factor for developing economies whormally import their

technology is to develop local capacities for lodaimprovisations. Free and
open source soft ware (FOSS), has been proposedheasoption for

organizations with resource scarcity to foster l@egacity building. There is a
growing wave of enthusiasm based on successefién déveloping countries.
There is an opportunity to capitalize on this estAsm, but first, serious
hurdles must be overcome to translate the hypewuding FOSS into tangible
benefits. Above all they need to support commusité software developers
who have the means and interest to develop andtamaitocally relevant

applications (Bridges.or@005).

Hybrid skills for improvisation

Technology and design factors may allow for loogbiovisation, but the ability
of implementers in developing economies to enach smnprovisations depends
partly on local capacities. A wide range of suatelacapacities is required, but
there is a central requirement foybrids (Earl 1989). Hybrids understand both
organisational context and work processes of tlsertor and the role of
information systems. As such, they can bridge th&exts and assumptions of
both technical designer and business-oriented U$ery can therefore play a
key role in the improvisation of both design antuatity, and help to improve
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success rates. (See figure 3.6). To date, schemedevelop hybrids in
developing countries and, hence, DC hybrids thermasehave been virtually
non-existent, thus hampering improvisation (Muntigle€2001).

Figure 3. 6: The Competencies of Hybrids

Information

\ Organisation

Inf > S I /I
IT nformation | ectora
—> . Context
»| Systems Competencies <
Work

Conclusion

In conclusion the theory reviewed in this chaptas provided answers to the
questions raised at the end of chapter 2. We haatyzed the case study
observations for the exploratory case studies tivautheoretical investigation
on how the deficiencies observed could be resolVad analytical abstraction
provided the descriptive conceptual model that givelications on what the
requirements formulation issues should be. We tigeted IS development
theories and approaches to understand how a ustared implementation can
be realized to support that critical gap in rekaishplementation processes and
systems in volatile contexts. Network formation acmbrdination was also
investigated to derive requirement issues for,amver the question of how an
inter-organizational network can be created fromependent organizations,
with varied technical skills and technological agtructure. The analysis of
case study observations regarding service develapared delivery theories
was important to derive new theories that can leel e develop requirements
to support thémplementation of inter-organizational service eyss in volatile
contexts. In addition best practice and theory &abdavelopment and
sustainability of technical skills to overcome thRortageobserved in the
empirical study were also investigated. From thmalgtical abstraction, a
descriptive conceptual model has emerged with usd@ments from which
specific requirements can be specified to develsppmort framework for inter-
organizational service systems implementation irlatle contexts. The
specification of requirements for the approachofef in the next chapter (4).
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Chapter 4: Supporting inter-organizational
implementation in volatile environments

4.0 Introduction

In this chapter the conceptual model of the impletaigon approach for inter-
organizational service systems in volatile contéxtprescribed. The approach
consists of a development methodology, supportedgditware engineering,
business systems collaboration approaches, praoessgement guidelines,
tools and techniques. This chapter begins the mimv mode by reflecting on
the previous chapters where the problem was iadiaind analyzed, to specify
requirements for the approach. In chapter 3 wevddra descriptive conceptual
model by abstracting issues from the observatioriee exploratory case study
based on the relevant theory. This was aimed ah@kig issues that can guide
the specification of requirements for the problemmdin. The emerging
implementation issues for networks in volatile eoms, showed a need for
support requirements in the following areas:

= [nformation systems development approaches thatdMogus on user

requirements

= Network formation and coordination

= Robust technology infrastructure that integrategerdie technology
resources to deliver reliable services

= Technical skills to implement and support projects

First, the requirements for the approach are foatedl using the abstractions
from the issues in the exploratory case study. Nt details of the approach
are outlined and discussed using the ‘ways of’ &awork, discussed in section
4.2.1. Lastly, the reflections on the requiremeftsmulation and the
prescription of the approach are presented.

4.1 Requirements of the implementation approach

Now that the main issues and concepts of interrorgéional services system
implementation have been identified, the third aeske question presented in
chapter 1 is addresseHow can we support the process of improving inter-
organizational service system implementation irati@l environment3

In this section, requirements are formulated foy kesues generated by the
combined complexity of implementation challengeanfrthe inductive case
study and abstractions derived from the theore#inalysis of case observations
in chapter 3.
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The emerging theories guided by the observatioom fchapter 2, provided
useful elements to form the basis for specifyingureements and developing
new theories for the implementation approachesepofice systems in volatile
contexts. From the literature we conclude that enmnting service-systems
can be seen as transforming a system design thaist® of technology, actors
(providers and users) and a service formula, imtooperational system that
provides value to the userh& waterfall modetombined withthe Spiral model
(as introduced by Boehm, 1988) presented an idasisfor IS development
with structure and iteration, prototyping approachmovided the essential
elements of a user-centred approach by supponitegface and data oriented
projects. This is ideal to elicit iterative usereddack and manage evolving
requirements. In addition process management #®avere useful to inform
the elements that coordinate network creation andtamability, the
development of process support and criteria fadaéibn of out puts.

The verb, require comes from the Latin woedjuirere which means ‘to seek
for'. A requirement embodies the idea of a seargls@meone for a specific
purpose answering the questions; who needs what,dehthey need it. For
implementation in the volatile context, answers tltese questions are
established in this chapter.

The theoretical basis of the five requirementseigveéd from the work of Keen
and Sol (2006) which states that effective supp®rbased on the 3 U's;
Usefulness, Usability and Usag@he usefulness of a support framework
addresses the value it adds to the decision madtimgess. Davis (1989), in his
technology acceptance model (TAM) describes usefdnas a fundamental
determinant for the acceptance of an informatiarinelogy. Usability deals
with the mesh between people, processes and tegies] while the usage
dimension deals with how the support environmemidedded in the decision
process.

For each requirement, the implementation issuesateifrom the exploratory
case study is stated, followed by an explanationhe basis of the requirement,
then the derived requirement for the approacheasgmted as follows:

Issue 1: The complexity of the multi actor inter-oganisational

Network coordination

The implementation of inter-organisational servgystems involves diverse
stakeholdersorought together by mutual interdependencies. Tdtera must
coordinate their complex activities effectively smstain the collaboration.
Networks and network organisations have emergethasganizational form to
overcome the problems with hierarchies and to eregteater structural
effectiveness and responsiveness with businessepar{Powell, 1990). The
emerging business networks in the case study showkaracteristic
interdependencies of technology, technical skilld eomplexity of the network
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coordination. It was evident from the findings, tthlae bureaucratic decision
making and communication structures, observedHervblatile context would
not be amenable to network collaboration. De Bragnfirms that the activities
in the network are dynamic. “As a result, the decignaking will always be
capricious and unstructured.” In these networkgpracand their values,
language and argumentation are important in a psongnagement approach.
(De Bruijn et al, 2002). This is the basis for regment 1.

Req # 1: The Approach should provide decision makers inrtbivork with
mechanisms to manage the dynamics in the coordmatnd sustainability of
distributed business networks.

Issue 2: The unreliable technology infrastructurem the emerging networks

Case 1 (implementation practice and challengesuinrSaharan universities),
showed that in volatile environments, system rdligb is critically
compromised by the unreliable technology infradtrtee External factors
causing the unreliable infrastructure include theatec electricity supply and
poor telecom infrastructure. Internal factors likaried incompatible, legacy,
proprietary, outsourced applications and platformenolithic structures, as
well as inadequate, bandwidth and latencies car&ilio this complexity.
Reliability is one of the core service quality dmsens (Parasuraman et al,
1985, 1988, 1991). Therefore, a reliable technoliodpastructure is critical to
support the correct technical functioning of seesi¢Liljander et al, 2002). In
addition the case also showed that technology wesrex interdependency for
the network, because it is a high cost investniemis indicates that, trade-offs
between the service formula and technology, teduyoland financial
interdependencies must be considered in a muloraoetwork. This is
translated into requirement 2.

Req # 2: The Approach shouldssist implementers to analyse the appropriate
technology environment for implementing a robushmecal infrastructure, with
trade offs that balance user value, scarce resaraed a reliable service
system.

Issue 3:Technical skills shortage

From the exploratory case study, it was revealed dinganisations in volatile
environments lacked the relevant technical skitlsimplement and support
technical projects. Thehortage of expert skill was a critical recurremaltenge

to implementation, in all the three universitieads¢d. Evidence showed that
the technical skills inadequacy, contributed higiolyhe implementation project
failures. This was supported by the Working Grofixperts who identified a
number of common obstacles to the utilization oT$0n the selected public
organisations, (IDRC-Guidelines for institutionalaturity report, 2000) and
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literature sources (Walsham, 20000; Roche and 8|al®96; Heeks, 2001;
Mundy, 2001; Odedra and Kluzer, 1988). This waddths&s for requirement 3.

Req # 3: The approach should enable implementers to assegspeescribe
means to develop a sustainable expert skill pod #thnical resources, to
optimize the low technical skill base for implena¢ion and support of ICT
development projects.

Issue 4: Deficient requirements analysis process

User centric development

The consortia case study findings showed unreligdylstems where user
involvement in specification and performance evidua was negligible or
nonexistent. In addition, the institutions in casdéthd no structured
implementation process, leading to underutilisedirutilised systems. Booch
(1999), in his rational unified process (RUP) engi@s requirements
management, to monitor user appreciation from gysteeption to realisation,
as the key to implementation success. Other rese@ren the IS field concur
with this observation (Vidgen et al, 2002; MacMaiausl Wood-Harper, 2003).
Accordingly this issue is translated into the fallog requirement.

Req # 4: The approach should provide systems developers mvéhns for
conducting a user—centred implementation within cantolled process that
tracks changing user appreciation and provides leet.

Issue 5: Complexity of integrating varied legacy amponents and available
system resources

The integration of relevant elements for system et®yment, presents
considerable complexity due to the diversity of tleaisting systems
components. The exploratory case study revealdathanisations in emerging
networks have independently evolved IT system rgaonkr the past 15 years,
combining legacy assets, third party software pgeka limited outsourced
applications and newly built functionality, withl #hese parts possibly running
on different but meagre computing resources. Duthéad complex and often
monolithic structure, these IS are difficult tottesid upgrade. Thikas led to
high maintenance and low scalability of systems. ¢rganizations that work
with resource scarcity, there is a need to integuaeful elements from existing
system resources into the new service. In thisasdn, the development of a
service application, dictates techniques that reslwwomplexity and strategies
that integrate existing legacy systems and opesystems for business partners,
and third parties. Accordingly requirement 5 istiokated as follows:
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Req # 5: The approach should assist the system developerelart and
integrate available system and technology companietd the new system, with
minimal complexity.

4.2 The conceptual model of the approach
4.2.1 Framework for the approach

An approach is commonly understood to be a coheseimtof activities,
guidelines and techniques that can structure, gaiu improve a process.
Approaches can be expressed as a way of thinkiagyaof working, away of
modeling and a way of controlling. See figure 4.2Jn the basis of the 5
requirements defined above, the approach is predemt the ‘Ways of
framework (Sol, 1990). The pragmatic framework baen used to construct
design approaches and methodologies for new prabl@mas in numerous
studies, for example, for information system degighrijver, 1993; Berbraeck,
1991; Wierda, 1991), for business reengineering &hd design of
organizational coordination (Eijck, 1996; Lare, 300/reede, 1995) and for
research decision support (Meinsma, 1997). Usiiggftamework, it is possible
to characterize design methodologies by their motighought, modeling
constructs, working method and management.

Figure 4.2.1 Framework to analyze approaches (adagtl from Seligman et
al, 1989

Way of thinking

Control
Way of cqntrolling
Execution v v
Way of working Way of modelling
Process Product
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4.3 Way of Thinking

The way of thinking expresses the underlying ploids/ of the approach. The
perspective taken of the problem domain is stated the underlying

assumptions are made explicit. As stated in theigue section, it determines
the appropriateness of the support framework (agmbrp for the problem

considered. It delineates the view on the problesmaln and provides an
overview of the methodological principles the supfi@amework is based on.

4.3.1 View on the problem domain

In chapter 1 the problems and issues faced by ifjometrs in the
implementation of inter-organizational busines®infation systems in volatile
contexts, were discussed. The research view of pitoblem domain and
prescribed methodological principals and recommeéndgpiidelines are
presented in this section. The inter-organizatiorservice system
implementation combines three basic elements nartidyenabling technology,
a service formula demanded by users and this sesupplied by a network of
organizations. The implementation of a service eystoccurs among
interdependent actors in an inter-organizationalvagk aimed at adding value
to business goals. The research context is thegamgepublic organizations
networks with complex implementation challengessuling from resource
scarcity and unpredictable socio/ political envirmmts. The networks needs
support to reduce complexity in order improve inmpdatation practices for
service system implementation

The emerging networks in volatile contexts(Define boundaries and set
priorities)

A network must also have defined membership lindse such limit is the goal
of the network, with network membership being dsthbd by each individual
firm’s contribution to the attainment of this gqdbnes et al, 1998). Using this
approach, the emerging service network in volatdatexts, will be limited to
those organisations that are actively involved le tmplementation and
eventual provision of the service under the rolescdgied. For organisations
that work with resource scarcity, defining boundsarof operations and setting
priorities is even more critical. Figure 4.2.3 dttates the service network view
of the problem domain.
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Figure 4.3.1: The way of thinking: Inter-organizational service systems
implementation in volatile contexts

Information
service
oriented
system

Service Formula
Demand

Value
Network

Supply

Enablihg
Technology

= Service Formula: The differentiating value proposition demanded by t
end user

= Value Network: The configuration of activities between organiaas and
the correlated relationships, revenue models aststauctures

= Enabling Technology: the service architecture providing the necessary
technical functions to realize the service.

Actor in the inter-organizational network must cdes trade offs between the
three elements by addressing the following question

i) How can network actors get a technology to suppodervice that
fulfils the user demands?

ii) How can a value network to provide the technologydomed?

iii) How can the activities of network actors be cooatitd and managed

to implement a service system that delivers valube user?

Factors influencing network Formation

= Business Interdependencies

The emergence of public networks in developing eoaas is driven by mutual
resource interdependencies of technology and dkiliciencies and, to gain
competitive advantage and strategic relevance. el hastivation elements are
supported by empirical studies and literature, Whighows that network
formation, is driven by internal and external fastoMaitland et al (2003a;
reference to Hite and Hesterly, 2001 and Gulatihrdoet al, 2000) argue that
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this is related to trends in organizational formed eeconomic change. In
particular, high environmental uncertainty, changesransaction atmosphere
like technological progress, lack of capital andbwiedge, which may lead

firms to seek partners (Wigand et al 1997). Theseces lead to

interdependencies, a key driver of network format{Gulati and Garguilo,

1999). These observations show the common undgrsiiements for network

formation as attainment of prestige and businege.etlhese observations are
concluded with the following guidelines:

Guideline 1

Take into consideration when creating a businedsvork that the value of
network membership is determined by the optimisatb technology and
technical skills to realise the business goals.

Guideline 2

Take into consideration when creating a businedsvork that the value of
network membership and working with partners withestablished reputation
in an innovative project, is to learn and achieveompetitive advantage.

+ Relational ties

A factor that influences choice of partners andwvoek sustainability is the

relational ties. The effects of embedded relatigpssland social ties are well
known for influencing choice of partners (Granoggttl985; Uzzi, 1996). The
exploratory case studies in chapter 2 presentedeeeée that the choice of
collaboration partners was based on prior relatioih business domain
similarity, language, culture and administratianisiconcluded that the way to
reduce uncertainty when creating a business nefwsrko collaborate with

organizationsvhere there are existing good relationships. Ttaadates into

guideline 3 for network formation.

Guideline 3
Reduce uncertainty by using embedded relationalsaihl ties when creating
the network.

e Membership definition

The emerging networks of volatility are non-prgfiiblic organizations, whose
membership limitations must be influenced by resesirscarcity. The concept
of a value network for public organizations is mote based ‘on reacting to
competitors and striving for profit’ (Christensef9¥). The network aims at
delivery of quality services in a similar businessnain and learning by shared
best practice. Hence, membership in terms of nusnbed tasks should be
restricted by that objective. Based on the abogeirements for membership
definition, the following guideline is recommend®d membership limits.
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Guideline 4

A service system network will be limited to thoggnisations that are actively
involved in the implementation and provision of eevice under the specified
roles.

4.3.2 Methodological principles
Trade—off between the service formula and the teclotogy

The trade-off between the service formula and &ehriology, is complicated
by the multiple stakeholders and the prevailing tainle technology

infrastructure prevalent in volatile contexts. Tihede off between the service
formula and technology manifest in the non-funatiorequirements. For the
research context, the technology goals specifiedséation 1.7 include

reliability, usefulness, maintainability and scalib as presented in chapterl.
Reliability consists of correct technical functiogiof services, currency and
accuracy of information and explanation of purp@sgander et al, 2002). It is

one of the core service quality dimensions (Paeasan et al, 1985, 1988,
1991). To determine the trade off between the serformula and technology,
technology and financial interdependencies mustdmsidered in a multi—actor
network.

Technology interdependencies and the volatile netwio

Technical resource interdependencies are definethdoyservice requirements
and they require organisations to cooperate to middee service work
technically. The service architecture is recommdride this environment. The
standard a three tier architecture that includes:
= Presentation layer or client tier (Net ware): dagsl some limited logic for
checking the completeness of data entered.
= Application layer or middle tier (software). Thiayker typically includes
application logic and the business rules.
= Data layer or persistency tier: includes the dataebaand processes large
volumes of data.
The need for the flexible creation of a network spat high demand on
supporting technical systems. New services andegs®s for provision should
be createdusing a pool of existing and new robust componeamsd web
services. A desirable attribute of the service oriented #eciture, is the
utilization of an organization's existing assetsd aapplications. The high
demand for service delivery requires adequate baildwo support multiple
business transactions at the parallel and disatigvels of the network. It is
important to underscore that adequate bandwidttadipis a transient but
critical enabler in the network service deliveryueDto the prevailing shortage,
prescribed bandwidth management approaches must c@mponent of the
approach in the short to medium term.
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Bandwidth Management

The formation ofbandwidth consortia fofarge volume procuremenis the
medium to long termand adoption obandwidth management procedutbst
include good procurement practice, efficient manag® and utilisation
(human resource capacity) in the short term shbeldonsidered. In addition,
policy and regulatory environments (lobbying); pbgs access constraints
(technology) and sustainable cost recovery polickkould be improved
(Association of African universities, report 20045ee Appendix 4B for
guidelines). Best practices derived from the caseysand suitable for the
research context, include: local public /privatertperships where the
technology risk for telecomm infrastructure is kggtransferred to the private
sector and the provider/agency governance modelaffurdable bandwidth
provision.

Financial sources interdependency

A consequence of high financial resource interddpeay for the

implementation approach is that a risk analysis ttave done before the

implementation process. The risk is spread amorifgrdint partners who

become dependent one each other (Sage and Armsg00@). The following

aspects are identified as those with the greatetgnpal risk towards the

success of the project:

= Complexity of the projectinter-organisational projects are difficult to
conduct due to their parallel and distributed lsv&he involve multi tiered
project teams to be coordinated to deliver theesgswithin the completion
schedules.

= |nadequate institutional budgetsThere are nospecific budgets for
implementation availed at institutional level.

= Low skill base:lnadequate expert skills and experience to impléraed
support technical projects, compromise the devetsypnand sustainability
of the network project. The financial requiremetdssustain the service
implementation and system operation for the merobganisations must be
projected to give the go /no go decision. Sustaiitalof the network
project is therefore a key motivating factor forancial interdependency.

Guideline 5
The sustainability of reliable network informatiagervices should be the
primary guide for resource interdependency. Revanadels are desirable but
secondary.

4.3.3 Trade off between the network and the servidermula

= Determining the service formula
The partners in the network have to agree on thdceeformula. The design

80



Chapter 4: Supporting inter-organizational service systenpl@mentation in volatile

environments.

factors that directly influence this trade-off ambe compliance with user
requirements and the necessary technical skilldetiver such a system. The
achievement of the user service value entails ne@magt of requirements
practices to track user appreciation and elicitlfieack. Booch (1999) defines a
requirementas a condition or capability a system must meeta#ls that active
management of requirements encompasses thrediastitliciting, organizing
and documenting the system’s required functionalitg constraints; evaluating
changes to these requirements and assessing mhgéct; and tracking and
documenting trade-offs and decisions’.

= User-centred implementation

A user-centered implementation approach must betadoto ensure service
reliability. Ensuring reliable system starts witlamagement of requirements at
all stages to monitor user appreciation as systewlves. This includes
elicitation, logging, reporting anderifying, monitoring of changes in the user
requirements and incorporation of changes (Booc®Q9)L Literature on
creativity and improvisation indicates that usenteeed implementation can be
supported by a variety of other contextual elemeamis techniques. One such
element that is relevant to this research is ppdiive approaches, using
techniques for group working and end-user involvam{(€ooper, 2000). It is
recommended that to guide the trade off betweeméteork and the service
formula, the implementation process must start withderstanding user
requirements and monitoring changes in user apyrenito elicit feed back.
The user contribution compliments the creativitytloé developers who must
have innovative ideas and designs. This is thecplex solution to the
recurrent constraint observed from the case studieshapter 2 where
requirements elicitation and management is lackifitese recommendations
translate into two related guidelines.

Guideline 6

6.1 The implementation approach must start withegtigation of the
targeted user’s profile context and needs.

6.2 The targeted user should participate in alhgds of the
implementation process.

Inter-expert pools and resource centre

The availability of technical skills is fundamental the trade off between the
user value and the network. The shortage of exgelis and technology to
execute the project must consider:

e The development of an inter-skill pool and resoweetre, mandatory
(see section 3.6 for details).

* In the long term, planning for technical skills begwith a survey of
available skills, noting critical deficiencies apnning for training or
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acquisition.
« The required skills must be identified by type annbers and planned
for periodically.
Institutions must prioritize and make the commitiném develop internal
expertise from their meagre budgets because egpasia critical resource to
the success of the project and network sustaityabili
Best practice observed in this research indicatest, tsustainable skills
development can be achieved through:
* the use of institutional software incubator centrst nurture
development skills among students and collaboréteindustry.
» the development of hybrid skills (Heeks, 2001; Edr®89) with
improvisations tailored to the skill requiremen&veloping economies.
In the short term, best practice showed that optigiskills starts with sharing
best practice from the champion of the network, wsotechnically more
endowed with skills and facilities. This translaie® the following guidelines
for technical skills development:

Guideline 7

7.1 Organizations must project and periodicallyrpfar required technical
skills training and facilities, in the long term.

7.2 The network champion should initiate the grdddevelopment of a
skill pool through shared technical best practiceddacilities, in the
short term.

4.3.4 Roles of network members

A variety of business models, role divisions, raxemmodels and different
benefits of being part of the network for each atiamve been explained in the
literature. Maitland et al (2003), made a standiatdf roles for actors involved

in a mobile information services, which provide fuselements for the volatile

network. People and firms need outside sourcesgrition and competence to
complement their own. This is the fundamental reasby inter organizational

linkages are important, especially for innovatiddo¢teboom, 1999). The
relevant roles are extracted for the service implatation for emerging

networks (See Table 4.3.4 below). The roles shoglavbtake into account the
multiple roles of service developer, provider, aoonsumer, which were

recommended for organizations with resources dgarci
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Table 4.3.4 Service implementation network roles. Adapted from
Maitland, Van de Kar and When de Montalvo, 2003)

Roles Description

Functionality related roles

Service provider Provides service to the end user
Network operator Operates the network over which the service is disseminated
Platform provider Provides the software that defines the general platform on which a

variety of services run

Content supplier

Raw content supplier Supplies raw content format to transform into usable service format.

Content developer Transforms raw content into appropriate for the service

Content aggregator Serves as an intermediary between service provider and content
provider

Hardware roles

Equipment provider Provides hardware and physical components of the network
Customer relations
User support provider Point of contact for user queries regarding service; responds to user
queries
Content quality manager Monitors and improves quality
Guideline 8
8.1 The multiple roles of developer, provider acohsumer by each

network organization must be clearly articulatedheT network
participants have to commit to this role

8.2 At the start of the project, a role list mb&t checked and actors to
fulfil each role must be decided.

Conclusion

In this section the problem domain and methodokigicincipals inthe way of
thinking for inter-organizational implementation in volatdentexts have been
presented. We noted that service systems implet@mta@quires an assembly
of the three elements:

= the service formula

= enabling technology

= actors in the network

Actors must consider trade-offs between the thiements. For the emerging
networks, the unreliable technological infrastroetiand skill deficiencies
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indicates that Technology /service formula, servmenula/network tradeoffs
are high. Consideration should be given to netwWorknation and coordination
factors that influence sustainable business calilum. Based on this
discussion, working guidelines for network formati@and coordination, service
system development, technology and skills developmere derived. It is the
view taken in this research that combining thesecgss management,
development and service implementation guidelimesah inter-organizational
setting, is an appropriate conceptual approachnfi@r-organizational service
system implementation.

4.4 Ways of working, controlling, and modelling

In this section the ways of working, controllingdamodelling are combined as
they are deployed in an implementation project. @btvities and tasks to be
undertaken in the implementation process, the meam®ordination of tasks

and resources, as well as the tools to assististlder learning and feedback
are prescribed in the way of working, controllingdamodelling. First we

present the merging issues for this section.

4.4.1 Emerging issues

Emerging issues that present useful elements twdélyeof working, controlling
and modeling are presented. Collaborative Busirmstems Engineering
(CBSE) based on CBE, ‘system’ is added to showtthiatis a combination of
insights from system engineering (complex hard softithinking) for the multi
coordination of multi actor activities, especialhegotiations and decision
making.

Collaborative Business Engineering

The multi actor environment of the inter-organiaatl! collaboration requires
support to execute activities at the parallel aistfiduted level. Collaborative
Business Engineering is derived from the Busineggneering (BE) approach.
BE is based on the dynamic modeling (DM) approdtit has been proved
suitable for dealing with the design of complex lmmactivity systems in
different types of problem situations (Sol and Glos 1992; Bockstael-Blok,
2001). This approach has been applied and develfypttr from numerous
studies including inter-organization systems from chain perspective
(Bockstael-Blok, 2001). BE has also been appliedusiness process redesign
(BPR) projects using collaboration and simulatiapmort within organizations.
The case experiences and lessons derived are egkféor as collaborative
business engineering (CBE). A group support sessiorecommended as a
suitable support environment. A repeatable prodessinformation user
elicitation is executed with the different actoogps. The relevant elements
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from collaborative business engineering are:

Incremental improvements are necessary: The netigoik exploration
mode, organizations have to go through a learninggss to test, learn and
guide gradual improvements until the system isydadexploitation.
Solving ill structured problems: The inter-organianal project is an
innovation with varied risks and unknown entitisaplementation support
should aim at the most optimal organizational stmecthat would enable
realization of business goals.

Modelling is a prominent feature for CBE design. ddtling facilitates
accurate requirements analysis from visual aidgaht feed back is critical
to managing requirements of an evolving systemisfirettion can be made
between conceptual models, that define the straicifia problem situation,
and empirical models, that represent a furtheriipation of the problem
situation and facilitate analysis and diagnosigh&f problem or possible
solutions (Den Hengst and De Vreede, 2004).

Negotiation techniques such as the Win-win approdtiis approach is
defined as a “set of principles, practices andstoalhich enable a set of
interdependent stakeholders to work out mutualtisisetory (win-win) set
of shared commitments” (Boehm et al 2001). Comigjriive WinWin spiral
model, collaborative knowledgechniques and automation of the Group
Support system gives the EasyWinWin approach. @pjgoach has been
applied in about 50 projects (Briggs and Gruenbg@@d?2). In the volatile
context, a pen and paper version of the Group stppetem can be
adopted.

Component—-Based Development (CBD)

Component based development is introduced to peosalutions for building
complex and adaptive enterprise IT systems in tbernet era (Welke, 1994;
Brown and Wallnau, 1998; Syzperski ,1998; Crnkaind Larsson, 2002). One
of the primary aims of CBD is to deal with increggicomplexity and size of
business applications (Allen and Frost, 1998; All@00). To meet the
challenges in rapidly changing domains and prothdebasis of new techniques
supporting the next generation of software intemsielutions, CBD presents the
most promising attempt (Brown, 2000). CBD literatymresents several reasons
that are relevant for service systems implementatialealing with complexity
and possibility of shortening the development dijele:

The CBD paradigm system development uses seleatemonfiguration,

adaptation assembling and deployment of encapsulated, repfigea
interoperable system elements with clear functipnabnd hidden

implementation rather than building the entire sgstrom the start (Brown,
2000; Clements, 2000). Using CBD helps developermméanage changes
better as it can be used effectively to localizengfes inside single
components and prevent uncontrolled propagatioshainges throughout
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the system (Cheesman and Daniels, 2000; Veryafd,)20
= Reduce development and Maintenance costs and sscrpeoductivity:
Using components to develop systems reduces deweltpcosts as it
supports reuse of existing, developed and predesimponents. In
addition, reuse of existing components can incrgasauctivity since
development does not always start from scratch.
CBD is amenable to environments with stable andndaot technology
resources but, useful elements for reducing conityléx systems development
that can be adopted for unreliable infrastructaed incompatible applications
are still applicable. The useful concepts are sunzea in figure 3.4.2.

Figure 4.4.1 Concepts and benefits of CBD (adoptefftom Sprott and
Wilkes, 1999

Parallel and distributed development

Component based
Development

-Business service components.
-Build, buy and assemble
-Evolution through pug an play
-Business service based

Reduced maintenance costs, educe delivery time
4—

Legacx integration

Technology i*dependence

4.4.2 Implementation phases

Emphasis was put on the user—centered approachth&rimplementation

process. This is because of the relative newnesghef service-oriented

paradigm and the need to ensure delivery of a mytat complies with user

value proposition. The active management of requerds is central to the user-

centric development. It involves 3 activities: #iitg, organizing and

documenting the system’s required functionality amhstraints; evaluating

changes to these requirements and assessing mhgéct; and tracking and

documenting tradeoffs and decisions (Booch, 1999).

Determining the implementation activities was iefhged by:

= The research definition of implementation that deadhat implementation
is dependant on the preceding activities of deaighanalysis.

= The need for a user-centred structured and incriahgystem development
as indicated by the exploratory case study abgtract

86



Chapter 4: Supporting inter-organizational service systenpl@mentation in volatile

environments.

= Inadequate knowledge about service system impletientin volatile
contexts

= The need to support network creation with a comimasiness agenda prior
to the implementation (Sydow and Windeler, 1998).

On the above basis, theories of network formatiamlmned with IS
development approaches, evolutionary approachespamcess management
were used to propose the implementation phasempooie reliability and
efficiency of the implementation process. The pesgubphases are: Preparation,
Analysis, development, Testing and Realization (Rmlt) (PADTR). The
perspective taken is that implementation is depenaoia the preceding stages in
the development cycle especially design. For thg @faworking, the project
management perspective is added to derive thewinlip description of the
project as taundertake a series of controlled activities thamnsform business
design concepts into working service systems, ef ualue.Implementation
stages and activities prescribed for the problenmaio are conducted
iteratively. Using this PADTR approach, implementaeed to deal with trade-
offs mentioned above at each phase.

Figure 4.4.2 The PADTR Methodology for inter-organkational service
system implementation in volatile environments.

' Network formation
1.Preparation Define business agenda
Overview of system/technology requirements

Requirements elicitation and analysis
Tasks and roles
Functional and technical design

‘ 3.Development

2.Analysis

Programming
Assembling components
Prototype

Test distributed & parallel service quality
User feedback
Evaluate
Pilot, support,
_— Monitor & evaluate
5. Realisation Incremental roll out
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4.4.3 The PADTR method

The PADTR method is prescribed for service—systemplémentation as a
methodology that can be applied to improve theciefficy and reliability of
implementation process, to reduce complexity framtext challenges. It can be
used as the starting framework of the approach.rigiodology combines the
stepwise order of the waterfall model and the ftemaof the Spiral model
(Boehm 1988) for evolutionary approaches. Actigittan be added in each of
the phases depending on specific circumstancesforheof deliverables will
also be determined by project circumstances. Injgortant to decide at the
onset of the project what the formanfid content of the deliverables will be.

Preparation
P1. Process design

The process of the network formation has to beoatnghly described. It is

important to incorporate dynamics in this processl @ do it carefully

(guidelinel and 6) The creation of the network can be done by exegtitie

following activities, based on De Bruin et al 20Q®itrust consortia Project,

Tenet report, 2001.

= Explore problem: Starting of the process will bigided by one actor or by
a limited number of actors. Agree on the broad eystfunctionality
required and prescribe minimum requirements fopaittners.

= Actor scans: Investigate each actor’'s profile imie of infrastructure, skills
competencies to play the dual provider and consuiotes of each network
member. Invite committed innovators who want torheaand gain
competitive advantagéGuidelines 1 and 2).

= Define a governance model, or working rules anduleggpns of open
corporation and. seek commitment with incentiveofganizations.

Some networks require agreements to be made for @mdl exit rules, decision

making rules and project management issues suclgasization of the project

i.e. chairperson, steering committee, work groggesretariat and planning and

budget. In such cases, it is recommended thatcgarifi time be given to

establish the network as this prevents problenes. lat

P2. Agreement on intention to cooperate

It is important to agree and commit in writing tinéention to participate in the
general capacities decided for each partner. Iseti€intention can fulfil this

requirement. At the preparation stage the partsbmuild present individual
status profile of technology status especially enrrbandwidth capacity and
requirements, technical support staff and appbcatinanagers. The profiles
show technology and skill gaps and requirementsretach the minimum

requirements for the network to execute the serumgplementation. These
include bandwidth management procedures as statsettion 4.3.2. At the end
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of the preparation stage the following deliveraldes expected in line with the

three elements that constitute service systems:

i) Network: Letters of intention outlining motivatidior collaboration,
agreed system for implementation and formatiorhefrtetwork.

i) Enabling technology: Minimum infrastructure requients. Overview
of institutional technology status and gaps for thgplementation
project.

i) Service Formula: Summary of core systems collawrat
requirements.

4.4.4 Analysis
Al. Scan required roles and tasks

The role table in 4.3 can be used as the chedklistheck that all roles are
covered. It is important to communicate clearlyatbproject members, which
actor is expected to fulfil which rolgyidelines 8.1 and 8.2At the same time

co development of the service between content gepsj application

developers and providers must be coordinated. ddissed not to control this
process too strongly during the exploration phds$es is a situation that has
limited stability and frequency of interaction (Neboom and Gisling, 2004).

» Use Role tablegtable 4.3.¢ as a checklist to determine completeness in
fulfilling roles. As far as possible, define simmileoles across partners. Do
not over load the lead organization. Draw up agmijvork plan, and assign
roles, tasks and responsibilities.

= Define conflict resolution procedures. Conflictsoshd be formulated as
dilemmas because this has a positive effect opriheess (De bruin, 2002).
From the consortia case studies in chapter 2, icomésolution was based
on the following most causes and possible solutions

Table 4.4.4 Conflict resolution

Conflict cause Solution
Unclear lines of communication Communicate reporting structure at the start.
Undefined areas of responsibility Role checklist for all project teams

Unresolved policy issues within the network List policy conflicts areas and resolve or

anticipate response

Institutional politics and culture Relational ties
Lack of trust
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A2. Elicit and analyze user requirements

Implementation starts with getting knowledge of wiie different users of the
service wan{guideline 6.1 & 6.2 The required service evolves from the broad
functionality of the systems as initially agreedtbg top policy, operations and
technical representatives at the preparation sfBge.target group specifically
addresses what problems they want to be solvediramehat contextThese
sessions are modeled with ‘thinklets’ and the supmp tool is the group
support system. A pen and paper version of the G8Sbestructured with
selected thinklets, in case of technology condisaitbeit with some limitations.
An over-view is presented in appendix B and thehagtis adopted from Den
Hengst, Van de Kar and Appelman (2004).

A3. Analyse existing services and available and usla technologies

Initiating a service should start with investigagtithe existing functionality in
the legacy systems and reviewing potential FOS3capipns that are relevant
to developing the new service. Selection and aislyexjuires an exhaustive
search from internal existing resources and systsngell as the Internet. The
use of web search tools is recommended.

A4. Draw up an overview of functional and technicallesign decisions

In addition to starting with the targeted user’sa®and context, it is necessary
to investigate the availability of technologiestthee reliable and robust enough
to develop and enable the service. Outsourcinglghioel also be guided by
selection of robust components. Component BasedelDpment (CBD) is
presented from theory as useful for assembling corapts that lead to high
system quality and reduce complexity.

4.4.5 Development
D1. Define roles, tasks and responsibilities

The roles, responsibilities and tasks for the dcteavice development, usage
and testing activities, have to be decided inphigse. The procedure for the test
of the service that will be executed in the nexdgghmust be clearly understood
by all participants. This includes the test scanawho does what when and
how, what guarantees test validity. Workflow modeds support this process.
To run a usage test, it is necessary to organiltmgvparticipants, a prototype
available to participants, mechanisms for collertolata and a process for
interpreting feedback (Isaacs and Walendowski, POB?actical details like
user manual, questionnaires and contracts have tpldnned. Arrangements
have to be made for conducting the test. Developitgst log, potential points
of failure and support and escalation procedurespoallel and distributed
Help desk have to be planned. The development teast identify points of
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user involvement in the development especiallytter design of the interface.
Models and tools for elicitation of feedback shoblkl articulated and quality
assurance instruments that to collect user suggestifor revision and
incorporation into the new system, should be detexthat this stage. Quality
assurance tests for users should request useratvallbased orsatisfaction,
effectiveness and efficiency criteria

D2. Define technical architecture

We present two architectures that can be considerdtie volatile context; the
service oriented architecture (SOA) and the MVC atodrchitecture.
Implementers should adopt a choice that meets hadtidwcapacity and
technical skill base. The over view of the whaehnical architecture has to be
designed from a top down perceptive and then fitkedhe architecture can be
structured into at least three logical layers:fghesentation layer, business logic
layer and data access layer (Vidgen, Avison, Waudl \Wood-Harper, 2002).
Remember the three phases of the component basedopi@ment (CBD)
approach are: understand the context, architettteofolution and provision of
the solution (Brown, 2002).

Service oriented architecture

In chapter 3 we looked at the service orienteditacture (SOA) as a suitable

candidate for service system implementation intilelaontexts. In our analysis

we also noted critical consideration and barriersthe adoption of SOA,

especially low bandwidth latencies which cannotpsuwp the remote service

strategy (Arsanjani, 2005).

A desirable attribute of the service oriented asstiure, is the utilization of an

organization’s existing assets and applicationsesgices to integrate business

processes and supporting business needs. Theesepacates using a three tier

architecture:

= Presentation layer or client tier (Net ware): dienmainly used for display
with some limited logic for checking the consistgiof data entered.

= Application layer or middle tier (software) typibalincludes application
logic and the business rules.

= Data layer or persistency tier: included the datebaand processes large
volumes of data.

The suitability of service—oriented systems to owere the high maintenance

associated with existing monolithic implementatidres been justified by the

SOA flexibility of using building blocks from the eb. The modularity of

service of a SOA, complimentary use of existingetsf an organization,

possibility of outsourcing service components fréime web would be key

benefits for the implementation in volatility

SOA adoption at level 1 is an ideal starting lee&ladoption by volatile
networks as it presents useful elements that dtabsel for volatility, like the
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integration of existing legacy assets and resourgaspening up task databases,
accessed through the creation of services to emaisi@ess collaborations with
multiple business partners affacilitation by third parties (Arsanjani, 2005).
However, to start the process organisations shéegin by changing the
corporate culture and adopting practices that cgpart the implementation of
service systems. In addition volatile contexts $thawnsider barriers to SOA
adoption, which include the limitations of bandwidand a skill intensive
orientation. As observed from the South African smtia case study,
bandwidth procurement consortia should precede system collaboration
project to sustain business collaboration in enmgrginetworks. Other
architectures for consideration include the MVC elod

The MVC model

The MVC model has been used for distributed andllghidevelopment/use, to
create common platforms that support interactive online rikyowithin
bandwidth limited environments and unstable archites, and it has proved to
be robust (KEWL NextGen, 2006). MVC supports CBDpogsenting a flexible
layer that separates the data and the interfacere@ly it is used as the
architecture for the distributed development anéd ud the Knowledge
Environment for Web-based Learning (KEWL), a freed aopen source
Learning Management System (LMS) that runs on ApabiySQL and PHP,
by 12 African universities.

A simple diagram depicting the MVC architecture patern

Fo-ooos # Controller

View Ittty Model

Model-view-controller (MVC) is an architectural pattern used in software
engineering for complex computer applications thrasent a lot of data to the
user, to separate data (model) and user interfae®)( so that changes to the
user interface do not affect the data handling, Hrel data is reorganized

" http://en.wikipedia.org/wiki/Model-view-controller
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without changing the user interface. The model-vo@ntroller solves this
problem by decoupling data access and business fogn data presentation
and user interaction, by introducing an intermed@mponentthe controller.
Model- The model is the domain-specific representation tioé
information on which thepplication operates. MVC does not specifically
mention the data access layer because it is uodersb be underneath or
encapsulated by the Model.

View - The view renders the model into a form suitableri¢graction, typically
a user interface element.

Controller — The controller processes and responds to everiatly user
actions and may invoke changes on the model.

MVC is often seen in web applications, where thewis the actual HTML
page and the code, which gathers dynamic data emerates the content within
the HTML is the controller. Finally the model ispresented by the actual
content, usually stored in a database or XML-files.

Modelling

Within the PADTR framework, modelling techniqueg aequired to improve
user appreciation and provide feed back. Modelstass to grasp the problem:
study the behaviour of unavailable or accessibleteriz through an
experiment. They can be used to describe and Zsusituations thus enabling
the discussion of scenarios (Roozenburg and Eek@ds; Weirda, 1991).
Defining the architecture is aimed at identifyirlgthe components that will be
used to build the application and to identify degfemcies between these
components. The ways to model this are:
= Component architecture modelling — In this case,fieth modelling
Language (UML) and case and class diagrams (BoBcmbaugh and
Jacobson, 1994) are appropriate at the concepystdrs level to support
analysis. The components architecture modellingirftsrmation systems
can be structured in layers: the telecommunicatietwork, the middle
ware, the applications and presentation layer.
= Context modelling which describes the proposed esystto enable
understand of the performance in the defined bssingrea. Interface
modelling is useful but time consuming.
UML techniques such as use cases, sequence diagrahtmponent diagram
can be used for CBD. UML use cases will be moreebeial for the design
process and are useful for iterative consultatmmverifying consistency with
original requirements. They can be used in contedelling to understand the
scope of the system developed and interface maddl which interfaces are
described in detail. To support the actual impletakon in the context of the
stages of PADTR, iconic models like prototypes ra@eded. Iconic models are
material models that can be used to conduct expetsn(Roozenburg an
Eekels, 1995). Actor and role models are usefulmmdelling the network.
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Paper prototypes can be adapted and improvised asgnaphic artist. They are
cheap and fast to use (Nielsen, 2000)

D3. Select technical components

After making the technical architecture, the difetr components have to be
chosen. Decisions have to be made about the com{mone use and their
source. What components are in-house and whatdheubutsourced? Suitable
criteria should be developed that considers tedgyoand user goals stated in
chapter 1, section 1.5. Selection should also densi platform that enables the
parallel/distributed, user/development forge. Robiusged and tested home
grown solutions which can meet both parallel, thsted and third party
requirements, should guide the selection of anl iglea sustainable platform for
implementation. For volatile contexts, the selettiviteria was informed from
best practice as well as researchers in IS devappimcluding (MacManus
and Wood-Harper, 2003; Booch, 1999, 2003; VidgealeP001; Angell and
Smithson, 1991). The selection of the developmeméwork should be guided
by the following general system attributes:

i) Open-source Free and open source platform because:

Open source encourages contributions from a wedltther developers as
it scales to accommodate more functionality.

It is free (zero financial cost) to enable even $heallest organisation to
acquire a copy and benefit from updates to the system.

Unification of the system processes across the raerobganisations to
ensure individual organisations are able to emlmarkbigger and more
extensive projects that may involve sharing of data

i) Ease of managementthe system should be reasonably simple to
manage and use.

iii) Multi-platform : multi platform executable. This means that thetey

is not only executable on Windows but also Linwi#Uplatforms. Open
source operating systems like Linux and Unix areobeng frequently
used. There is need therefore, for the MIS systebetexecutable on these
platforms.

Additional factors considered in the evaluatiorirefse systems are:
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Ease of installationrefers to the amount of time to install the systém
need for additional modules than those provideth #ie standard package,
the number of operating systems or standard systemswhich the
installation can be achieved.

Ease of use and navigation of the systefoy both developers and end
users’ abilityto find content, the effectiveness and robustnéskeosearch
functionality.

Ease of building the system or ease of incorporatinmore modulesinto
the system. The ease with which to tailor the syste the required
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organizational needs.

e History of the systemin question includes but is not limited to the user
base (which increases support) and adequate dotativen In
documentation we refer to availability of develademsers forums,
availability of supporting documentation, ease afiasition of help online
and offline.

« Level of security refers to the ease with which a hacker may atthek
given system, the proper organization of users groups with proper
privileges and access rights (Daskapan, 2005).

Based on the above criteria,ganeral Software quality evaluation that rates

general and specific software qualities should dredacted to derive the best

options. The desirable attributes are summarisédeasse of existing, free and
open software components that would reduce co#, the best available
applications, with low demand on the scarce devetoy resources and support

low maintenance and scalability (Brown, 200).

D4. Application design

After deciding on the platform, the developmentmeanay design the
application. Two standards that provide applicalievel support for wireless
networking are mobile IP and wireless applicationt@col (Stallings, 2002).
An application server provides a server-side piatfafor building and
deploying business logic and can provide many tieahbenefits (Jagoe, 2003).
The application design depends on the choices nfadethe technical
architecture design, the selection of the techrioatponents and hardware and
web service platforms. Regarding platforms the netigy should be
standardized so that it can support a wide rangemwices.

D5. Define Content design

This activity is closely related to the applicatiand navigation design. The
content depends on what users will trigger. Thanteontent should be
understood as referring to text, graphics, web pagmails, audio and video. In
this activity the required content is described.céntent group should be
composed for specifying and redesigning contenh wite developers. This
group constitutes of selected representatives of @sers and the content
provider who is usually the department in chargehef business system. The
content group can redesign content like forms ftacentry to suit user needs
by eliminating redundant fields and adding relevfanttions. The requirements
specified through modelling are put into a draftige to show what the service
will look like. This can be databases and forms for different functommsained
in the requirements. The draft can be a paper dstragion quickly done by a
graphical artist with suggestions for revisionsnirthe content provider group.
The design has to be user friendly.
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D6. Navigation and user inter face design

A simplified view of the user-centred design pracés to conduct the user
research, set usability goals, design, model astl ttee user interface, and
specify the user interface (Wiklund, 1994). Theigiesmodel and test of the
user interface should be repeated until the useatisfied. The user interface
determines the look and feel of the service. Theigiers develop the font,
colour, icons and text. The underlying processatfigg a user interface that is
usable is user—centred design process; this méangargeted user has to be
participate in the entire implementation procapsdeline 6.2. Usefulness and
ease of use should be part of the quality assurenitegia evaluated by the users
(see appendix 6C). These attributes should be dtdsye potential users to
determine whether the designers are still complyiidp user—requirements.
This is an iterative activity. The rationale is tthesers and developers explore
the possibilities and constraints of the technologing hands—on experience
and providing feedback for modifications. This $mssis a participative
evaluation process that enables users to evalwatservice and define usability
problems. The aspects can be technical like a slevice, or functional like
functionality that is perceived as not useful orthwiminimal usefulness.
Different methodologies for usability evaluationnche practiced including
surveys, expert evaluation and usability focus psouNays of modelling is
prototyping to get hands-on experience.

D7. Programming, scripting, assembling and testing

Several books have been written on developing egiptins, like Ince, (2004).
These are applicable for networks of various actbeg will be located in
different place. It is recommended to have a worgthod that suits the
distributed and parallel environment. The lack deguate technical skills
especially in development has been noted as kegecafl complexity. It is
unlikely that individual organizations in these wetks will have the relevant
development skills in a distributed environment deerthe need to consolidate
the scarce skills into a resource centre for tleg@mming and support skills.
Open source components can be useful in the smlecti components for
service delivery. Next the various completed phesge to be tested. The tested
parts have to be assembled and the whole systehmi¢ally tested. The
deliverable of this activity is a prototype. Thetatype will advance and evolve
with feedback from the users in tiparallel and distributed usage. The test
criteria for the development team should be iretizait this point.

4.4.6 Testing
T1. Preparation and installation of equipment
Depending on the number of users in the test gtbigp might be a labour
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intensive activity. A Test group representativetted target end user, technical
support and application mangers has to be predgtedm Equipment pre-
installed, and instruction manual written. The-tksj is used as a checklist.

T2. Support developers during test

Application developers should note all and solvenes@roblems that crop up
during the test. This is also an opportunity toéhavormal discussions with
users and get a better understanding of usageasescof big test groups, test
each group separately to be able to capture spesifitem queries and issues
for a user group.

T3. Monitor usage and evaluation

The usage of the network, platform and applicatibas to be logged. The
operators can test the load and peak load of ttveonle The service providers
can use the log files to scale the necessary dgpatithe servers. At the same
time, the usagdesigners can log files to evaluate usage. Obsenvist also an
important evaluation method. Pertinent key questiofor technology
performance are stated in the technology goalsenotian 1.5 as reliability,
flexibility, scalability, easy maintenance. Incorpte user feedback in the next
versions of the service. This is like the finalftra

4.4.7 Realization
R1. Review the business case

The business partners analyze and evaluate theafiteefrom participating in
the implementation project to decide if the systsenves internal business
agendas and if they are willing to continue with ghlot. This activity requires
reports by the steering committee especially tharftial report and the project
management committee report on implementation idiey system projections
and challenges. This should be compared with tiggnat network objectives to
decide the network continuity into the exploitatjgmase.

R2. Determine roll out plan

Review technical equipment needs and technical®tgaps. Draw up a pre-
implementation checklist. This should include adictinical and support
requirementsieeded to roll out the system.

R3. Distribute service (Launch the pilot)

The relationship with the user fraternity startshwthe distribution of the
service. The service is now distributed to testalpelr and distributed
usage, synchronized at the different participasitgs. It is ideal for the
business network in this research, where systenmnatipes should be
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accessible to all participating organisations amdvigion of mutual
redundancy by/for all partners is critical. Theatan of the service
provision in case of failure from a participatingescan also be tested.
The high cost of bandwidth remains a problem big &cknowledged as
a transient issue given that trends show declicwgfs. The distributed
user support must also be tested at this point. oi@on reporting
interface for failures and queries by users frohsis instituted under
an existing joint collaboration office is recommeddo optimize scarce
technical skills. This works on an escalation baisat starts with local
network support.

R4. Gather user experience

Data collection begins when the distributed piltésstart to use the service. It
is recommended to use a combination of multiplercesi to get a good
feedback on the usefulness and usability of theicerQuestionnaires for users
should ask whether the service is easy to use aaflilufor the tasks to be
executed. The implementation approach can b resgraifter each round of
modification resulting from user feedback, the mefl service should be
distributed to a larger pilot test group.

The next two activities should be conducted atterdgreed period for piloting
has elapsed.

R5. Analyze the business case

Network partners meet to re-evaluate the busingssda that they agreed on at
the preparation stage, and whether or not it caredlized by the current pilot
project. They report individually on the benefitmda gaps from the
implementation project. This meeting enables pastite define the progress
plan and outstanding issues to be addressed libtomlot scale up.

R6. Scale up service

This ends the pilot and launches the service figtyall network partners. This

phase is heavily dependant on the monitoring aggitg all technical and

operational queries events at the pilot phase asdlving them. At this point

partners can start full exploitation with mutualntactual engagement, as
providers and consumers of the service.

4.5 Controlling

In the way of controlling, implementation should benaged as a project,
although process management elements are alsoeedqaicommit participants
and create inspiration. Relevant governance mesmasnshould be considered
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at the start to support the business model of Hieevnetwork at exploitation
phase.

Project management

Since this is a multi actor environment, it is imjot to consider the process
management. Project management techniques combitiedome elements of
process management, is helpful in the design aptementation of information
services. This includes: exploring opportunitieghwpartners, understanding
mutual agendas, share dilemmas, establish comnemdagand establish rules
of engagement (Bruijn et al, 2002). As advocatedbyBruijn et al, 2002, the
service system implementation principals among atwmembers are
openness, protection of core values, incentigesontinuation and substance.

Process management guidelines

The following elements adopted from De Bruijn (2pQ#e applicable to

facilitating the exploration and exploitation phsisef the implementation

network

= The process should create prospects of gain amuhtines for cooperative
behaviour. This is critical to sustainability ofetizollaboration throughout
the exploitation phase.

= Participants should have commitment power

= Conflicts should be transferred to the peripherthefprocess.

Command and control should be used as an incerglages well with project

management techniques of clear goals and time aldsed

Risk assessment becomes nhecessary process managssen regarding

financial interdependencies.

The project and process management activitieswag, of controlling are

related to the value network; and implementatictivities i.e. way of working

are related to the service formula and enablingrtelogy. The deliverables of

each design element in each phase are preserteuerd.5.

Table 4.5 Deliverables per phase

Element Value network Technology Service formula
Phase
. Letters of intention | Overview of technological | Overview  of  system
Preparation gaps and requirements collaboration requirements
Analysis -Project work plan | Overview of technical | -Draft service description
-Tasks roles and | options -Detailed service
responsibilities -Functional and technical | description (thru analysis
design iterations)
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Development Work procedures Application design Communication formula
Testing Project/Business technical support | Usage evaluation
evaluation report evaluation
Realization Roll out plan Network technical report -Pilot system -
(Incremental roll out)

4.6 Conclusion

This chapter started with a discussion of the &seential requirements for the
approach that is aimed improving inter-organizalorservice systems
implementation in volatile contexts. The five ragments were formulated
based on the exploratory case studies discusseldajsier 2, and the literature
review. Three of the requirements (1, 2, 3) focusadthe usefulness of the
approach and the remaining two (4 & 5), on the llisabf the approach.

At this point, we reflect on the approach and eatduif it facilitates the
requirements posed in this chapter: The approashlgh

Req # 1:provide decision makers in the network with mecérasito manage
the dynamics in the coordination and sustainabilify distributed business
networks.

Req # 2: assist implementers to analyse the appropriate reldgy
environment for implementing a robust technicatasfructure, with trade offs
that balance user value, scarce resources andiabiel service system.

Req # 3: enable implementers to assess and prescribe meaagvielop a
sustainable expert skill pool and technical resesrcto optimize the low
technical skill base for implementation and suppoft ICT development
projects.

Req # 4:provide systems developers with means for condyetinser—centred
implementation within a controlled process that cka changing user
appreciation and provides feedback.

Req # 5:assist the system developers to select and inegradilable system
components and technology resources into the nestersy with minimal
complexity.

Requirements 1, 2 and 3: These requirements enzeh#isat the approach
should help practitioners to analyse, assess aedcqibe the mandatory
elements for site and process preparation for-oganizational service system
implementation projects. Requirements 4 and 5 sties need for the approach
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to provide a means to adopt system developmentiggachat would accurately
specify and manage user requirements and optimatilise available

technology resources to improve system performaamog accessibility. To
answer the question of responsiveness of the agprda the above
requirements, a summary table to show location haf tesponse to each

requirement is presented in table 4.6.

Table 4.6: Requirements summary

Requirement

Page location

1. Provide decision makers with mechanisms for
coordination of dynamics in a distributed network.

Process management techniques(pg
102-104), Role checklist (106), Trade
off guidelines (106-8)

2. Assist implementers to analyse the appropriate
technology environment for a robust technical
infrastructure, with trade-offs.

bandwidth
104),

Three tier architecture,
management  practices,(pg
Service approach (101)

3. Enable implementers to assess and prescribe
means to develop a sustainable expert skill pool and
technical resources.

Inter skill pool, resource centres,
strategies, hybrids (pg106)

4. Provide means to conduct a user-centred
implementation within a controlled process

User-centred approach (105), PADTR
approach (108-119). Project
management (119), Modelling (114)

5. Assist the system developers to select and
integrate available systems with minimal complexity.

Component based development (113),
Analysis

We conclude that in theory, the support approackeldeed in this chapter is
suitable and fulfils the requirements extractedrfrine exploratory case. In the
following chapters, (5 and 6), the testing and eatibn of the usefulness and
usability of the support approach using an expestuation survey and action
research case study, will be discussed.
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Table 4.7: An overview of the prescriptive conceptal implementation

approach in the Ways of’ framework

interdependencies of skills
and technology.

-Volatility constraints at

the network formation
stage.
-Service system

implementation as an
innovation with inadequate
knowledge and experience
to manage complexity .

3589- Bulisaulbug swayskg ssauisng aAlzeI0qR|[0)

commit participants and
create inspiration

-Relevant governance
mechanisms at the start

- Use Trade off guidelines

-Prototype for testing
and requirements
management as part of
the iteration.

-Use best practice
quality standards and
framework ~ for  IT

management

-Define and install
minimum technical
requirements for a
robust systems
architecture  in all
organizations.

-Adopt bandwidth
management practices

Thinking Controlling Working Modelling
Consider: Consider: -Use a waterfall model | -Conceptual
-Project  execution  of | - Project Management combined with a spiral | modelling  of
complex system model for | networks to
-Process ~ management | decomposition of sub- | understand
Resources elements  required to | stages and iteration. overview of

network actors

and roles.
-Use object
oriented
dynamic
modelling  for
applications.
-Elements  of
thinklets  are
useful for
modelling

group decision
sessions. Adopt
pen and paper
version
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-Adopt a network | -  Distinguish  network | -Monitor the changing | Enable
perspective at | phases of exploration and | user requirements. understanding
exploration and | exploitation of how the
exploitation stages Provide incentives and | system works
-Use meetings, | create prospects for | within the
-Create prospects for gain | agreements and | gain during the | defined
and incentives for network | negotiations to create win- | exploration and prestige | business
collaboration & | win situations. during the exploitation | context.
sustainability phase.
-Trust is very important at -Context

= the exploration stage. modelling; - to

o Formalise with letters of describe

8 intention proposed

» system

3 -Contracts  at  the

= exploitation phase. -Interface

= modelling- Test

3 -Use established relational candidate

= ties to create network. interfaces  with
-Publicize early positive users.
gains to gain momentum.

-Interactions
diagrams  for
interaction
between
structural
(sequence and
collaboration)
-Reduce complexity of | -Project management | Execute the | Help users to
implementation project approach with  change | implementation project | visualise
management. stages: system context,
-Focus on value delivery performance

o to the target user group -Create multi disciplinary | -Preparation, Useful ways of

Z. skill pool and resource | -Analysis, modelling are

8_ centre. -Development prototypes,

g' -project teams with all | -Testing scenarios and
relevant skills like | -Roll out (PADTR). storyboards
developers, content
providers, application
managers and system
operators.
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Chapter 5: Testing the implementation approach for mter-
organizational systems

5.1 Introduction

In this chapter, the conceptual approach prescribechapter 4, is tested to
validate its usefulness in facilitating the reqomiemts identified for inter-
organizational service system implementation inaiftd contexts. The test
process and evaluation of the approach are dedciiliee approach described in
chapter four, consists of a new methodology foeribrganizational service
system implementation. In this chapter, we desdhketest that was conducted
on the approach using expert judgment. Elicitingegk opinion is one form of
descriptive evaluation method that can be usedésigd science research
(Hevner et al, 2004). This preliminary test usedeapert survey to test the
usefulness of the approach as whether it can peodiecision makers with
mechanisms for coordination of dynamics in a distied network, assist
implementers to analyze the appropriate technokmgyironment for a robust
technical infrastructure, and balance trade-offg amable implementers to
assess and prescribe means to develop a sustaiegdet skill pool and
technical resources, for new networks in volatibmtexts. The usefulness test
case elicited subjective expert opinion on thegrlsd support mechanisms for
specified implementation objectives, to derive gaaVe evaluations.

Evaluation framework

The theoretical framework used as the basis ofevaduation was introduced in
section 4.1. All the three U’s are equally impottdar effective decision

support (Keen and Sol, 2007). However, this re$eardy utilizes usefulness
and usability dimensions to evaluate the suppaméwork. The reason for
considering only these two is that the exploratoage study conducted in
chapter 2 did not allow identification and extraati of ‘usage’ related

requirements which can only be obtained througkragtion between actual
users and the applied support framework. This reeghowever, acknowledges
the importance of the usage dimension and recomsngrfdr future research
for implementation in volatile contexts.

The summary of the validation steps is presentdigjime 5.1 below.
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Figure 5.1 Validation summary

Evaluation (4) Analvze .| Analysis report

(3) Evaluate 5) Refine

(3a)Expert survey

3b) Action research | I
(2)Apply appAroach to Test case

Implementation

Select case study (6) Derive
(1)

Test Case study

Improved implementation practice

The next sections explain the context of this eatadn in the test summary
figure 5.1 above. This chapter presents the stpdiiep(1) selection of the case
study step (2)apply the approach to the case af3a),conduct the preliminary
evaluation using the expert survéty the next section, the case study design and
the expert judgment survey design and findingeaeeented.

5.2 The test case study

The Test case study to test the usefulness of thmoach for inter-
organizational service-system implementation inatitd environments was
carried out by eliciting information from a groug 80 experts, who were
independently selected. Designing the case invalleessions about the object
and goal of the study, unit of analysis and ussirle or multiple case studies
(Yin, 2003). The goal of this study is to refin@ throposed approach within the
usefulness dimension of the framework. The fisp stethe validation of this
approach is to select and formulate a suitable Jaesst study.

5.2.1 Selection of the case study

The case study setting is defined from the votgtdiontext for which the five
(5) key mandatory implementation requirements wedentified. The
characteristics of volatility prevalence for thisase are detailed in the
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exploratory case study in chapt&ras large public organizations in developing
economies. Hence public universities in Africa weedected as an ideal case
setting. In addition, the case preference is supddny the introduction of the
emerging inter-organizational networks of publicgamizations in Africa.
Again, characteristics of these networks are dmtaih the higher education
systems consortia case studies from Southern Affica network organizations
are no-profit, from a similar business domain, wiiterdependency, based on
unreliable technology and a low skill base to impdait and support technical
implementation projects.

Objective

The objective is to test the usefulness of the émantation approach, to
coordinate network activities develop and implensariices systems for inter-
organizational, business service systems in velatibntexts. The approach
consists of a new methodology with a reference egatimethods, techniques
and tools for the execution and evaluation of thtertorganizational business
network implementation activities, with minimal cplaxity. Out of the 5

requirements identified for the approach in chapterthe following three

requirements were appropriate for testing the uisess dimension of the
approach:

Req # 1:provide decision makers in the network with mecérasito manage
the dynamics in the coordination and sustainabilify distributed business
networks.

Req # 2: assist implementers to analyse the appropriate reldgy
environment for implementing a robust technicatasfructure, with trade offs
that balance user value, scarce resources andiahiel service system.

Req # 3: enable implementers to assess and prescribe meadevelop a
sustainable expert skill pool and technical resesrcto optimize the low
technical skill base for implementation and suppoft ICT development
projects.

5.2.2 Selection criteria

The selection criteria for the case study, waobews:

Inherent volatile characteristics

Accordingly, the sites that fulfilled the volatilitcriteria as detailed in the
exploratory case study in chapter 2, were selected

The network characteristics

A multi actor network with the same characteristiietailed in the consortia
case study irchapter 2 with different but interacting roles dntkrests at the
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parallel and distributed level: service providgyslicy makers whose interests
are strategic, IT support and the end user whbescore client is interested in
delivery of the service.

Incompatible legacy systems and technology resource

A combination of legacy assets, third party sofevgsackages, limited
outsourced applications and newly built functiotyaliwith all these parts
possibly running on different but meager computegpurces. In addition there
are free and open source applications and webcssnavailable to provide
potential source of system components.

Innovation

The project is innovative because there is limibecho prior experience for
implementing inter-organizational business systdime innovativeness of a
service can be related to the technology usedetgrgup in relation to context,
the business model used or new service featurdwiaippn (Turban et al,

2004). In this case innovation refers to all thewabelements.

The above criteria led to the selection of expidm institutions referred to in
the exploratory case studies namely Makerere Usityein Uganda, University
of Dar es Salaam in Tanzania, Eduardo Mondlane d#sity in Mozambique

and the University of Stellenbosch in South Africa.

5.2.3 Set up of case study

The set up of the case study is described followlregstructure of case studies:
the design of the case study, criteria for sitec@n, collecting evidence and
data analysis.

Design of the test case study

At the start of this case study, there was therapsian that, it is possible to
overcome the challenges of volatility in implemegtian inter-organizational
business information system, by using the apprtgpsapport approach.

5.3 Methodology for conducting the case

In this section the methods and techniques usecbmaluct the test for the
usefulness of Approach, are presented.

5.3.1 Overview of the methodology

The survey method followed the Delphi approach,cihis aimed to elicit
information and judgments from participants to litatie problem solving,
planning and decision making (Linstone and Turb®75; Linstone, 1978). The
Delphi method is particularly useful in situationdere the individuals who
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need to interact cannot be brought together in-faceface exchange of ideas
due to time or cost constraints (Kenis, 1995). Thiapplicable to this research.
Using this method information is exchanged via m&ik or email. In this
survey information was exchanged mainly through iermamplimented by
phone interviews.

The Delphi Method

The Delphi method is iterative. The results of thest phase using
questionnaires are summarized and the findings tsdtie second iteration
(Linstone and Turoff, 1975). In this case, the syrfindings were used in the
action case that followed, and thereafter the fimadluation was completed.
Accordingly after getting the preliminary resultg)ationship was maintained
with the involved experts for the follow up andlyating sufficient feedback for
the validation of the end result.

Figure 5.3.1: Overview of the Expert judgment survg for the
implementation approach

Service Case
studies

IS Case
studies

Non-SOA IS proiects IS/ISOA implementation SOA  medium

l / volatility

Questionnaires-

Round 1 Practitioners Vendors
Interviews —Round 2 Expert evaluation of the approach
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5.3.2 Selection of Experts

Forty (40) experts were selected for the experesuevaluation (see Appendix
5B). The figure of 40 experts was based on thelssaabpling theory whereby,
samples of N=30 are recommended to provide better statistiqalagmations.
The target minimum of 30 respondents was impoti@m@nsure that the survey
data analysis could provide meaningful data intggiion (Spiegel and
Stephens, 2000). It was difficult to get a compnsinee, scientific and objective
list of practitioners, vendors and researchers findrich to base the selection of
experts, to ensure a comprehensive validation. ifd kubjectivity, experts
were selected from the exploratory case study gitesented in chapter 2. In
addition, scientific survey documents and indiceteohnology practitioners in
Europe and Africa were used. Other experts wereonmnezended from
publications like theTechnology for developmenburnal, which has an
extensive interaction with IT experts from the depang world. From these
two sources, a list of IT practitioners in largegamizations, researchers and
known commercial vendors for IS/Service applicagicemd implementation
projects was compiled. The heterogeneous teanxpdres was based on the
following criteria:

The selection of participants was based on thevatlg criteria:
= |S implementation experience/ knowledge= Not lasst10 years.
= Service systems implementation=Not less than Ssyear
An important consideration in the selection of e¥pds whether to use a
heterogeneous group of experts or a homogenous lonerder to have a
balanced evaluation of the usefulness and usabilitythe implementation
approach for implementation challenges in volatdatext, it was necessary to
collect information from diverse categories of expeAccordingly participants
were selected not only from implementers, but idetliother practitioners like
researchers, designers and developers as well ms@wial vendors with
implementation experience in low to high volatiliyeas. The focus of the
survey with the highest number of respondentséasntiedium to high volatility
projects experience. Expert group categories imclud
i) Practitioners
= Business IS developers and designers, implemenierspublic
organizations e.g. government institutions and HEigBducation ICT
implementers
= |S and Service system implementation researchetfs exiperience of
volatility in Europe, Asia and Africa
= |S development researchers with track record ireliging countries
especially Africa
if) Commercial vendors

5.3.3 Data Collection Instruments

The research method used at the preliminary staage avquestionnaire. The
method was largely quantitative to enable eligitatiof the findings on
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qualitative opinions and suggestions from a widegyeaand number of experts.
In accordance with the Delphi approach the resfutimm the questionnaire
survey were used as a starting point for the nexllof detailed qualitative
research. In this section we define the structoteantent of the questionnaire.

i) Questionnaire design

The design of the questionnaire should be in camsoa with the objective of

eliciting a general evaluation of the usefulnesgshef prescriptive conceptual

model of the approaciThe questionnaire used Likert type scale questidgtis

a range from strongly disagree to strongly agréeert. questions are quick and
easy to respond to. They give a wide range of plessicores and increase the
statistical analyses available to the researchatafi®, 2005). The questionnaire
had one open question at the end, to elicit opinibthe respondents about the
sufficiency and necessity of the support set pregder the stated requirements
approach. In this section recommendations ardegiici

Questionnaire structure
The questionnaire is structured as follows:

Section 1(Questions1.1.-1.3)
Validation of expert experience as 10+ years -8 & years —service systems.

In the first section the questionnaire screengdlspondents on their experience
with implementation of IS and service system prigiec volatile settings. The
roles within which they participated in the mostatite projects are asked with
a view to confirm the required expertise experiefurethe survey validation.
The first proposition made by the research abathrtelogy and skills having
the highest volatility impact, is tested here.

Lack of adequate technical skills and technologyehéhe most direct and
significant volatility impact on IS implementation.

The experts are requested to rank the attributeslafility by their impact on
the critical success factors for IS implementatiotroduced in chapterl.

Section 2(Questions 2.1- 2.6)
The second research proposition that measure #feloness of the proposed
approach is tested in this section.

The prescriptive tools and technigques of the apghodave a significant
positive effect in supporting the realization ofe tlisted implementation
requirements.

! For the full questionnaire see Appendix 5A
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Accordingly, section 2 elicits opinions about haav the experts agree with the
proposed support for each of the 3 requiremertedli; section 5.2.1 above.

Section 3 (Questions 3.1 and 3.2)

Section 3 uses an open question to elicit expeibhi@mp on gaps and

recommendations for the approach to elicit an aga@nion of the respondents
about the sufficiency and necessity of the approddactordingly, the last

proposition is based on an overall evaluation #s\is:

The proposed support sets for the requirementsnacessary and sufficient for
the prescriptive conceptual approach to facilitateproved implementation
practices for inter-organizational service systémsolatile contexts

5.3.4. Expert judgment

The expert validation, a survey research was cdrduo elicit expert judgment
as to whether the approach is useful for the tlagecific requirements to
resolve the challenges identified for volatile @amiments in this research. The
survey is described in this section. Quantitatine gualitative investigations
were used in conducting the survey, the method tmeselecting participants
as well as data collection and analysis are prederithe evaluation and
analysis of the data collected from the expertd e@apreliminary findings and
inputs into the next stage, for further validatiand refinement in the action
case study. The definition of an expert adoptedfoexpert is as follows:

An expert is a person whose knowledge in a speddimain. In this case, the
domain is business information system and serwsées implementation in
volatile environments. Expertise is obtained grégiuthrough a period of
learning and experience (Turban, 1995). A persoexperience can be
theoretical, this deals with experience obtain@infiscientific research or can
be practical or it can be a combination of bothh{®ber et al, 2000).This
definition explains the scope of expertise that adapted for this survey.

Methodology for data collection

Two options were made available to respondentslitout the questionnaire
and return it either through a website or by fgliit out by email. Data
collection through a website igaining popularity and this form of data
collection seems to increase (Best and Krueger4)2OData collection was
anticipated to take one month but it lasted for @ths. The questionnaires
were tested in a trial run with selected partictpawho are students and
colleagues from TUD and the IT support section ak&fere University.

5.4 Data collection

A heterogeneous group @0 expertswas selected as per the criteria with
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researchers, practitioners and commercial vendon® Wwave 10-years-+
experience in IS implementation in general and/oyears Service system
implementation. There were two options available filing out the
guestionnaire: through a website or filling oueanplate file and submitting by
fax. The website was more popular. The attractigsengf this form of data
collection seems to increase (Best and Krueger )200He data collection
process took approximately three months. Figure &hws reaction of
contacted experts. The figure of 40 experts wasdas the small sampling
theory, where by samples of 230 provide better statistical approximations.
This means that the survey data analysis could prdyide meaningful data
interpretation, from a minimum of 30 respondentdun@ng the filled
qguestionnaire. The initial response got 25 respotsdereturning the
guestionnaire. Ten (10) more questionnaires wesenteto ensure the target
minimum of 30 returns. This was achieved througbnausly following up with
phone and email reminders. Figure 5.4 shows thaioseof contacted experts

Figure 5.4 Reaction of contacted experts

Unreachable
7.5%

No response
17.5%

75%

Out of the 40 experts contacted:

30 (75%) filled out and sent back the questionnaire
7 (17.5%) did not react to the request,

3 (7.5%) were unreachable.

It is concluded that the majority (75%) of the ertpdilled out the questionnaire
and data was collected from these respondentsein of the survey evaluation
it is relevant to observe that the survey got samedd return of the most
experienced experts in terms of longevity of e>grage in both business IS, and
Service systems implementation. The survey gotrmetdrom 98% of all
respondents selected primarily for their experianoslatile contexts. This was
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influenced by the researcher's close associatiod &nowledge of IS
practitioners in the field.

5.5 Analysis

The survey tests were conducted using Non parameisis. Non- parametric
statistics refer to tests and methods that are pemdent of population
distributions and associated parameters. Thesg veste the selected as the
suitable option for quantitative analysis that atmlicit qualitative opinions.
The tests are especially valuable for the resedaitd category of non numerical
data such as rankings (Spiegel and Stephens, 28R8S was used as standard
statistical package to derive some of the relevgoantitative analysis
computations. It is suitable for generating sunamalysis information for
interpretation and tabular and graphical preseamtati

The following quantitative analysis steps by (Cre$w2003 pp.159-161) were
followed:

1. Report information about the number of participgtpractitioners who
did not return the survey. A table with numbers grefcentages
describing respondents and non-respondents isfal usel to present
this information.

2. Discuss the method by which response bias will &erdhined. Bias
means that if non-respondents had responded, tbgponses would
have substantially changed the overall resulthefsurvey (e.g. Wave
analysis or respondents/ non-respondent analysis).

3. Identify the tools for statistical analysis and tistecal computer
program for testing the main questions from the stjaenaire.
Statistical analysis packages were envisaged ioitdBk, since the data
interpretation was to be based on quantitative yaigal SPSS was
selected as suitable for generating survey analyg@mation for
interpretation and tabular and graphical presemati It is
recommended as widely used and powerful data deghgskage that
can handle varying ranges of statistical proced(ifaiant, 2005).

4. Interpret meaning of data: This is the last stegdath analysis. Based on
the results presented in the previous point, tsearecher interprets the
data and constructs an evaluation. The evaluatimedato explicitly
answer the initial objective of this exercise teess the usefulness of
the approach.

5.6 Presentation and interpretation of expert surve data

The presentation of the survey results followsdbestionnaire design because
the data elicitation is progressive and each sedtitfils a specific objective
within the evaluation. The questionnaire sectiamd @bjectives are as follows:

» Section 1- Establishes actual expert levels anticgaation in volatile
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projects, as well as the priority elements of vttt
e Section 2- Evaluates the usefulness of the approaéhcilitating the
three requirements.
e Section 3- Elicits recommendations for further ioy@ment on the
approach.
A summary analysis for each section is presentedables and graphs. A
grouping of questions that are closely related dsedin the presentation of
results in section 2. This is followed by the iptetation of the analyzed data.
Additional comments to explain context of the fimgs are provided by the
researcher.

5.6.1 Elicitation of opinions about priority elemerts of volatility

(See section 1 of questionnaire)

This section establishes the background of theréexaad elicits their opinion
on what influences the most volatility in IS implentation projects measured
against the critical success factors of IS impletatgon.

First, we establish the actual levels of experiefurethe experts. This is

necessary to further confirm the credibility of sy findings, based on actual
(not assumed) experience.

Table 5.6.1 (a) Experts IS and service experience

IS experience | No. of | % Service No. of | %
experts experience in | experts

Years of Years of

experience experience

Below 10 4 13% Below 5 12 40%

10 23 7% Syears 18 60%

10+ 3 10% 5+ 0 0

Table 5.6.1 (a) presents an overall summary sho@ig of the experts had 10
year and above experience with IS implementatiah 0% returned 5 years
experience with services systems. This is furtimgloesement to the credibility
of the survey findings.

The details of the experts participation categamy projects with volatile

characteristics survey, numbers per category aeil #xperience (average
number of years) in the IS and service system imptgation is presented in
table 5.6.1(b).
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Table 5.6.1 (b) Average experience with IS and sece systems
implementation by expert category (in years).

Expertise category No. IS experience (Av yrs | Service experience (Av.
n=30 yrs)

Project Manager 1" 10.25 4.5

Researcher 9 12. 5.

Designer/Programmer 5 10.4 5

Support 3 7.75 475

Vendor 2 11.2 4.6

The tables 5.6.1a) and b) above, confirm the legklxpertise levels required
to validate the usefulness of the approach. Trexeh criteria was a 10-year-+
and 5 yrs experience in business IS and Servicéeraysmplementation
respectively. The findings also confirmed with higlercentage, experts as
project managers (36%) with practical experiencd eesearchers (30%) in
implementation projects affected by volatility cheteristics. The project type
was in the public sector and the majority went ¢glly beyond the planned
schedule. These factors are further validation xqfee participation in the
typical context of the problem domain and projd@racteristics considered by
the research definition of volatile settings. Theuits also confirm that service
implementation is a new paradigm with comparativielyw experience. The
expert experience with information systems and iserv oriented
implementation is presented by category in figuels(a).
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Figure 5.6.1 (a) Experience with IS and service sigsns implementation by
expert category (in years).

5] 5]
‘ Information Systems Service systems ‘

14
12
10

Average experience in years

o N A O 0

PM (11) R (9) D/P (5) Support (3) Vendor (2)
Expert category and number

Ranking the factors influencing complexity

In question 1.2, the experts were asked to rank kiye elements of IS
implementation, that contributed most to the comipje of business IS
implementation projects. The ranking of the impletagon elements, is based
on their impact levels on the critical successdextor IS projects. The success
factors which were presented in chapter 1 and ,darived from literature
sources as the yardstick for IS projects that cgmyith technical, business and
human goals (Mcmanus and Wood-Harper, 2003; Vidgeal, 2001; Booch,
2003).

The experts used a ranking of 1 to 5 assigned termele the order of impact
for the elements that influence volatility. Forghordinal scale, we used the
mode to interpret the findings. The median or mekeuld be employed as a
measure of central tendency for ordinal data. Det$ons using frequencies
/percentages of responses in each category carbalapplied (Blaikie, 2003)

(see figure 5.6.1(b)).
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Figure 5.6.1(b) Volatility ranking graph
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Impact of implementation elements on critical success factors

Figure 5.6.1 (b) shows the value score madef¢r the impact of each volatility
element, against a critical success factor fomilémentation. An occurrence
of m=5 for a single element, indicates high volatiliijnpact. Looking
superficially at the results above, the preliminarvey result indicate that
support for developing technical expertise to impat and support technical
projects, has 3 out of 4 factors whene5. This indicates that expert opinion
ranks skills development as the number one prioetyuirement to improve
implementation practices in volatile contexts. Trelbgy comes second, with
process management. This result also underscoeesnthortance of user—
centered approach to implementation.

5.6.2 Section 2-Assessing usefulness of the approach

This section specifically evaluates thgefulnes®f the approach in facilitating
solutions for the three proposed requirement statedction 5.2.1. In section 2,
a 5 point Likert scale was used, whereby the egpeted their opinion on the
usefulness of the tools, techniques and methodsepgirement, on a scale of
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1=strongly disagree, 2=disagree,3=Neutral, 4=AgréssStrongly agree.The
Likert scale derives ordinal data whereby numbersegally represent verbal
statements. The mean, mode and standard deviaéom aemputed in the data
analysis. Thenean(mn) represent the average value score given ésuipport
set per requirement, thmode(m) presents thenost frequent score, while the
standard deviationprovides a measure of how spread out the dataset i
Similarly to section 5.6.2, the mode (m) was usetterpret the test findings.
This is because the arithmetical manipulations ireduto calculate the mean
(and standard deviation), are inappropriate foringiddata (Blaikie, 2003;
Clegg, 1998). For ordinal data, the median or msigguld be employed as a
measure of central tendency (Blaikie, 2003).

The findings for usefulness test were analyzed dasethe following positive
indicators forUsefulness
» Low frequency of neutral scores that indicated thate experts have
experience to evaluate the support.
= High frequency ofstrongly agree (m=5)scores— Indicates a high
endorsement on the usefulness of the support fer dtated
requirement
= High overall average score per requirement

Table 5.6.2: Responses on the usefulness of thegmgbed approach

Give your opinion on the usefulness of the propdsets and techniques
to support the requirement. The approach should:

Req # 1: provide decision makers in the | 1=strongly disagree, 2=disagree, 3=Neutral,
network with mechanisms to manage the
dynamics in the coordination and
sustainability —of distributed  business

4=Agree, 5=Strongly agree.

networks.
n=30
objective support 112 (3 4 5 Mhn | SD [ M
Decision making | Group support systems, | 0 | 0 | 8 12 10 |40 |12 |4
Network trade-off
guidelines.

Define actor, | Role checklist for a|0 [0 | 2 12 16 44 109 |5
role and

_— provider/consumer
responsibilities

business model

Distributed and | Meetings 0(0]0 16 14 |44 |08 |4
parallel
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communication | Online forums
Formalize Letters of intention, 7 15 8 40 |11
. Agreements for
business .
exploration and
collaboration contracts for
exploitation
Req # 2: assist implementers to analyse the
appropriate technology environment for
implementing ~ a  robust  technical
infrastructure, with trade offs that balance
user value, scarce resources and a reliable
service system.
-Technology trade off 10 12 | 8 39 |07
Flexibility of | guidelines
service delivery | -Analyse best practice
service infrastructures
-Three tier architecture
Inter-network , 13 12 5 37 |11
Iparallel access Remote sefvice
strategy
Network access | -Specify minimum 4 13 13 |38 |06
and reliability requirements
-Bandwidth
procurement consortia
-Bandwidth
management guidelines
Integration  of | IT infrastructure library 17 |7 6 34 |09
available system | guidelines
and technology | Service wrapper
component
Req #3: enable implementers to assess
and prescribe means to develop a
sustainable expert skill pool and technical
resources to optimize the low technical skill
base for implementation and support of ICT
development projects.
Optimize use of | -Survey available 2 1" 17 |45 |06
best available | expertise and identify
expertise training needs.
-Start  nucleus  with
champion organization.
-Inter-network skill pool
and resource centre
Sustainable -Institutional incubators 9 10 11 40 |1.0
capacity building | -Free and open source
applications and
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platforms.

Distributed and | Online help desk facility | 0 | 0 | 11 10 9 39 (11 |4
parallel support

Devolve Institutionalize user |0 |0 |5 13 12 |42 |11 |4
technical ~ user | training.
support Adopt hybrid training.

With regard to the potential usefulness of the psal support sets for each of
the three requirements, the experts were posithautatheir usefulness in
supporting the implementation of volatile enviromtse This is shown by the
highest overall occurrence of (m=4). It was alsteddrom the results that the
experts that the prescribed technology supportescdhe only two neutral
scores (m=3). This may be attributed to the faat the service paradigm is new
and experience with required technology maybe déidhitamong practitioners.
The experts agreed with most with the usefulnesheofpproach to support the
optimization of technical skills which scored witte highest number of 5 (m
=5). This is in line with prior findings in sectioB.6.1, where the skKills
deficiency was scored as the highest impact vilatihctor, making it the
highest priority for improving implementation praets in volatile contexts.

5.6.3 Summary evaluation of the approach

(See section 3 of the questionnaire)

In this section, the experts evaluated overall wieebs of the proposed
approach and provided recommendations for furtmeprovement of the
approach. There was general agreement that theagpwould prescribe the
means to the stated requirements leading to impraméer-organizational
implementation practices. This is a positive but @aaonclusive validation as
shown by the expert comments and recommendatiorise E€xperts
recommended the following additional elements lier Approach:

i) Integration of heterogeneous business systeapartmental data and various
services should be given more emphasis

i) Tools and techniques for a common developmeasebthat maintains
individual systems with inter-organizational intpevability.

iii) Tools and methodologies to fast track chanigesrganizational culture and
plan long term business strategies. A suggestichmade to utilize thE&uture
searchmethodology.

iv) Tools and methodologies to model/evaluate adsbusiness processes and
compare with proposed new business processes.

v) Monitoring and Evaluation (M&E) tools.

5.6.4 A summary interpretation of expert survey resarch findings.
The test was conducted as a preliminary validatoprovide indications of
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usefulness and derive elements for further imprernof the prescribed
approach. The survey used the questionnaire refoons 30 implementation
I/service systems experts, to validate the usefsilobthe approach for reducing
complexity for inter-organizational service syst@mplementation in volatile
contexts. The expert respondents who participateflis survey had a 10 year
average in business IS implementation and 5 yeaiSdrvice oriented systems.

All the research propositions made for each of theee sections of the
gquestionnaire were been supported by the findisdslbws:

Section 1 Lack of adequate technical skills and technologyehthe most direct
and significant volatility impact on IS implememnbat

The experts confirm the lack of technical skillsthe biggest challenge for
reducing complexity of IS projects implementation in volatilcontexts.
Consistently 87%strongly agree that, service centers and open source
development platforms would optimize the low skilise for implementation
and support of technical projects.

Section 2: The prescriptive tools and techniques of the apph have a
significant positive effect in supporting the reation of the 3 listed inter -
organizational implementation requirements.

The methods, techniques and tools for the propeggdoach are potentially
useful to facilitate the 3 requirements for integanizational implementation,
as demonstrated by the overall score value of (jn= 4

Section 3. The proposed support sets for the requirements,na@cessary and
sufficient for the prescriptive conceptual approath facilitate improved
implementation practices for inter-organizationargice systems in volatile
contexts.

The expert were positive about the usefulness @fagproach to resolve the
stated requirements but, presented further issuwasprovement which can be
investigated in further refinement cycles for theppmach. The
recommendations are highlighted in the concluselnv.

5.7 Conclusion

In this chapter, the usefulness of the approach twased using an expert
judgment survey. According to the experts, the a@agh is potentially useful to
improve the efficiency of the implementation prees for service systems in
emerging networks affected by volatility. The usedéss test was conducted by
eliciting expert opinion on whether the approactlddacilitate three of the five
requirements of the approach referred to in se&i@rl to satisfy the following:
= To provide decision makers in the network with n@dbms to manage
the dynamics in the coordination and sustainabibfy distributed
business networks,
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= To assist implementers to analyse the appropriaehnblogy
environment for implementing a robust technicakasfructure, with
trade offs that balance user value, scarce resparw a reliable service
system and

= To enable implementers to assess and prescribesmeadevelop a
sustainable expert skill pool and technical resesito optimize the low
technical skill base for implementation and suppdiCT development
projects.

The low returns of neutral scores for assessing tdohniques, tools and
methods to address specific requirements demoedtthat the experts agreed
that the proposedupport was useful in the way proposed for eacthef3
requirements. We now relate the expert survey fiigslito the overall research
objective. In chapter 2, the exploratory case stimiyhlighted issues of
volatility that constrained the implementation ef\sce systenimplementation
in inter-organizational networks. For such networkksrking with resource
scarcity and, notably deficiencies in skills anttastructure, the experts agree
that the approach proposed in this research, caisdzbto assist implementation
practitioners, to coordinate network activities andtain business collaboration,
prescribe technology requirements, design, devahmpsupport reliable service
systems with optimized resources.

However, as indicated in the last section (3) & tluestionnaire, the experts
also raised gaps in the support sets and furttadilitg issues.
The following points were extracted from the sugiges given by respondents:
= For networks in volatile contexts, additional reguients for tools and
methodologies were proposed to include methodatoge change
organization culture to roadmap long term busirgsstegies and to
model/evaluate existing business processes andaremyth proposed
new business processes. This is a usability issue.
= Observations were made that trust was not emplthsgr®ugh in
network sustainability. This will require an explicomponent in the
assessment of stakeholders’ opinions about presitspifor successful
business network formation and sustainability.
= A more explicit role for monitoring and evaluati¢M&E) tools and
activities in such networks were critical.

The expert endorsement of the usefulness of theoapp is a positive

preliminary step in this validation. However, itrist conclusive as it is yet to
test the approach in meeting the pending usak#isyies. To complete the
evaluation, the usability requirements should beweted. This was done using
the action research case study in the next chapter.
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Chapter 6: An empirical validation of the implementation
approach

6.1 Introduction

In this chapter, we discuss the tests conductengusie action research case
study, to evaluate the usability dimension of thpraach. Usability is a general
concept that cannot be measured but, it is relatseveral usability parameters
that can be measured. Measurable usability parasiietéinto two categories:

* Subjective user preference measures assessing hotv ttme users like

the system
« Obijective performance measures, which measure apabie the users
are at using the system (Nielsen and Levy, 1994).

The usability test of the approach evaluates stibbgeaneasures from the
implementers using the approach. Subjective meadulfd the objective of the
meta-analysis for this evaluation aimed at meaguistential for adoption in a
limited case study context. To test the usabilityttee approach, the action
research case study was used to evaluate if theoagdp met the last two
requirements, (out of five) which focused on ussbilThis evaluation is a
further refinement of the approach as indicatednfrthe usefulness tests
conducted in the previous chapter, using experggutent. Results from the
expert survey which focused on the three usefulregpgirements, showed that
the approach was potentially useful but, theseltesuere not a conclusive
evaluation of the approach, because further refémgwas necessary to test the
usability dimension.

TheUsability of the approach was tested to see if it could:

Req # 4:provide means for conducting a user—centred impigation within a
controlled process that tracks changing user apiatean and provides
feedback.

Req # 5:assist the system developers to select and inegradilable system
components and technology resources into the nestersy with minimal
complexity

We first describe the action research case thatused in the evaluation. Next,
we describe how the approach for service systenteimgntation was applied in
an inter-organisational network. Finally, the résubf the usability test are
presented, followed by the conclusions for thelfealuation of the approach.
The validation stages presented in this chapteshosvn ag3b) Action case
evaluationand(4) analyse (5) (refine)in figure 6.1 below:
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Figure 6.1 validation context

(4) Analyze
Evaluation " Analysis report
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6.2 Action research case study

In this section we present the inter-universityisggtion information system
(IRIS) case study based on the site selectionrexit®r volatile and inter-
organizational networks, presented in section 5&c®on research is a type of
investigation combining practice and theory thatlésigned to cooperate with
and support enfranchised actors and groups in tersystudy (Williams et al,
1988). The strength of this action research casttydt to validate the usability
of the approach for requirements, which comprisee ¢bmplex relationships
between the people (different stakeholders), tbeqases (implementation) and
the technology (new service orientation). Even Wiithe and cost constraints, it
was acknowledged that these usability requiremargsdynamic and therefore
can only be satisfactorily tested in as close &b life environment as possible.

6.2.1 The inter-university registration information system (IRIS) network

The IRIS implementation project was undertakentoge founder universities
of the Research and education network of Ugandd&N{REThe three members
were Makerere University, Mukono Christian Univgrsiand Kyambogo
University in Uganda (East Africa). RENU is an egieg network formed in
February 2006, to initiate higher education colfalion in education and
research.
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6.3 The IRIS implementation case study

In this section, we describe how the inter unigreggistration system (IRIS)
was developed, tested in an interuniversity netwtekt bed’ of the three
universities.

Occasion

The network goal was sustainable quality servidiwely through affordable IT
resources and development of local skills capaditye IRIS network was a
prime case candidate to test the proposed apprdach improved

implementation practices in the inter-organisatior@atile context. All three
universities had an ongoing, incomplete or fail¢krapt at development of
such a system.

Set up of the project

The set up of the project is described following #iructure of case studies
outlined below ie the design of the project, critdor site selection, collecting
evidence and data analysis.

Criteria for selection

The site fulfilled the criteria of selection defthén section 5.3.2. In addition,

the choice of the student registration servicetlier case study implementation
was consistent with the justification given in ctea? exploratory case studies.
Student administration system is core to univerbiginess, and difficult to

adapt from commercial software.

Time constraint
In addition the ‘test bed’ case study should bedceted in a relatively short
time frame of at most 5 months from October 200Bdabruary 2007.

Design of the action research IRIS project

The starting assumption for this case study wats'itha possible to develop an
inter —organisational service oriented businestegysvithin a short time frame,
that provides value to the users by following aplamentation approach that
facilitates a user- centred implementation andgiaties available technology
resources with minimal complexity, to balance thgeruservice formula,

technology and the value network. The researchtedaxs innovator-participant
in the action research case study.

Case objective

The objective of the IRIS case study was to impletnas efficient and reliable
inter-organizational registration system pilot fitve three universities. The
objective was achieved by applying the PADTR metihagly (introduced in
chapter 4) supported by the prescribed support #oruser—centred
implementation and integration of existing systeand technology components
to develop the IRIS. Focusing on the usability regquents to test the approach
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referred to in section 6.1, was done in the follayroad steps:
For the user centred approach, the implementers
= defined the critical stages for user involvement.
= applied participative approaches and tools.
For the integration of available systems and wahpmments to develop IRIS,
= available systems and web components for IRIS dewaetnt were
reviewed,
= selected and integrated relevant components fordthelopment of
IRIS.
To assess the usability dimension, implementerduated the proposed
methodology as to whether it was usable in suppprtihe realisation of user
functional and non-functional requirements.

6.3.1 IRIS Project evaluation framework

The IRIS project enabled the usability test of dipproach, which constitutes of
the PADTR methodology and support techniques ants.tdhe methodology
combines the stepwise sequence of phase execitibe waterfall model made
up of the phases, Preparation, Analysis, developniasting and Realisation
(PADTR). The phased activities are conducted iritemrative sequence of the
spiral model (Boehm, 1988). The implementation supevaluation focused on
the usability requirements for the user-centredémgntation and selection and
integration of available technology components égedop IRIS. The approach
recommends a user centred implementation thasesilparticipative approaches
with collaborative approaches for the multi actantext, complimented by
requirements management that monitors user appmctias the system
evolves. Using the PADTR methodology, the caseystucorporated the basic
elements in usability engineering; an empirical rugest and prototyping
combined with iterative design (Nielsen and Bekgd992).

6.4 Implementation of the IRIS case study

In this section a description of how the Case waplemented using the
PADTR methodology is presented. The activities thiate conducted and the
results for each stage are described.

6.4.1 Preparation

A high level meeting of Academic registrars and @gpvice chancellorsn
charge of academic affairs was held to agree awvel fgirmal commitment to
collaborate on the IRIS implementation. The motoafor the formation of the
business network was agreed as the challenge efrdgwg computerized
information systems across various functions, tduce high initial and
recurrent costs. It was anticipated that the IRdvise implementation network
would add value to university business in the folltg ways:
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» Cost effective registration of users for each anadénstitution.

* Exploit the abundant student resources to protosymh a system at a
very minimal cost. If successful, it can be scalg@dby replicating the
process.

e Synchronize each institutional registration rouitlerough the use of a
generic system, later enabling easy informatiorarge.

e Other value added services.

The anticipated system would ultimately be scalgpdemitting each academic
institution to build into it additional function&yi as per their needs.

As a means of reducing uncertainty for the netwadlaboration and
sustainability, guideline 3.1 was emphasized. TRKS Inetwork was based on
prior relational ties and embedded relationshipsaf@vertter, 1985; Uzzi,
1996). The three institutions had prior IT colladtgrns as founder members of
RENU. The outputs of this meeting were:

¢ Minutes of meeting.

e Consensus on business agenda.

» Letters of commitment.

«  Work plan.

« Formation of the project steering and project managnt committees.

The project management committee

A team of 6 people was set up to coordinate ancag®the project activities. It
included 4 members from Makerere University (champand host) and one
from each of the two partner institutions. The teldad weekly project
management meetings from the inception of the ptoje

Introducing the PADTR methodology and approach

At the first meeting of the project management cathe®, a brief was given to
the development team (6) and the project manageneamh (6) about the

PADTR methodology to be used for implementatiorisvas a presentation by
the researcher on a stage by stage basis. Thewagefollowed by a question
session The developers raised doubts about feasibility s#r (participation at

all stages of the implementation. Concern was agpressed about the
modelling skills of the developers, most of whonrevapprentice programmers
and, whether it was possible to review and integravailable system

components and comply with user requirements.

The outputs from the project management team ieclud

« The work plan (figure 6.4.1 (a); activity schedul®IS activities and
deliverables (table 6.4.1).

« the implementation role checklist (figure 6.4.1 @)d role descriptions
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(Appendix 6C).
As prescribed by the approach, a role check list generated to assign project
responsibilities, roles and tasks (Maitland e28I03).
e System review criteria (see section 6.4.3).

Figure 6.4.1 (a) IRIS Activity schedule using the RDTR method

ember (October  November (December |Janugry  (Febiary |March Al May g
D Task Name Dwsin | St | Fiish [ E B [w e [B[w[E[B W E[B[wE B wEB[M[E B w E[a[mE[B]nE
1 |Prenarafion Woays? Ve 104DE  Fi 20607
TAna\ysis Bdays? Wed 2008 ThutHBmT
TDevelupmem ddays? TuelZHI0E  FriZHERY
TTestingandEva\uaﬂun eyt BHZHBOT R 35007
TRD\\-omofpiImapphcahon Diays?  Mond27  FidI?
TDucumemmn 158 days? Wed 92008 Fridi2rl?

Figure 6.4.1 (b) IRIS Implementation project roles(see Appendix 6.4.1 for
descriptions)

Client » Steering Committee

A 4

Project Management

\
v v
Development Systemgnfrastructure o
Team Maintenance Training and Support
T Documentation
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Table 6.4.1: - The IRIS project- Activity break-down and deliverables

Activity Sub Activities Participants Deliverables/Outcome
v N -Steering e
1.1 Identifying participating committee a) Participating institutions
institutions .
' b) List of contact persons
1.2 Presentations to various -Project within each institution
icipati i management
Fnasr:iﬁﬁgﬂgg Acadermic team S c) Letters of invitation and
commitment
- 1.3 Identifying a generic Developers ,
registration procedure p d)  Common business agenda
o . .
_c;s 14 Identifying and training -Content providers | €)  Tentative work plan
5 gevglopers from participating f)  Anagreed upon
§' institutions registration procedure
1.5 Documentation (meetings, gd?.pt)tetllble to each
presentations, invitations etc) nstitution
g) List of developers from
each institution
h)  Breakdown of tasks per
institution capabilities
) s -Project -
21 Requirements elicitation management a) rIngeillsrtr:;rl;rr{ ;?ggjee;r;caetof
2.2 Requirements analysis team each institution
2.3 Review of available MIS -Systems analyst | b)  Stakeholders' meeting to
™ 194  Documentation of -Developer finalise requirements
; -Selected
§ :zeilg\rl‘t/esments and MIS stakeholders c) Listof potential open
= source MIS for review and
& evaluation criteria.
d) Identification of the best
MIS at present to use to in
the development of the
system
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customisation needs

Activity Sub Activities Participants Deliverables/Outcome
3.1 Design of logic flow -Development a) Logic flow diagrams
diagrams team b)  Graphical layouts
3.2 Design of graphical
layouts for final system ¢) Selected system
w components
3.3 Identify and select various
‘3 open source MIS d) Adn atft t;are bortwes
s components registration system
Téb 34 Development of final
=3 system
3.5 Documentation of
Development Activities and
selection criteria for MIS
components
41 Testing the system at :_I?:;/te éorgﬁ;ss a) Evaluation report
- each insiitution - IT Support b) A complete and working
4.2 Revision of the system bare bones registration
g based test feedback system
a 4.3 Documentation of c) Testlog
requirements for testing,
procedures and evaluation.
< 5.1 Customization of :ﬁ_egﬁ:)%%enrs a) A complete and working
2 application to each Institution bare bones registration
=3 59 Installation of apolicati system customized to the
% . nstallation of application Institution..
5.3 Documentation of the

b)  Scaling-up plan

6.4.2 Analysis activities

Registration profile report and review report of current system

These were the two main inputs into the analysigestRequirements Elicitation
was preceded by the analysis of the institutioegistration profile and work
flow. This was elicited using a similar format falt institutions. The aim was to

get a better understanding of common

stakeholder requirements elicitation process.
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Stakeholder meeting for requirements elicitation

The elicitation process was a point of focus f@ tlase study because analysis
is the trigger of user involvement to define theruglue proposition (Booch,
1999; Van de Kar, 2004). This is a focal stage ittiates the usability test of
the approach for the user — centred implementatdgairement. A stakeholder
group meeting was convened to decide the core IR&vices for
implementation. The constraints to be considerdtienselection of services for
the pilot implementation, was business importanue f@asibility of execution
within the short time frame of 5 months. The efitin was conducted in 3
stages: brain storming, problem analysis and cgavee.

Participants — There were 15 participants from the 3 instituticftidents = 5,

Faculty = 4 deans, registrars=4, IT personnel (maides in charge of the
session) =2, rapporteur = 1 (recorded the procgediand assisted the
moderators) and the researcher as participant\wrserl.

The GSS sessio Group support system (GS@en and paper version), was
adopted in the design process (with some limitajioto improvise for the lack
of the group support software. The purpose of ishodology was to decide
on an acceptable set of core system requiremenésGES and plenary sessions
were loosely structured but productive because $hekeholders were
moderately conversant with the registration systesyes and challenges. This
adaptation was useful to cater for the successorfacof parallel input,
anonymity contribution and session recording in atiegion sessions (De
Vreede and Muller, 1997). The GSS was conductddllasvs: Three ‘thinklets’
thatcould be useful to the early phases of the etioitgprocess and executable
in a short time, were selected.
= Introduction —An introduction of the objective of the meetingdawork
procedures were given. A brief about the ‘pen ampgep GSS session was
presented to enable participants to familiarize mgelves with the
objectives of the elicitation process, the methogdglto be used and process
for the session

Stage 1: Brainstorming session (free brainstorm)

To start the brain storming session participantsevasked to comment on the
preliminary IRIS functionality presented by the dkmpers, with additions,

modifications or deletions. The list included aespum of registration

functions and services which were prepared pridghéomeeting. The question
was “What services would you like IRIS to providePtie participants were

given a pad of yellow sticky notes and pens toewmtfiteir answers. The notes
were collected and answers collated to derive tlectfonality that was

eliminated or added. The second iteration was jputnd the new list with

additions and eliminations was generated. The fomnality and service list

from the brainstorming stage is shown in tableZ.4.
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Table 6.4.2 Stage 1: Brain storming results

Registration and related functions Service /outputs

1. Student data capture. Student bio and programme data report.
2. Verification. Verified student data.

3. Certification. Id card and certificate.

4. Performance data capture & grading. Progress grading report.

5. Generate Examination timetable. Exam timetable.

6. Exam result Data capture & grading. Examination grades report.

7. Issue academic transcripts. End of year and graduation transcripts.

Problem analysis (fast focus) - stage 2

In the second stage the list of selected requirgsneras put to a vote to
eliminate further requirements. Participants wergked to eliminate
requirements and identify implementation constgafot those requirements. In
addition, the participants were told to focus amdcore registration solutions
that could realistically be executed within the éntihs period. From the list, of
functions and services, items 4 to 7 were elimishaRarticipants felt that they
were not the priority core registration functiomslavere dependant on items 1,
2, and 3. Besides it was not feasible to implenmtbiim within the time
constraint. The selected core registration funstiare shown below.

Stage 2: Problem analysis results

Registration and related functions Service /outputs

1.Student data capture Student bio and programme data report
2.Verification Student validation (Verified student report)
3.Certification Id card and certificate

Stage 3 - Convergence: Plenary session to generatdution

A plenary session involving a detailed open discusthat was structured by a
question guide, complimented the GSS session. Tlestipns were based on
critical common issues and challenges, derived fitoenregistration profiles of
the three partner institutions. A detailed disomssbn the selected IRIS
functionality, regarding process efficiency andeefiveness, was guided by
questions that were aimed to determine non-funatiomquirements, highlight
issues and constraints and check completeness.tiblego issues were not
critical. The results are presented in table 6&)2
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Table 6.4.2 (a) Guide questions for IRIS requiremets formulation

Registration

Guide question

Basic functionality requirements

step
1.Capturing How should the data be captured? | IRIS needs to support both online data capture as
student well as a parallel paper-based system to take into
information
account the prevailing conditions within each
institution.
Where should the student data go? | -Faculty
-Registrar
-Student
2.Verifying What are the critical points of | -Authenticate all relevant documents
§tudent . verification? -Validate Course admission
information
-Verify payment
Can payment be based on credit | -Guided by institutional payment policy
units taken by a student?
3. Certifying | How  should we indicate )
registration . o IRIS must support a hierarchy of outputs that
. completion of the registration
completion . )
0 include:
process’
-Registration card/certificate
-Program/course information,
-Ability to generate an examination card/permit for
a fully registered student and examination lists
-Produce a student ID or directly link into systems
that produce student Ids.
Where should the registration

information be transmitted and

why?

-Faculties, The library, Dean of students office,
Finance department, hospital/clinic, ~Security

department and occasionally to the Ministry of
Education and Sports.

-Interface and generate standard reports.

Results of the requirements elicitation workshop

The participants agreed that registration consist&lbroad steps:
» Capturing student information
» Verifying student information

» Certifying student registration
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The basic IRIS requirements for the pilot are sunwed in two categories of
functional and non —functional requirements in Apglig 6.4.2 (b).

A user satisfaction test was conducted for the gsupport session using a 4-7-
point Likert questions (Den Hengst et al, 2004). 6kerall conclusion was that

all participants were satisfied with the productdathe process. (For

questionnaire and responses, see Appendix 6.4.2).

6.4.3 Development

The lack of adequate technical skills especiallgoftware development was as
key cause of complexity. The individual institutiim the IRIS network did not

have the sufficient technical skills, or facilitit development in a distributed
environment. As seen from best practice in the adiascase study, the network
consolidated scarce programming and support skitis a nucleus resource
center hosted by the champion; Makerere Univerditye IRIS development

team constituted of 6 people; 2 qualified develegard the rest were co opted
computer science student apprentices from the acétwicubator at Makerere
University. The two partner institutions’ contribmrt was inconsistent and

infrequent, because of the physical distance talévwelopment host.

After requirements analysis, the design processaregvith iterative

consultations with the users Wiklund (1994). Tleedtions used models to elicit
user feedback about design requirements. Modebiogvities included the
following:

= Design of logic flow diagrams (D1)

= Design of graphical layouts for final system.

Other development activities included:

= |dentify and select various open source MIS comptnéD3)

= Development of final system and documentation ekbtigoment activities
and identification criteria for the selection oétharious MIS components.

Modelling

Primarily, UML modelling was used, specifically thetivity diagrams to
capture the operational context, representing thexatl hierarchical order by
which activities were executed. The technical dedar IRIS was sent out to
the elicitation workshop participants, to reviewogedures and information
requirements. The current and proposed registratiork flows for IRIS are
illustrated in figures 6.4.3 (a) and (b).
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Figure 6.4.3: (a) Graphical lllustrations of Current registration practice

Institution Student Bank

UNEB submits information

Give Admission letter 1o Student

v

(Give student stamped slip lo confirm paymenD

Present stamped slip to Institution

Give Student Registration certficate

Register with other units
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Figure 6.4.3 (b) Graphical lllustrations of propose IRIS registration
practice

Institution Student Bank System

UMEB submits information

Give Admission letter to Student

Logon to system and create profile
Upload pictures, documents
|s profile accurate?

Yes
Print bank slip, pay to bank

update student's infarmation

Update other units with student's info

Generate Student 1Ds

Check with unit (Hospital 7

Remind student

Update profile (Elective Courses)

Complete payments
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Technical architecture for IRIS

After the finalising the design with user constittat the developers selected the
IRIS architecture. In this section we describelRi architecture and selection
of components to develop the application, basetherprescribed methods and
tools of the approach. This section is also impurfar the case study usability
test objective, toassess whether the approach provides means td seléc
integrate available technology components and sysésources, for networks
that need to balance low maintenance with reliabl@ices. The first priority in
the selection of development platforms was a teldgyo—free standard that
could support a wide range of applications. IRISs vagveloped around the
MVC (Model, View Controller) architecture referred in section 4.5, in
accordance with the design of the supporting (KEMéxtGen) framework.

Figure 6.4.3 (c) MVC Architecture

~_  Conuoller

In accordance with the standard three tier archutecfor service systems
prescribed in the Approach, the IRIS technical ieckure consisted of the
following layers:

e An Inter- university campus network.

* The Internet was the second layer of IRIS wherandtirmation retrieval
from the IRIS portal was requested and providedudh the Internet.

Content was availed for the IRIS portal via a catio® from the campus
networks (via a fire wall) to the Internet (off-ged&ours). The minimum
technical infrastructure requirements in terms ohfiguration and various
network equipment like routers, firewalls each campnetwork were
prescribed. The prescribed minimum infrastructuapacity for each member
institution, were:

e A server with at least a Pentium 3 processor, 256NMBAM and 1GB of
free available disk space, Linux or Free BSD opegadystem (with all the
relevant patches or updates for security),

e Stable LANs from which to access the system, \iithernet (10/100MB)
speeds) or a reliable Internet connection with eerage speed of 2KB/s
(downlink).

* A fully operational client computers running at deavindows 98, with
Internet explorer 5 onwards, or any other graphieeded operating system
equipped with a W3C standards compliant web.
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Selection and integration of available and web congments

The selection of the development framework was dosiag the following
guidelines stated in section 4.4.4.

A rating of the software criteria was done to setbe best option as shown in
the table below.

General Software quality evaluation
Grading: 1=Weak, 2=Fair, 3=good, 4=Very Good, 5=dibent

Factors Moodle | Mambo | Joomla | KEWL | Chisimba
Ease of installation 5 5 5 3 2
Ease of use/navigation 5 4 4 4 4
Ease of development of system | 2 4 4 3 3

modules/scalability

Visual appeal and ease of interface | 5 3 3 5 5
re-design

Availability of documentation 2 4 4 & 5
Level of security 4 3 2 5 5
Total 23 23 22 25 24

Using this selection criteriathe Knowledge Environment for Web-based
Learning (KEWL)framework, was adopted as the as the best franketaor
adopt for the IRIS development. KEWL, (pronouncedlis a Free and Open
Source Learning Management System (LMS) that rin8mache, MySQL and
PHP. It was developed at the University of the WesCape (UWC) in South
Africa, to facilitate research into collaborativeilioe learning. To date 12
African universities including Makerere Universityare part of the
parallel/distributed, user/development forge. Thisd and tested, home-grown
solution developed by Africans and tailored to édm/global requirements, was
a sustainable and ideal platform choice for th&lRiplementation case.

The desirable attributes of KEWL platform were thee of existing, free and

open software components that would reduce co#, the best available

applications, with low demand on the scarce devetoyg resources and support
low maintenance and scalability (Brown, 2000). Ehattributes also supported
the IRIS network goal of implementing reliable, tsirsable business systems.
In reality this principle cannot be strictly obsedventirely because existing
technologies may not suffice to build a system thhils user requirements. In

the case of IRIS, implementers agreed that an figad®n of existing
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applications did not produce components for a ceteptompliance with user
needs.

Application and content design
User participation

As recommended by the user—centric approach, maaeltools for elicitation
of user feedback for iterative changes should beutted and, instruments to
collect user suggestions for incorporation into tew system should be
determined at this stage. The development teamtifideh 3 critical points
where user involvement was required. The threeestagre:

* Review of the application and content design.

* Review of the user interface.

* The testing and roll out of the application.

Group user representatives for the three groupstest, faculty and registrar
were selected. The representatives were the mtige and willing participants
in each group and their role was to attend weekiyept management meetings
where progress briefs were given by the lead deeelo The representatives
were also invited to review the content and progatesign and, communicated
progress to their group via the mailing list. Besidthe weekly project
management meetings, the developers had technestings. Communication
was frequent via the sub committee mailing lists.

Content and application design

Content was supplied by the academic registrafiseofind the design format
was largely determined by the current registratiorms for student data
capture. The forms were reviewed by the registraffice with the user

representatives, to remove redundant data fieldsf@ncompleteness of data
capture requirements. Common data capture elemeets processed into the
IRIS application design and differences were logded customisation at

individual institutional sites. The content grou|scadescribed the required
formats of the content to include email and phawd tommunication, web
browsing audio and video capabilities. Content trefers to what users will
trigger and this includes text, graphics, web pagemils, audio and video.

The application designwas largely dependant on the content descriptium, t
technical architecture and selected platforms basethe KEWL framework.
The screens emulated the data capture forms gredchy the registrar. The
user group also provided input for the look and fefethe interface; font,
colours and text. A graphical artist produced papetotypes for the key
interfaces to be valuated by the users until cayergze emerged on the choice.
A team of 2 programmers and 3 apprentice studematgrammed the software,
tested it and partially documented the processerAfive weeks, the first
prototype was delivered for testing by the usewupgreepresentatives and other
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active students. The evaluation of the first pyggetwas mainly based on the
visual aspects, navigation, speeds, ease of userdiadility (see quality
assurance test for users; appendix 6A i). Users §iarther suggestions on the
navigation and icons, colour improvements and thiéity to have a single
access to all IRIS functions. The ‘final’ prototyffer the case study purposes),
was produced after 4 months in mid February 200fFe IRIS home page and
lay out screens are presented in figures 6.4.8r(@)b).

Figure 6.4.3 (a) IRIS home page

|@ Cannot find server - Microsoft Internet Explorer E]
File Edt View Favorites Tools Help ,’,'
\ . - A e
@ Back = () - |%] E] Y| D sath Grraetes @ (- ip m o[ el
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= bﬁaj *@» | R ——
b= N A o ——
N {\ First time users = click here
Registered users #
L & Areyou a 1styaar student registering to start studying with the University?
e Areyou applving to stant studying with the University?
email. | | "I I3 this wour first encounter with this system?
passiard: | click here 1o get started
Continuing students :: click here
Are you already registered with the University?
Are you registering for electives far the present semester?
Do you &l ready have an accountwith this system?
click here to proceed with registration
Registration deadline:
R Staff members :: click here
Amount owed: —
[re 1B balanc !- T h Areyou a member of the academic or administrative staff?
. AT Do you oversee a deparfment or tutor a group of students?
L%”}j{”{f'?"'_‘?“‘f- . J "9_‘/ Are you respansible for specific activitie s within the University?
— click here to registerflogin
F .
i ﬁ @ E_a_f @2007 Inter-university Re gistration Information System & Terms of Use & Privacy Policy : Help 1
3 )

4D Internst

| Bz i - B e, | 455 | @ adeb | Ftero. | @, T [ Capstsais f@ggﬂ.@ 309 PM

Documentation was a core element of the IRIS implaition primarily
because this was a learning experience that rexiinetive refinements of the
system. All user feedback was recorded in all sessions. Quality assurance
tests for users and test criteria checks to avogpgmation of faults in the
system were developed (see appendix 6 A ii).
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Figure 6.4.3 (b) Student data capture screen (Regiation)
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6.4.4 Testing

The first usage system test was conducted at Mekddaiversity, with 18
students. To run a usage test, the following sBpssaacs and Walendowski
(2002), were used in the case study. Participamt® wrganised in three test
groups at three different days in the same venee t@ble 6.4.4). This was to
enable the developers to manage the number of bagrmore importantly this
strategy would derive a comprehensive record opaeses, problems, and
suggestions from a specific user group, withoutriiption. Besides, different
user groups had different functionality interestdaese of their duties. Students
were more interested in the student data captuteegistration outputs, while
registrars put emphasis on the verification of studlata, with finance and the
faculty. Application developers noted all problepes user category and tried to
solve some problems that cropped up during the ligstrmal discussions were
also held betweethe users and the developers to get a better uaddnsg of
usage. The two person support team was overwhelitbdsupporting and
logging user queries for the first test group ofstdents. Brief user guidelines
and questionnaires were administered to the tle®egtoups as the mechanism
for data collection and enabling interpretationusér feedback. The prototype
was evaluated by the user and, feedback was adaigsextract what could be
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incorporated by the developers. A test log listpwential points of failure,
support and escalation procedures for parallel disttibuted help desk were
planned. A pre-launch checklist was used to endigreorrect sites and process
preparation.

Table 6.4.4 Test groups

Test Group 1. Students: n=18 2. Faculty: n=12 3. Academic Registrar: n=10

Subjects Undergraduates (12) | Humanities(9) Policy manager (3)
Post graduate (6) Science (3) Registrars (3)
Application managers (4)

The resultsof the usage test

A working IRIS prototype with the following functmality:

e Capture student bio and programme data.

« Verify financial, course and personal data.(linKitance, faculty data base)
e Certify registration.

Not all intended features worked as intended amddibcrepancies required in
some case, major revisions. Table 6.4.5 summattigetest group findings for
each of the requirements.
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Table 6.4.5 User summary evaluation of IRIS

Function Functional Executed? Non functional | Executed?
requirements requirements
1.Capturing | Generate a unique | No, requires | -IRIS  needs to | Yes, it was
student student identifier change in | support both online | demonstrated as
information university policy. | parallel paper data | possible.
The old | capture.
registration  IDs
were retained.
Implement various | Students  could | support new students )
appropriate levels | only edit their bio | continuing or | Yes, registers both
of access rights data. Other levels | returning students
were not tested. groups.
Capture bio and | Yes All fields, with | Reliability, ease of
programme data | internal validation. | use and accuracy. Yes but, very slow.
2.Verifying -Authenticate  all | -Could only | Implement holds and )
student relevant interface with | penalties for tuition | No. this was referred
information documents finance to verify | fees. i .
- . 0 next version.
-Validate Course | tuition fees.
admission
-Verify payment -Faculty interface
was not ready to
test course
verification.
3. Certifying | IRIS must Support | All products were | Interface with | Only possible with
registration a hierarchy of | demonstrated stakeholders finance and faculty.
completion outputs that | except for | Faculties, The
include: examination card. | library, Dean of
-Registration students office,
card/certificate Finance department,
-Program/
information,
-Examination card
-Student ID
-provide internal | New students got | Registration should | This was not
communication email account on | be a one stop | possible in the short
links registration. Users | process. term, because not all
could link to departments that
internal email and should interface with
link to internet. the academic
registrar, had ready
systems to interface
with.

The general impression was that the test subjeets wositive about the core
IRIS performance. The majority of the core funciiomere working. The test
demonstrated to the test groups that it was p@ssitihin a limited context, to
capture student bio and course data, verify paymeértition fees with the
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university finance department and faculty (parglathnd print the registration
report. It was also possible to generate all bt ohthe products that certify
registration. The speed was quite slow, which goseproblem in a real

situation where big numbers of students registbe majority of users found
the system was easy to use and navigate and weaseplvith the single sign on
and links to the university email system and Inéérbrowsing. Financial

verification was possible but tedious due to thaumiaf data search required.
Overall, despite the technical problems, the usene very positive about the
potential of the IRIS pilot.

6.4.5 Roll out of the pilot applications

After the iterative testing and incorporation ofeugeed back, the pilot was
ready for launching at the three network sites gcatudy context). The
minimum equipment pre-installed were servers ah éastitution. The planned
activities for IRIS roll out were:

= Customization of application to each institution,

= Installation of application on the destination sesvfor each Institution,

= Documentation of the unique needs of each ingtitutio facilitate

customization as well as installation proceduras@ricomes.

Results of the service distribution

The system was distributed and tested for parahel distributed usage at the
different participating sites. Although the thrésr @architecture had been tested
and proved able to deliver services at the bottptrallel and distributed level,
it was evident that a synchronised service deliaryhe three campuses was
not possible due to the inadequate bandwidth cgp&agynchronisation could
only be done off peak. The member institutionsiareharge of their data but,
they had access to each other's data for updateeetieval of information.

Gaps

The provision of mutual redundancy which was a ieguent of this
collaboration could not be tested. To improvise thervice delivery
mechanisms, the service was hosted by Makerereetsity and mirrored at the
intranets of the partner institution. Rotation bé tservice provision in case of
failure was not possible due to the inadequate Wit capacities and
inadequate technology facilities to enable the ji@vrole at the partner sites.
To optimise bandwidth usage, the IT support marsagare given a brief on
bandwidth management practices, as prescribedanafiproach. Bandwidth
management here refers to the policies, procedarpgrtise and infrastructure
necessary to ensure that procurement volume ismsad in an environment of
dynamic allocation, proper utilisation, and miniatisn of peaks and troughs in
the usage pattern. (AAU report for Network requieeins, 2004).The distributed
user support was also tested at this point. A Comneporting interface for
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failures and queries by users from all sites int&#d under an existing joint
collaboration office was launched at Makerere Ursifg, to optimize scarce
technical skills. This worked on an escalation $asiat starts with local
network administration. It was still premature fibe partners to review the
business agenda but, the first project implemesratview was done.

Project review

It should be emphasized, that the IRIS implememtatvas undertaken as a
necessary business collaboration that provided poortunity for case study
research. The project was not experimental fom#étevork institutions and still
continues, to be scaled up from the initial IRI®piwith lessons from the case
study.

After the completion of the IRIS pilot, the projeoanagement team (with the
developers) convened a project review meeting $esssoverall project impact,
problems and formulate a way forward. The procegsdof this meeting formed
the report to the steering committee for furtheioc The meeting was both
formal and informal in that, we shared views ondb@&lelines espoused by the
approach and, refined them based on empirical ruEldsee section 7.1.3).
During the review meeting, the researcher admirgdtesability questionnaires
to 12 members of the implementation team (inclyslegect management and
developers) who are the direct beneficiaries of ithplementation approach.
The data collection, analysis and responses frasnatsessment are presented
in the next sections.

6.5 Methodology
6.5.1 Data Collection

To collect evidence on the usability of the apploas meeting the two
requirements identified in section 6.1, data tridatjon using multiple sources
of evidence was used (Yin 2003). These includedtipeaires and interviews
used to assess the usability of the Approach. dbece of the evaluation data is
the implementer, who is the direct target of thabilty goals and overall
research contribution, as mentioned in section 1.5.

Data was collected from 12 respondents includingeldgpers, IT support
managers and technical support using:

i) Questionnaires: Likert scale questionnaires lgiteinformation on the
usability attributes of the approach were applied.

ii) Interviews: The main collection procedure for answering theeriwiew
questions was the unstructured open ended intemigwselected experts. The
interview aimed at eliciting detailed explanatiossd gaps in the approach.
There are different options for conducting intewse such as face-to-face
interview, phone interview or group interview in gl a researcher interviews
participants in a group (Creswell 20003). In these we used face-to-face
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interviews. The interviewees were typically IT sagpmanagers in charge of
the implementation project.
i) Participant—observation by the researcher l#edature study were engaged.

6.5.2 Analysis

A combination of qualitative and quantitative arsédymethods was used to
analyse the usability test results of the caseystddalysis of a case study is
one of the least developed and most difficult asp&case study research (Yin,
2003). This was also the case for this applied IB&Se study project. Two
general data analysis strategies described by 2003) are ‘relying on
theoretical propositions’ and ‘developing a casscdption’ of which the first is
preferable. In this case the first strategy wakvetd by using guidelines from
chapter 2 as guidance for the case study analysis.

Qualitative research analysis

Data analysis for the usability test combined qatlie and quantitative
methods (Creswell, 2003; Seale et al, 2004). Thiewng generic steps by
Creswell were followed to analyze the case studylts:
= Organize and prepare data for analysik this case questionnaires
were sorted and arranged in respondent categdiesinterviews were
recorded and then transcribed.
= Read through all the datahe researcher skimmed through the data
collection forms and interview transcripts to obtaigeneral idea of the
information and reflect on its overall meaning, toee of ideas and
general impression of the overall depth, credipiénd use of the
information.
= Interpret meaning of the datarhis is the last step of data analysis.
Based on the objective of conducting the case sttloy researcher
interpreted the data and constructs and evaluafioa.results from the
usability test of the approach are presented iméx¢ section.

Independent-samples t-testThe initial analysis conducted for the results of
the Likert scale responses from the implementesgduan independent —
samples t-test by dividing the implementers intgr@ups; programmers and
analysts. An independent — samples t-test is itsedmpare the mean scores of
two different groups of people or conditions (Patl]a2005). The results from
the separate groups test presented no significterpretation for the usability
test and, they were combined in a single samplb/siedo derive a meaningful
for interpretation. This single sample usabilitgttéor users of a product, is
supported by Nielsen (1992, 2002). Nielsen poinistbat usability tests that
compare different groups of people using the sapmications as (in the t-
tested conducted with two sub-divisions of impletees), have no comparative
data for thepurpose of the present meta-analysis. They doorapare different
systems and thus would not contain data to helpcehbetween two design
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alternatives.

6.6 Research findings and Interpretation

This section presents the research findings ornntegshe usability of the
Approach to meet the requirements for user—centémgzlementation and
integration of available technology system resosirees applied in the action
research case study. Based on these findingstenpiietation of the usability of
the approach to meet the two requirements is predemastly, the overall
evaluation of the approach is presented.

The case study findings show an overall evaluatidicating that the usability
of the approach to meet the 2 requirements was niginaded within a limited
context that was constrained by time and techrpoalblems. The participants
appreciated that the tests were done with a skeletoctionality but, agreed
that there was potential functionality for scaldpil

6.6.1 Usability evaluation

The results from the usability test derived frora timplementers are discussed
in this section. As per the objective for condugtithe case study, the test
targeted the developers and IT support managersupervised the project, for

an initial performance test on the usability of #pproach, to achieve a reliable
service system that complies with user requirements

Questionnaire responses.

The test subjects filled a questionnaire based orsystem acceptance
questionnaire from HUSAT research Institutéor usefulness and usability
research. The questionnaire consisted of threaossctFirst, back ground
questions were asked so that the demographicsaigérs could be described.
Next, four dimensions were mentioned: functionalggtisfaction, clarity and
effectiveness. The respondents were asked whdtlegragreed or disagreed
with the statements for each dimension on a Lilsedle of 1-5, whereby
1=strongly disagree and 5= strongly agrekastly, this was followed by the
open questions section which elicited informatiobowt the problems
experienced with implementation approach, the fonstthat worked well or
did not work well and why. (See guestionnaire ApprréB). A quantitative
analysis from the data collected with the user'ssgjonnaire was done and was
complimented by qualitative feedback from the wiEwvs and observations to
derive issues for improving the approach.

The extent to which the test subjects felt the apgn was usable is shown in
table 6.5.1 a) and (b) below, by the analysis efrtfode (m), mean (mn) and

" http://www.lboro.ac.uk/research/esri/hfdc/indemht
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standard deviation (sd).
The results from the test groups regarding usghilie presented in the next
sections.

Table 6.6.1: Responses on the usability of the Appach
a) Functionality
Usability n=12

Answers: 1=strongly disagree and 5=

strongly agree.

Functionality 1123 |4 |5 |mn |sd m

1.1 could easily find the potential development |0 |2 |5 |3 |2 |34 |09 |3
components for IRIS on the internet
2. The Approach helped me to select potential [0 |0 |2 |6 |4 | 416 |12 |4
IRIS components.
3. The Approach is helpful in accurately [0 |2 |2 |2 |6 |400|06 |5
recording and reporting user requirements.
4. The Approach guided the wuser {0 |0 |1 |6 [5 [433 |10 |4
requirements negotiations
5. The approach helped me to conceptualize |0 |1 |3 |6 |1 [333 |05 |4
and understand user requirements.
6.The Approach made it easy to monitor [0 |0 |5 |3 |4 [391 |11 |3
changes in user requirements
7. It was not easy to involve users inthe [0 |5 |1 |6 |0 |3.08 11 |4
development stages.
8. | experienced many technical problemswith |1 |3 |4 |4 |0 (29 |09 |4
the integration of existing components

b) Responses on Usability factors

Usability factors n=12

Answers: 1=strongly disagree and 5=

strongly agree.

Effectiveness 112 (3 (4|5 |mn |sd m

9. Using the Approach increased my productivity [0 |2 (1 |5 [ 4 | 391 (11 |4

10.I do not see any advantage in using the [0 |1 |2 |7 |2 | 383 |08 |4
Approach

11. Using the Approach improved my |0 |1 |4 |6 |1 |358 |07 |4
performance

12. | do not need the Approach to active to |0 |7 |2 |3 |0 | 266 |12 |2
execute the same task

13. Overall | find the approach usable in |0 |0 |2 |7 |4 |45 |08 |4
implementation.
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Clarity

14.The Approach guidelines are clear and |0 |2 |3 |4 |3 | 3.66 | 1.07 | 4
understandable

15. The Implementation stages were logical to [0 [0 |1 |5 |6 |441 (12 |5
follow.

16. It is not always obvious what to do next 0|4 |43 |0]266|12 |3

17. The outputs of each implementation stage |0 |0 |3 |4 |6 | 458 |09 |5
are clear

18. | found the Approach easy to use 0[O0 |1 |5 |6 |441 |06 |5
Satisfaction

19. The Approach was interesting to use 110 (3|5 |3 37508 |4
20.Using the Approach saved me time 0|0 |4 |6 |2 |383|14 |4

21.1t will take a long time for me to learn howto |1 |6 (5 [2 |0 | 3.0 |07 |3
use this Approach

22.1 would like to use the Approach for future |0 |0 |2 |8 |2 | 4 12 | 4
implementation projects

23.1 am not satisfied with the end result 11712 (2|0 |24 |11 2

The results in tables 6.6.1 (a) and (b) above,catdi an overall positive
usability evaluation by the implementers, shownniby4 and the negation of
dissatisfaction with the end result; m=2. The eXoes to note are the
responses to positive statements, where m=3. Ife t@) the approach is
evaluated by how well it performs the actual tasisthe two specified
requirements. It is noted that the implementersndidfind it easy to search and
analyse available technology components to devi$ as indicated by the
neutral response, m=3. This was attributed to thee tlimits given for the
project and limited experience with web search ¢odlhe time constraint
narrowed the search and analysis scope for poteie@lopment components.
The same table also shows that the developersnetr@ble to track changes in
user requirements. This maybe attributed to ussratic responses to requests
to verify design elements of the system. Givenghssive and erratic response
from users, it was not possible to monitor charnge®quirements accurately.
The lesson from this observation is that, a usatred approach requires
willing and active test subjects. The other possitplanation was the lack of
modelling experience by most of the designers. UME cases were used in a
very limited context. The interface had the mosivaaiser group (students) and
users were satisfied with the aesthetically pleasa@ern look and easy- to-use
menus.

6.6.2 Open questions

The test subjects were asked, using open questwmst function(s) of the
approach worked well for them and what they misdglititing qualitative
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opinion about gaps and problems encountered ingushe approach,
compliments the questionnaire responses by prayidatails and explanations
to the quantitative analysis of the Likert scalgpanses. See table 6.6.2 (a).

Table 6.6.2 (a) Functions that worked well

Attribute Remarks

Elicitation and negotiation | -Easy to use and convenient.

techniques -Delivered timely negotiations.

Logging/reporting user | Convenient, fast and reliable.

requirements Enabled consistency of the requirements handled through

out the elicitation process.

-Review of available systems of | -Convenient and fast.

available internal systems -The criteria was easy to apply to available system and
-Selection made selection quick.
-Prototyping -Prototype revived waning user interest and participation in

the project.

Overall PADTR a framework Logical steps and outputs, done iteratively made the
implementation flexible and logical to follow.

Problems Areas

The implementers were also asked about the probtemg encountered in
using the Approach. As expected with all new systamot all intended features
worked as intended. The usability problems inditétg the response of the
implementers from the interviews are summarizethinee categories in table
6.6.2 (b).

Table 6.6.2 (b) Responses on usability problems

Category Problem Remark

Network -Limited development participation by the | -Incentives  to  sustain
partners was the weakest link for sustaining the | developer interest were
network collaboration. required.

-The champion was overloaded and less | -A virtual development forge

productive because of the unilateral effort. over the internet would
-Distance from development host institution | enable synchronous
limited partner participation. participation ~ of  distant

partners and  increase

productivity.
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Technology

-Modelling approaches like the UML use cases
were time consuming.

-The development team had limited expertise
with web search tools for available components
on the internet.

-Low bandwidth capacity could not deliver
the

Dedicated bandwidth and off-peak operations

synchronized services for network.

for a specified period enabled the synchronized

-Modelling approaches that
are less demanding for time
and skill constraint projects.

-The

services at all 3 institutions is

synchronization  of

possible during off peak
hours.
-Mirroring services off peak

for updates.

tests at Makerere University.

Process Passive and erratic user response made | -Process management

tracking changes in user requirements difficult. methods to ensure active
user participation.

-Structured  and  formal
methods for getting user

feedback.

Case Conclusion

In this chapter, the usability test of the approachducted in the action case
study environment was discussed. The test demdedtthat the approach was
usable and showed in a limited context, the typesaful outputs that can be
obtained using the approach. The usability testiwhias based on the last two
requirements for the approach, compliments the fsusefulness by expert
judgement in chapter 5. This completes the appresaluation.

We reflect on the case study and the results barselde overall objective of the
research. In chapter 2 we discussed issues fromadlagile environment that
were an obstacle to service system implementatiorinier-organizational
networks. Issues such as the unreliable infrastracthe shortage of technical
skills, and the unstable socio/economic environnperged an implementation
challenge to business collaborations by emergirtggar&s. In chapter 4, five
requirements were presented for the approach, basdéaly on the volatility
issues from the exploratory case study in chapter this chapter, we described
the way we tested the approach, based on the Zeswmnts, using the action
case study.

With regard to the usability requirements, we ts$hee approach to see whether
it:
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= provided systems developers with means for comdpdi user-centred
implementation within a controlled process, thaacks changing user
appreciation and provides feedback

= assisted the system developers to select and ateegvailable system
components and technology resources into the netersy with minimal
complexity

To conduct the case study for the implementationRI&, we adopted the

PADTR methodology prescribed in the approach, esotrerall implementation

framework. Within the PADTR methodology, the présed development

methods, tools, and techniques were applied fortihe requirements and

evaluated by implementers’ satisfaction and sulyjedpinions.

It was concluded that the approach was usablehiea a system that complies
with user requirements though not essentially eclssonized service system.
The standard three tier architecture was testechpprbved for service delivery
but, the consistent synchronization of servicegHerthree institutions requires
a higher bandwidth capacity. The case demonstridigidthe approach could
support the review, selection and analysis of #xjstechnology components
required to develop the application in a limitedhtext. The limitations of the
approach to support these two requirements weted and recommendations
made by the implementers, to be incorporated ih® riext version. Some
limitations were constraint based and not necdgsdue to faults in the
approach.

6.7 Conclusion and recommendations for further resach

The IRIS case presents a worthwhile first time dation of this approach.

However, the prescriptive implementation approdubutd be applied to more

cases before it can be said to be a “validatedlémpntation approach. The
case study shows that some activities were exe@gegrescribed and others
with modifications, a few were not executed atal others were not done
satisfactorily. The results of the interviews witle experts and implementers
present the basis for further improvement of thelementation approach in
future projects. A discussion of the activitiesttimght improve the usability of

the approach, if they were well executed, is preskn

= Scan existing technologies

A comprehensive review and analysis of the availabthnology components
to be short listed for developing the applicatishpuld be demonstrated for
achieving better results than the IRIS case. INRH8 case, review and analysis
was demonstrated in a limited context that reviewpdn source applications
available and familiar to the development teamssas attributed to the short
time frame within which the IRIS project had to é@escuted. As the essential
precursor for component based development (CBDjiewe and analysis of

existing technologies requires expertise with welrsh tools, time and effort
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before development starts. A better result shod@dabticipated with a wider
scan.

= Collaborative requirements elicitation and analy&&)

The use of the GSS in projects with high uncenaioit user requirements
should be validated further. The IRIS case suggé#sas with moderate

uncertainty of requirements, GSS can be modifieds® only those ‘thinklets’

required for the negotiation process and compliamnplenary sessions. For
participants with no prior experience with grougidan techniques, training in
steps and logic maybe required before the intranyctessions of the elicitation
exercise. In addition, a well structured workingdgucan suffice to provide

structured guidance and momentum for useful disooiss

= Define roles, tasks and responsibiliti¢D1)

The case study showed that this activity should bk done explicitly for the
development team, in order to anticipate actuabldoexpected from each
institution. It is critical to take stock of develers (and other critical technical
skills) available at each institution and their gatencies, to plan for the
anticipated skill shortage and possible task oegflior the champion.

= Distributed development environment

The case study revealed a distance constraintdtkabled partner institutions
from active participation in development hostedhat physical location of the
champion. Online facilities to enable a distributeyelopment environment, is
critical in such projects to enable participationnii partner institutions, by
eliminating the distance constraint thereby indreaproductivity.

In this research, we investigated the elementsotdtiity that constrain inter-
organizational service system implementations lg/ ¢émerging networks in
developing economies. We formulated requirementsotoe these challenges
and developed an approach to support implementatidhe problem domain.
The usefulness and usability of the implementatmpproach for inter-
organisational service systems, was tested andlatai. We conclude that
improvement of the implementation approach sho@dakcontinuous activity
and effective recommendations for further reseaa be made, both for the
IRIS project in particular and, the implementatepproach in general. IRIS is
still undergoing further test and development tiers outside this research that
can improve current IRIS functionality and validatiof the approach further.
Further research into both, should focus on imprgvihe above mentioned
activities which were considered essential to siilly improving the
implementation result. Every implementation usimig pproach propagates the
improvement cycle of the PADTR methodology and infe improved
efficiency and reliability of implementation pramts for inter-organisational
service systems implementation in volatile contexts
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Chapter 7: Epilogue

Enough research will tend to support your dasions.

Arthur Bloch

This research started with investigating and idgntj current problems and
challenges faced by emerging inter-organizationatworks in volatile
environments, in implementing service systems. dhjective was to develop
an approach that helps to improve the efficiencyl amliability of the
implementationpractices for this problem domain. In this chaptee, reflect
upon the research, discuss the research findingsedtion 7.1, the research
approach in section 7.2 and provide some directionsfurther research in
section 7.3.

Based on the research done to understand the iraptation issues and
challenges experienced by emerging networks intimleontexts, develop the
requirements, test the approach and interpreffitedings, it is concluded that
the approach is useful and usable to improve thigexfcy and reliability of the
inter-organisational service systems implementatmocess for emerging
business networks in volatile contexts. The researtput is an approach that
consists of anew implementation methodology supported by, cotttive
business systems engineering, service system engmeand process
management tools, techniques and reference guetelihe contribution of this
approach is significant for emerging business bollations particularly in the
developing economies, where there is limited kndgée and experience on
how to create and sustain such networks. This osimi cannot yet, be
generalised for all emerging networks in volatimiexts, since the tests were
done in a limited case study context, and requiree refinement iterations. As
Markus et al (2002) recommended the use of a desitgfact on a single
project may not generalise to different environraent

The exploratory case studies that were done inteha&) for the sub-Saharan
universities and S. African university consortiariehed our understanding of
the volatility challenges and enabled the iderdifien of current practice and
process issues in intra/inter organisational imgletation in environments with
characteristic volatility. Based on the issues fifiedl, we formulated the
requirements for an approach as a solution to thesses. During the research,
we implemented an inter-university registrationtegs (IRIS) pilot, where the
new methodology was applied to test #pproach in a typical volatile setting of
a three university network, in Uganda. The impletassi evaluation gave a
strong positive indication for the functionalityatisfaction, clarity, and
effectiveness gained from using the PADTR methoglploThis was the first
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opportunity to test the new methodology used by #pproach, and the
evaluation was an endorsement of the usability miaeof the approach, to
improve the efficiency and reliability of inter-angisational implementation.
From the researcher's participant/observer role, wagreed with the
implementers, that this was a first positive indaa but, not conclusive. We
considered expert recommendations for further imgmeents that should be
done through more iterations of the approach,fiemint volatile contexts.

It was concluded that, improvement of the impleragobh approach should be
an on going activity. IRIS is still undergoing foetr development iterations
outside this research and improvements have beele nmadevelopment by
using lessons from the case study. Such improvesriectude the use of a
distributed development environment, which resulitei more productivity

from all partner sites and creativity by the depehent team.

Research conclusion

While we cannot fully generalise our findings, weserve that this approach
has been derived from generic implementation besttiges, recommended by
experts from IS and relevant inter-disciplinary emeh, and it has an
empirically validated potential to respond to ernwaily researched
implementation challenges in volatile contexts. Sehdactors make a strong
basis to conclude that the approach can be useafdl @sable forall
implementation projects that experience similar st@ints. However, it is
recommended that when using the implementation o@gpr practitioners
should adjust instructions to the differences ia #pplication situation. This
implies that even though this research has focusedemerging inter-
organisational networks in the higher educationtasecdhis approach can be
used in other public organisations, taking intosideration the uniqueness of
the context of application. Such uniqueness maludecfor instance technical
staff issues whereby, other sectors unlike the arsities who normally have
dedicated IT personnel may have to out-source tieeinnical staff. Beyond
these uniqueontext issues, it is our observation that while liasic elements
prescribed by the guidelines remain the same, icityatand flexibility in
response to the uniqueness of the project, coméisbuo success. Every
implementation using this approach propagates rtigrdvement cycle of the
PADTR methodology and informs improved efficiencpdareliability of
implementation  practices for inter-organisational ervice  systems
implementation in volatile contexts, irrespectiale sector of application.

In the next sections, we present an overview of @narrived at this research
conclusion.
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7.1 Research findings

In this section, research findings are presenteduth discussing and
answering the research questions. The central thigeaf this research was to
develop an approach to improve the efficiency aetialility of inter-
organizational service system implementation imatii@ contexts. In order to
develop such an approach, three research questemsformulated in chapter
one. They are discussed below.

The first research question was:

7.1.1 Research question 1

1. What are the current and emerging issues initti@ementation of inter-
organisational service systems by business netvinnkslatile environments?

This research question was intended to help udejatled understanding of the
taxonomy of inter-organizational networks and sarsystems and the issues,
problems and challenges involved in their impleragaobh in volatile
environments.

This research question was answered in chapteramkefurther elaborated in
chapter two. We learnt that inter-organizationategns are extremely hard to
design, implement and manage because they havé@lawttors. In addition,

the implementation of a service-oriented systemuireg an assembly of the
three elements of the service formula, enablingprtetogy, and actors in the
network organization.

The case study with three sub—Saharan universities the South African
university consortia confirmed that, service systamplementation was an
innovation in volatile contexts and, it was conisted by complex challenges
caused by the volatile environment. The followingef constraints were
identified:

Issue 1: The complexity of the multi actor inter-oganisational environment

The emerging business networks in the case studyesh characteristic
interdependencies of technology and technicalsskdimpounded by the multi—
actor setting. It was evident from the findingsattithe bureaucratic decision
making and communication structures, observedhervblatile context would
not be amenable toetwork collaboration. As researchers in the fiedtfirm,
the activities in inter-organisational networks aynamic and, the decision
making is capricious and unstructured. Hence nétwoordination is a priority
issue that requires support (De Bruijn, 2002; Pwéei0).
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Issue 2: The unreliable technology infrastructurem the emerging networks

Case 1 (implementation practice and challengesuin-Saharan universities),
showed that in volatile environments, system rdligb is critically
compromised by the unreliable technology infradtres lack of resilience in
legacy systems and monolithic structures, as vaelhadequate bandwidth and
latencies. In addition the case also showed thahntogy was a core
interdependency for the network, because it igh bost investment. A reliable
infrastructure is the core technology requirementd reliable service delivery
and this is a focal support requirement issuedhder et al, 2002; Parasuraman
et al, 1985, 1988, 1991).

Issue 3:The shortage oftechnical skills

In this research, we established that solutiongHertechnical skill deficiency
were rated highest by the expert judgment, becskifis pose the highest risk
to all three elements of the service implementatibe network, the service
formula and the enabling technology. From the egitoy case study, it was
revealed that organisations in volatile environredatked adequate technical
skills to implement and support technical projeesd, this deficiency
contributed highly to the implementation projectiuiges. Literature sources
confirmed this observation (IDRC-Guidelines fortingional maturity report,
2000; Walsham, 20000; Roche and Blaine, 1996; He&31; Mundy, 2001,
Odedra and Kluzer, 1988).

Issue 4: Deficient requirements analysis process

Case study findings showed unreliable systems wiise involvement in
specification and performance evaluation was niégdéigor non existent.
Accordingly, the lack of user participation in sysis implementation
contributed to the underutilisation or lack of atlop of systems. The
involvement of users in requirements elicitatiomalgsis, design and
development of systems has been documented agith&ry success factor to
realising system implementation goals and adop{®woch, 1999; Swanson,
1998; Nelson, 1990; Davis, (TAM), 1989)

Issue 5: Complexity of integrating varied legacy amponents and available
system resources

The integration of the relevant elements preseamtsiderable complexity due to
the diversity of the existing systems componentspld&atory case study
revealed that organisations in merging networkehagdependently evolved IT
system mainly over the past 20 years, combiningdggassets, third party
software packages, limited outsourced applicatioasd newly built

functionality, with all these parts possibly rungion different but meagre
computing resources. These systems are difficultdband upgrade, leading to
high maintenance and low scalability. Resource cé#iyarin the emerging
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networks entails that, useful elements from exgsigstem resources should be
integrated into the new service, to open up systlEm$usiness partners, and
third parties (Arsanjani, 2005; Brown, 2000).

As a result of the above five issues, it is a @mgk to improve implementation
practices for the emerging inter-organisationailvoeks in volatile contexts, to
increase operational efficiency, enhance respones& to users and enable
adaptability.

7.1.2 Research question 2

2. What implementation mechanisms can be used f{enment inter-
organizational service systems in volatile contexts

In chapter three, we discussed this research guestiprovide a possible way
forward to derive the relevant mechanisms for imprg implementation
practices in volatile contexts. The potential solg discussed included, IS
development, collaboration engineering, process ag@ament and service
implementation theories. We first discussed the idant methodologies,
models and approaches that have been used famflementation of business
information systems to facilitate and manage bussimgocesses at the parallel
and distributed levels of the organisations.

Information system development

We presented Collaborative Business System Engnee(CBSE), the
waterfall modelas the basis for IS development, combined with Sip&ral
model (as introduced by Boehm, 1988), to support compbnieased
development (CBD). Collaborative business engimgeis recommended for
the multi coordination of multi actor activitiesspecially negotiations and
decision making. CBD presents development advastémyequick adaptation,
incremental improvement and modellinBrototyping approaches were also
recommended for interface and data oriented pmjdot elicit iterative user
feedback and manage evolving requirements. In iaddgrocess management
theories are useful to inform development of precaspport and criteria for
validation of out puts.

Next, we studied the service development theories get a detailed
understanding of critical service elements and hbey can support the
reduction of complexity for inter- organizationaldiness collaboration.

Service framework issues

It was established that service system implememtatquired an assembly of
three elements; the service formula, the enablkuhriology and the network
organisation. Therefore, service system implemamtdor inter-organizational
networks in volatile contexts should consider the&rdependencies among
these elements and the trade offs that would ba@restjto provide the required
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service value. Trade off guidelines are a critiel@ment of the requirements,
because the prevailing unreliable infrastructureadequate technical skills,
organizational and process challenges indicate thieatrade-offs between the
technology and service value can be high.

Technology infrastructure

Technology deficiencies in volatile settings indéch that technology and
service quality tradeoffs are high. To resolve théficiency, the emphasis of the
technology requirement should therefore be on howathieve a robust
technical architecture, for reliable service delyewith low maintenance and
increased scalability. The standard three tieritecture is ideal for distributed
service system development and delivery but, symikation of services is
typically technology intensive especially, requyiradequate bandwidth to
support remote service delivery. We concluded tiattype of services will be
limited by the inadequate bandwidth whereby, syocisation could only be
done outside peak time operations.is important to underscore that adequate
bandwidth capacity is a transient but critical deabn the network service
implementation and coordination. Due to the préwgilshortage, prescribed
bandwidth management approaches must be a compafndet approach in the
short term. This includes large volume procureme(dsnsortia); good
procurement practice, and efficient managementhsation (human resource
capacity); improvement of policy and regulatory ieomwments (lobbying);
addressing physical access constraints (technol@yg sustainable cost
recovery policies (Association of African universd, report, 2004). This view
is supported by best practice as seen from the f@caAinter-organisational
business collaborations, which were enabled by ecyssor of bandwidth
procurement consortia.

Process management theories

The investigation of process management theories medevant to devise
relevant coordination mechanisms that take int@aetcthe complexity of the
combined institutional relationships, values, goafgl volatile environment.
Project management as one of the most basic fofrmsanagement used to
control projects, is critical to the success of ithplementation project but, not
entirely sufficient for dynamic activities becaugeassumes reasonable stability
of tasks, goals and teams De Bruijn et al (2008 primary goal for non profit
public organisations is not profit but, delivery #liable services that can
improve realisation of business goals. It was olexkthat for effective project
management, implementers in volatile contexts roossider before the project
commencement, elements with the greatest potergkatowards the success of
the project. The main ones include, the coordmmatf multi tiered project
teamsat the parallel and distributed levels, to deliver thetegs within the
completion schedules, the inadequate institutitm@gets(usually nospecific
budget for implementation is availed at institubtevel) and the inadequate
expert skills and experience to implement and sttgpohnical projects. Project
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management should therefore, be used in combinatitim an appropriate
governance model that is preceded by the formatidsandwidth procurement
consortia and formalised relationships with agra@s)eletters of intention at
the exploitation phase of the network and contrattle exploitation.

The implementation process

To improve the reliability of the implementationopess and resulting services,
emphasis was put on the user—centered approacliveAntanagement of
requirements involves three activities: elicitingganizing and documenting the
system’s required functionality and constraintsaleating changes to these
requirements and assessing their impact; and trgclind documenting
tradeoffs and decisions. This requires particigatapproaches that can be
combined with collaborative techniques to elicijugements that are suitable
for networks in volatile contexts. Improvisatiors theap, fast and easy to use
modeling techniques must be employed. Paper pméstyand pen and paper
GSS sessions structured higinklets were used effectively to elicit user
appreciation.

To address the low technical skill base for develept and support of technical
projects, we considered lessons from the consogse study for short-term
solutions. In the short term, networks can startieleus skill pool hosted by the
champion who is better endowed in skills and texdinfacilities. Thenucleus
resource modeshowed that sharing of best practice during tlogept leads to s
more capacity development and eventually scalesigpthe skill pool. Best
practice recommendations that should be adoptedidiog term solutions
include: IT planning strategies and budgeting kstifations, establishment of
resources centers and inter-expert skill pools,p&do of open source
applications and platforms to develop capacity @ralining hybrids to adapt
systems to local needs (Earl, 1989; Mundy, 2001).

On the above basis, theories and empirical studynetfivork formation
combined with IS development approaches, evolution@pproaches and
process management, presented potential mechaniems formulating
requirements to improve the efficiency and relipilof implementation
practices for inter-organizational business systemslatile contexts.

7.1.3 Research question 3

3. How can we support the process of improvingriotganizational service

systemmplementation in volatile environments?

After understanding the challenges and mechanismthé requirements of the
problem domain, the third issue addressed was \tsa&a&vays to improve the
service systems implementation practice for emergietworks affected by
volatility constraints. This research question isected to the researcher to
develop a new implementation approach for emergmtgr-organizational

networks in volatile environments. The approachsgsiing of anew
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implementation methodology (PADTR) supported bylalmorative business
systems engineering, service system engineeringracgss management tools,
techniques and reference guidelingeslescribed in chapter 4.

Based on the exploratory case and the literatuveewe five requirements,

focused on usefulness and usability, were formdl&te the approach to prove
that it could be used to improve inter-organizaiorservice systems
implementation for business networks in volatil#isgs. The usefulness of the
approach was tested and evaluated to see if iticoul

Req # 1:provide decision makers in the network with mecérasito manage

the dynamics in the coordination and sustainabiliy distributed business
networks.

Req # 2: assist implementers to analyse the appropriate reldgy
environment for implementing a robust technicatasfructure, with trade offs
that balance user value, scarce resources andiabiel service system.

Req # 3: enable implementers to assess and prescribe meaagvielop a
sustainable expert skill pool and technical resesrcto optimize the low
technical skill base for implementation and suppoft ICT development
projects.

The usability of the Approach was tested and evtetuto see if it could:

Req # 4:provide system developers with means for conduetinger—centred
implementation, within a controlled process thatcks changing user
appreciation and provides feedback.

Req # 5:assist the system developers to select and inegradilable system
components and technology resources into the nestersy with minimal
complexity.

The implementation approach was developed on thas baf the five
requirements. The approach was structured usings S@B90) analytical
framework for designing methodologies using thramemsions: way of
thinking, 'way of working ‘way of modellingand‘way of controlling.’

The framework for the approach

To present the approach, th@ays of’ framework for structuring and designing
methodologies was used (Sol, 1990). This pragnfetioework has been used
to construct design approaches and methodologreadw problems areas in
numerous studies, for example, for information eyystlesign (Shrijver, 1993;
Berbraeck, 1991; Wierda, 1991), for business rewmging and the design of
organizational coordination (Eijck, 1996; Lare, 300/reede, 1995) and for
research decision support (Meinsma, 1997). Usiiggftamework, it is possible
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to characterize design methodologies by their mofiehought, modelling
constructs, working method and management.

Way of thinking

The way of thinking of an approach expresses teeareh perspective of the
application domain of the implementation methodgloghe underlying
assumptions are made explicit. This perception rdetes the way of
modelling, way of working and way of controllinghd@ way of thinking is often
expressed in guidelines, rules of thumb, do’s amdtd, metaphors and design
theories.

View on the problem domain

The network organisation has characteristic vafgatilt is non profit, similar
business domain, with fundamental resource scamspecially in technical
skills and technology. There is inadequate knowdeigd experience for service
system implementation and therefore learning ig pérthe implementation
process. Network creation is greatly influencecmpbedded relational ties.

The inter-organizational service system implemésriatombines three basic
elements namely, the enabling technology, a sefeiteula demanded by users
and this service supplied by a network of orgamrat For the emerging
networks with resource scarcity, the unreliabldtedogical infrastructure and
skill deficiencies indicate that technology /seevicformula, service

formula/network tradeoffs are high.

Trade off guidelines

Based on the description of the network resourderdependencies and
innovativeness of the project, guidelines that suppeliable service delivery,
network formation, coordination and sustainabilityd reliable infrastructure
were developed as the essential starting poinal@nibe trade-offs. To deal with
factors related to tradeoffs between technologythad/olatile network, and the
volatile network and service formula, the followiggidelines were formulated
and improved with input from the implementers ia tRIS case study.
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Trade —off Guidelines

e[NW.IO0} 33IAISS

The implementation approach must start with investigation of the targeted user's profile
context and needs.

User requirements must be considered based on the capabilities of the available
technology components and resources.

The targeted user has to participate in all phases of the implementation process.

Implementation must start with the core system functionality and users must frequently
test the in-between results of the design decisions, provide feedback to the developers
to incorporate evolving changes of the system.
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Network actors in volatile contexts should only start to develop and test applications
after investigating available technology components for system development and
evaluating the extent of compliance with user requirements.

Organizations must project and periodically plan for required technical skills training
and facilities, in the long term.

A nucleus of the proven existing IT architecture and technical support skills availed by
leading partner(s) is a necessary precursor to implementation.

The network champion should initiate the gradual development of a skill pool through
shared technical best practice and facilities, in the short term.

The sustainability of reliable network information services should be the primary guide
for resource interdependency. Revenue models are desirable but secondary.

The network membership will be limited to partner organizations that are involved in the
implementation and/or eventual provision of the service, with changing role emphasis at
different phases; the customer, application developer and content provider are the core
of the network at the exploration phase, the service provider, content provider and
customer are the core roles of the network during the exploitation phase.

Reduce uncertainty by using embedded relational and social ties when creating the

network.

At the start of the project, role check list must be checked and actors to fulfil each role
must be decided. Roles change must be anticipated and planned for during the
development and roll out process.

Take into consideration when creating a business network that the value of network
membership and working with partners with an established reputation in an innovative
project, supports learning, gaining experience and a competitive advantage.

Take into consideration when creating a business network that the value of network
membership is determined by the optimisation of technology and technical skills to
realise the business goals.
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The way of working and modelling

The approach presents a way of working that is domepted with the way of
modelling. In the way of working we specified stepad corresponding
activities that should be undertaken, for the imp@atation project. The
activities, tasks and deliverables are specifiedhia PADTR methodology
under the following stages; Preparation, Analydé&elopment, test and roll out
(PADTR). The prescribed implementation methodoldgy the multi-actor
volatile context combines the elements of shkepwisewaterfall model and the
iterative sequence of the spiral model of the evolutionagreaches (Boehm,
1988). These two characteristics of the PADTR nahagy are suitable for the
innovation of implementing services systems by e@mer networks, where
business the requirements are not well formed oy wahere it is difficult to
determine how the proposed solution will performpiactice to enable user
learning and feedback as the system evolves. Thieosh&ogy uses quick and
cheap prototyping techniques to support the itezatiesign (Nielsen, 1994;
Booch, 1999; MacManus and Wood-Harper, 2003; Bodl988).

In the way of modelling, techniques or improvisaicdhat are cheap and fast
were prescribed. During the implementation procasalysts, designers and
developers should use fast and cheap models to kelkeholders to
incrementally describe, visualize and understaed ttelected service options.
Modeling for volatile contexts, should adapt theBC8pproach models steps to
understand the user context by using simple flowshadefining the
architecture and providing the solution (Brown, @O Collaborative
engineering techniques like an adaptation of th& @&Spen and paper version
structured byhinklets are essential parts of the methodology to fatditimely
multi actor decision making and network coordinati®oftware engineering
approaches like component based development (CBEjt ftfacilitate
incorporation of legacy and other relevant techgglocomponents and
resources are part of the implementation methogolagiser—centred approach
that includes iteration, management of user remerdgs, (Booch, 1991) and
participative approaches (Cooper 2000) were usedngure reliability. We
observed, however, that user centred approachesresqwilling and active
users as well as adaptation of formal means toigedieedback for improving
the system iterations. Guidelines that apply fahestage should be considered
to guide trade-offs. The outputs per phase areepted in table 7.1.3.
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Table 7.1.3 Deliverables per phase

Element Value network Technology Service formula
Phase
) Letters of intention, | Overview of technological | Overview of system

Preparation Agreements gaps and requirements collaboration requirements
Analysis -Project work plan Overview of technical | -Draft service description

-Tasks roles and | options -Detailed service description

responsibilities. -Functional and technical | (thru analysis iterations)

design

Development | Work procedures Application design Communication formula
Testing Project/Business technical support | Usage evaluation

evaluation report evaluation
Realization Roll out plan Network technical report -Pilot system

-Incremental roll out

The way of controlling

Coordination mechanisms should consider the coritpledf the combined

institutional relationships, values, goals and Woéatile environment. Project
management as one of the most basic forms of marmageused to control
projects, is recommended to manage the implementgtioject. In addition,

other process management techniques, such as fitrepapte governance
model and guidelines to handle resource interdepesids between
participating organizations are recommended. Ndtwoembers should note
that control mechanisms differ at the exploratiord aexploitation phases.
During the exploration process management elememtsequired to commit
participants and create inspiration to form andtaosthe network. These
include prospects for gain and incentives for coafpee behaviour, letters of
intention and agreements to initiate commitmentrimuthe exploitation stage
relevant governance mechanisms and contracts tidtide service level

agreements (SLA's) and performance indicators rivesenforced by mutual
agreement. Standardisation of operations shoulbatenced with institutional

autonomy. Conflict situations, are best resolvethgixhange management
approaches before the project starts. If conflises, gaming can be used.

Improving inter-organisational service systems imgmentation in volatile
contexts

The approach was tested based on the usefulnesasabdity requirements.

The test for usefulness was used expert judgmeavr(ét et al, 2004) and

usability was evaluated using the action reseaeade study (Yin, 2001). The
test summary for the usefulness and usability efapproach are summarized in
table 7.1.3.
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Table 7.1.3 Test summary of the implementation apmach

= Objective Methodology Result Evaluation
[72]
(Can the Approach?)
Req # 1: provide decision | Expert judgment | 1.0rder of ranking for
makers in the network with | surve issues to improve reliability | Usefulness
mechanisms to manage the and efficiency of | The )
dynamics in the coordination | 30 experts  with | Implementation process Approach is
and sustainability of distributed | experience: 10 yrs= | i). Technical skills potentially
business networks. IS implementation. ii).Technology and User yseful to
5 yrs = service | issues improve - the
Req # 2: assist imol systems. iii).Organisational efﬁmen.cy”
eql# .assEt implementers to coordination and reliability
acnnology  nromment . for | EAPETS nluded: O emental
; A . -researchers 2. Prescribed support | implementati
c implementing a robust technical ; . on practices
@ . . -designers scores: p
@ infrastructure, with trade offs d : for  service
= -developers -Service support scored ’
= that balance user value, scarce systems in
2 resources and a reliable service ~vendors lowest approval i
@ svstem Using Adelphi | -Skill support —cored the | €merging
ystem. Approach highest. business
Req #3: enable implementers to Questionnaires. networks
q & P 3. The prescribed support | affected by
assess and prescribe means to . . volatilit
. Evaluation on: was  necessary  and Y.
develop a sustainable expert Ranki Latilit ficient  f latile | (€8
skil pool and technical | ; anking  volatility | sufficient  for  volatile i
resources to optimize the low factors. contexts, with additional | Sections
p -Support sets for the | recommendations. 56.1-5.6.3)

technical ~ skill  base

ICT development projects

implementation and support of

3 requirements.
-Sufficiency and
necessity of the
prescribed support.
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Ayngesn

Req # 4: provide means for
conducting a  user—centred
implementation within a
controlled process that tracks
changing user appreciation and
provides feedback.

Req # 5: assist the system
developers to select and
integrate  available  system
components and technology
resources into the new system,
with minimal complexity

Action research case
study

Implementer
evaluation with
questionnaires  and
interviews

Case:
Inter-organisational
network of 3

universities in
Uganda.

-Prevalent  volatility
characteristics

-Implementation  of
an inter-university

registration  system
(IRIS) pilot in 5
months

-Used PADTR

methodology with
-User-centred
approach

-Review,  analysis,
selection of system
components.

-CBD and process
management
guidelines

Functions of the Approach
were usable.

Implementers were:
Satisfied with:

- Logic and flow of PADTR
-Clarity

-Effectiveness

But, comments:

-Inadequate support
-Modelling skills

-Review of available
system components was
limited due to time
constraint.

- Passive
participation

user

Usability

The
Approach
was usable
for the
specified 2
requirements

-Limited
case context
can
implement
Service
system with
three tier
architecture.

Synchronise
d service
delivery

cannot  be
realised in
the short
term, due to
inadequate
bandwidth.

-Service can
be hosted by
champion
and mirrored
at  partner
sites
intranets.
(see section
6.6.1 for
details.)

7.2 Review of the research methodology

After the discussion of the research output inléisé section, we reflect back on
the methodology used. The choice of the researndpeetive was based on the
research objective instead of the research toper¢Mand Smith, 1995). The
objective is stated in section 1.6.

The research strategy

For the research strategy, we combined the designee and behavioural
science paradigms to create and evaluate an imptatien approach to
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improve efficiency and reliability of implementatiopractices for business
networks in volatile contexts (artefact). We udeel two paradigms to delineate
the problem using behavioural science, and devaseful and usable solutions
as prescribed by the design science paradigm. [Tk&uctured nature of the
problem and lack of sufficient theory made it diffit to fulfil our research
objective from a deductive point of view. Secondhge problem could not be
tackled from a single perspective or using a simligeipline. To get a detailed
understanding of the issues and problems of ingarozation service system
implementation in volatile contexts, we had to dull the behavioural science
paradigm in the initial phase of the research (t#vap), using the inductive—
hypothetic research strategy (Sol, 1990). The eaptoy case studies enabled
us to obtain more knowledge about implementationcggss and practice
challenges, to derive a descriptive model and terdene requirements of the
problem situation. Based on the requirements, weevable to design the
artefact, i.e. the approach.

Research instruments
A variety of research instruments were used to gonthis research:

In the initial phase of the research, we used ghoextory case study to get a
detailed understanding of the current volatilityuies for the emerging business
networks in volatile contexts and derive issuesfésmulating requirements.
During the latter phases of the research, we ugpdrejudgement and action
research case study to test the usefulness andlitysab the approach. We
combined different research instruments (also datkangulation’) to achieve
a comprehensive test and evaluation (Yin, 2001;gelis, 2001; Gable, 1994,
Lee, 1991). The experts used in the tests, werjeduatter professionals with
vast experience and capable of forming an acceptgehtific opinion for
service systems implementation in volatile conteXtee action case study
conducted for the usability test enabled the rebearto assume a dual role as
participant/observer to study a unique processhef IRIS implementation
project objectively (Yin 2003). It is concluded th@esign science research
approach was appropriate means for realising theareh objective. It is noted
however, that the application of rigorous evaluatimethods is difficult in
design—science research, as confirmed by (Tich@g8Ll%nd Hevenr et al
(2004).

Literature review

Two types of literature relevant to this study drgtinguished. The fist one is
general academic IS literature that espouses peasearch theories in the
problem domain. The second type is the serviceesyspecific literature. The
first general kind was useful to gain a better usi@ading for system
engineering and IS development theories for orgdiozs. On the general IS
development and specifically in developing econamié was observed and
supported by authors in the IS field, that theréiture on IS and developing
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economies is still limited and dominated by casmliss of IS projects, which
cannot provide a basis for generalised solutionsmniplementation failure
(Heeks, 2000). IS development, literature, esthblis journals like MS
Quarterly, ICT for developmentvere regularly consulted to understand the
current focus for IT innovations and conferencesewespecially useful for
understanding the management of implementation epi®j as well as
monitoring innovations in applications development.

Research benefits

The research benefits combine practical and acadexteivance:

The benefit for business networks in the volatilentexts is that an

implementation approach for inter-organizationatviee systems that covers
the most critical, complex requirements for volationtexts, has been initiated
using an empirical validation. The approach prosiggnerging networks in

volatile environments, particularly in the highetueation sector, with insight

into ways to make the implementation process mificent and reliable. Using

this initial design of the approach, organisatioas build capacity for adoption
of new, flexible, reusable and collaborative apphas suitable for volatile

contexts, to optimize scarce resources, improvdementation practices, the
resulting services and gain competitiveness amdiesfic relevance.

On the academic front, research can build furthertlee adoption of the

following concepts which are relatively new in dieyaging economies.

* Service-oriented implementation

¢ Collaborative business engineering approaches framnew inter—
organizational perspective (Den Hengst and De \&e2d04).

7.3 Recommendations for further research

In this section outstanding issues that were noidleal during the research
process and significant recommendations from theeex are presented as
useful indicators for further research.

In chapter 6 we tested the usability of the apgroasing the IRIS action
research case study. The IRIS case study providempportunity for the first
trial of an empirical validation of the implementat approach because, it was
appropriate and accessible, to test a limited nurolbgarameters within the
constraints of time and cost. Even though bothstesises showed that the
approach was useful and usable, further investigaghould be conducted to
assess the usefulness and usability in a normdkeimgntation project, where
parameters can be tested with more complexitieshied. An example to
illustrate this situation could be a regional inbeganisational network, as
opposed to a national network. Secondly, the intiowavas based on specific
business area; higher education. These observagiadgo two requirements.
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Recommendation 1:test the usability and usefulness of the appraachreal
inter-organisational implementation project, witbne diversity in stakeholders.

Recommendation 2:test usability and usefulness in a large publgaoisation
outside higher education.

In chapter 4 the 3U’s; Usefulness, Usability anaddgéswere introduced as basis
of the five requirements (Keen and Sol, 2007). Ulsefss addresses the value
added by the approach to the decision making psesedJsability deals with
the interaction between people, processes and diEghes and the Usage
dimension deals with how the approach is embeddetidé decision process.
Even though all the 3 U's are equally important, effective decision
enhancement, in this research we only consideredisefulness and usability
dimensions to evaluate the approach. The reasorle&ning out the usage
dimension is that in the exploratory case studydaoted in chapter 2, we could
not identify and extract any usage related requergs for the approach since
they can only be obtained by understanding the aeyal users interact with
the approach. However, we acknowledge that ‘usiagen’ important dimension
that must be addressed for completeness of theaglpr This is the basis for
the third recommendation

Recommendation 3:'Usage’ related requirements should be identififedh an
empirical evaluation to complete the test paramsetdrrequirements for an
effective approach to improve the efficiency antalslity of processes for
inter-organisational service systems implementatiorolatile contexts.

In chapter 6, the IRIS implementers presented #natuation of the approach
as to whether it facilitated the need for user—+eshimplementation. One of the
issues they identified was the need for active stnattured monitoring of user
requirements. It was observed from the test groilyas, in spite of user

feedbacks and prompt incorporation of changes byddvelopment team, there
was some considerable discrepancy between the texipmctionality and the

actual application. This observation points to p gamodeling techniques for
monitoring and incorporating changes in user reguoénts, to narrow that gap
between user value and actual application

Recommendation 4:Define appropriate modelling techniques that ojs#m
resources and encourage active user participatich feedback to increase
system relevance to users in inter-organisatioaslork projects with resource
scarcity.

Among the additional tools and requirements reconued from the expert
survey in chapter 5, was thieiture search(FS) methodology to change
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organization culture to roadmap long term busistsegies.FS was taken as
a significant proposal that addressed an analyais apd appropriate for the
volatile context because it combines low techniskills, comprehensive
elicitation, stakeholder inclusiveness, cheap, fastl effective ways of
designing the future systems.

Recommendation 5:conduct research on the future search methodology f
changing organizational culture and strategic plamrof long term business
strategies, for new business networks in volatiietexts.

In chapter 6 we noted that measurable parameterssalbility fall into two
categories; subjective user performance measurgsobjective performance
measure which measure how capable the users arsingtan artifact (Nielsen
and Levy, 1994). In this research we opted fordiigiective measures because
they are quick to test and fulfill our researchedlive of assessing usability, to
derive indicators for system adoption. Objectiveasees on the other hand,
can provide answers to subjective views based eretpected performance of
an artifact; what works well and what does notreébg helping to improve
design. As Nielsen (1997) noted, interactive systeso need to be liked by
customers, but no amount of subjective prefereritenake a product viable if
users can't use it

Recommendation 6: Identify and test appropriate objective performance
measures for the approach, in a real implementgirorect, to complete the
usability test profile of the approach.

" http://mww.futuresearch.net/method/whatis/index.cfm
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Appendix 2A: Exploratory case study
Questionnaire/Interview protocol

SECTION A — (IT support Head and/or Head of Planning)

1 Introduction

1.1 Give a brief description of the major charactecistf the 1IS project.
1.1.1 Project title/System Name

1.1.2 Objectives

1.1.3 Participating universities

1.1.4 Start and end dates

2. Origin/Motivation

2.1 Who, or what organization took the initiative tarstthe IS implementation

2.2 When did the project start?

2.3 What universities were the original participants?

2.4 What was the motivation behind starting this lI®&f

2.5 Could the start of the IIS effort be justified wighcost /gain analysis for all
participants?

2.6 Did the participating universities have some janganizational forum in
which they met before the start of the IS project?

2.7 Was there before the start of the project a nonpeenized, formalized
structure of information exchange that could bkdohup with?

2.8 What were the initial expectations of the IIS, bethh respect to main
benefits and side effects?

SECTION B — Network implementation project (IT support head, Systems
Manager or IS implementation coordinator)

3. Participants

3.1 Who were the individual representatives (name aesigation) of the
participating universities in the initial 1IS sp&cation and how were they
selected?

3.2What was the level of automation at the individugédrticipating
universities/organizations?

a)-Networked campus with 1S
b)-Rudimentary network and systems
c)-No network, manual operations
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(Please avall relevant university IT documentationitfustration.)

3.3 Can this IIS implementation be regarded as aut@maif already existing
processes, or does it allow for new processesandions?

3.4 Did participating organizations have adequatelezkilpersonnel for the
following areas of IS implementation?

Implementation area Actual No. of| Required No. of
personnel and trainin| personnel & training
levels. levels.

Systems analysis and
design

Systems programming,
testing

Roll out
Total

4. Methodology

4.1 What are the strategic objectives of your univgfsdrganization with
respect to the use of information?

4.2 How was consensus in respect to IIS implementatiieved? Was there
any awareness courses or other support tools?, livso were the target
audience?

4.3 What level of IIS did you opt for and why?

a)-shared application and hardware platform
b)-Shared application

4.4 What methodology or approach was used to implertfentlS. Why was
this approach chosen?

4.5 Describe the implementation process under theviaig sub stages:

4.3.1 Specification —participants, roles, supponvi®nment for decision
making.

4.3.2 Design — who designed the system, stagetalsd
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4.3.3 Testing — How was the user testing conducted?
4.3.4 Roll out — What strategy was used and why?

4.6 Has a physical network been set up? Is there & jode of data? Of
software? What standardization if any was requireB®d any form of
centralization take place?

4.7 At what management level were the participatingaaigations involved in
the implementation of 11S?

4.8 Was the implementation of IIS documented? If so tas documentation
be used for the case study? (where necessaryjncartarmation can be
treated with confidentiality).

SECTION C - IT Head (Administrative role)

5. Inter-organizational IS Management.

5.1 Who manages the 11S?

5.2 Who pays for the cost of the 11S?

5.3 What measures with respect to individual organireti control were taken
in order to implement 11S?

5.4 Did the participating organizations transfer corspetes to the inter-
organizational structure?

6 Challenges

6.1 What were the major obstacles in the implementadfche 1S

6.2 After the initial implementation, did some partiatjng universities
abandon and new universities join the 11S? If sajar what conditions?

6.3 If standardization has been enforced, what pavies® more satisfied with
the results and what parties were less satisfied?

6.4 In what ways do you consider the IIS implementatiorhave limited or
going to limit freedom of operation of the partiaijng organizations?

6.5 Did the implementation encounter obstruction froantigipating parties or
factions within or outside the universities?

6.6 Are there additional applications that have beereldgped which were not
anticipated at the outset of the project?

6.7 What are the structural changes, if any that haceumed in the
organizational environment of the participatinguensities?

SECTION D
7. Assessment/EvaluatioifKey system operators and Users (2 users per.unit)

185



Appendices

7.1 Do you consider this IIS implementation a sesceartial success or failure

and why?

7.2 What are the Monitoring and evaluation mechasis place?

7.3

List benchmarks, Performance indicators and SLAesduby the
consortium to monitor and evaluate service.

7.2.1What are the benefits of a service basedliBrms of:
* ]IS Performance visa avis intra model

e optimizing support and management staff, Recurrersts
(maintenance, bandwidth, Software license

What in your view are the necessary conditions farccessfully
implementing interuniversity Information systemslut kind?

7.4 What was the main cause of obstacles encounteiigghlementing the 11S?

7.5

What people should be interviewed and what nag¢eshould the researcher

study in order to gain a comprehensive pictureéhefltS implementation under
consideration?
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Appendix 4A: Bandwidth management guidelines

The following issues derived from literature, arempiled from a higher—
education perspective. They should be applied ltonember institutions with
technology scarcity and multiple demands in ordedtdvise a plan for adequate
and sustainable bandwidth access to the Internet.

= What is the key driving motivation for access te thternet, and how
is this best served? High level need and justiboa are critical
factors in resource allocation and sustainability.

= How much bandwidth is needed by each institutiamenily? What is
the projection over the next five to ten years?mbmy of the studies,
guidelines for realistic assessment of needs haemn lgiven. The
amount of bandwidth per networked PC, assuming gwadtice in
bandwidth management, is a better indicator of mee¢d as opposed
to campus population

= At what level would the cost be considered reaske®aldhis will
relate to the funding model of the institution.the context of public
universities, most are still grossly under-fundead yet they are
constrained in avenues of income, realistic fesgdatructures being
generally politically undesirable.

= How much money is each institution able to spentamdwidth? This
challenge is related to the above issue of reasemalst, in a resource
limited environment with multiple demands. It woldé best in this
context, to work out a percentage of gross incoha should be
reasonably spent on ICT services and systems, aedifisally
bandwidth acces3he gap between the gross value of such percentage
expenditure and the cost of what is consideredaralsle bandwidth
per networked PC will guide business partners aleqtired support
for each institution

This leads into quantification of required bandwittirough balancing strategic
need and resources, and is a critical elementstasability.

Pre-requisites to efficient utilisation of Bandwidh

1) IRM staff must acquire capacity to address issaeging from bandwidth
management; mirroring content; negotiate, monitod &nforce service
level agreements, not only to the local point oégence, but to what is
accepted as the Internet backbone.
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2)

3)

4)

5)

It is a given that expertise and resources foridgalith viruses and spam
must be in place before bandwidth management stiese should pre-
requisites, rather than elements, of bandwidth gamant.

Line staff (eg in Libraries) and IT support staffish acquire capacity to
address issues ranging from bandwidth managementoring content;

negotiate, monitor and enforce service level ageses) not only to the
local point of presence, but to what is acceptetth@snternet backbone.

Capacity building challenges and ability to nedetiaopyright issues
(mirroring, etc) are components of efficient ualki®n.

Creating common platforms that support interactiméine work within a
bandwidth limited environment.

Forming Bandwidth consortia guidelines

e Cultural fit where political agenda are of less artance should give a
more successful consortia formula.

e Minimum imposition of standards on organizationglemtions to
accommodate all differences. Synchronizing the @ystem activities
to meet the big discrepancies in capacity or requénts has proved
difficult and led to failed consortia.

« An agency or independent operating / coordinati@ayb must be
external to the network. This should be lean tnimize overheads.

« Strategy should not be technology driven. Addinlg@ahrough unique
services by shared implementation should be the goa

¢ Clear and enforceable contractual relationshipsitaots will spell out
pre-conditions of membership; rights and obligatidrenefits and
responsibilities.

Source: adapted from Institutional networking guiiges, AAU report,
2005
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Appendix 5A: Expert survey Questionnaire
1. This questionnaire has 3 sections and a total of 8 questions that require

short answers.

Aim of the questionnaire

To evaluate th€usefulnessof the proposed prescriptive approach in
improving implementation practices for inter-orgaational service-
oriented business information systems in volatie®nments.

Objective of the approach

The approach aims to improve inter-organizationarvise system
implementation by fulfilling three implementatioequirements identified for
usefulness in inter-organizational service systémsolatile contexts. It is
aimed at improving current implementation practices manage the
environmental context complexity, caused by vatstil

Research overview

This research deals with designing an approacimpydve the efficiency and
reliability of inter-organizational service systemnsplementation practices by
emerging public organization networks in the depilg world. In this research
we note that such networks, work with unpredictaieironments and resource
scarcity. We recommend use of repeatable procdsseaster-organisational
service-oriented business IS implementation to awer management of
complex implementation challenges caused by enwiamtal volatility, without
having to change the focus of the core businesepses.

Manifestations of volatility are unstable technglagfrastructure, low technical
skills base to implement and support IT projectsstable political /social
environment and chronic funding shortages. Such ir@mwents are
characteristic of organizations in developing ecoigs.

Researcher: Nora K. Mulira, Email n.mulira@tbm.tudelft.nl ,

nora@dicts.mak.ac.ugraculty of Technology, Policy and Management
Section: Service Systems Engineering (SSE), Defiivérsity of Technology
(TUDelft), Netherlands.

% Davis (19890), in his Technology Acceptance Mod@1), describes usefulness as a
fundamental determinant for the acceptance of famrimation technology. Keen and Sol
(2006) state that effective decision support oraeskements is based on the 3 U

framework:Usefulness, UsabilitandUsage.
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Request

The study has selected 30 experts in the fieldseo¥ice Oriented architectures
(SOA) and business information Systems (IS) implaai#on in general, to
evaluate thaisefulnes®f the proposed prescriptive approach for satigfithe
three usefulness requirements for inter-organisatio service systems
implementation in volatile environments.

Guarantee of anonymityResearch results will be used anonymously and only
within the scope of the research thesis or anyrpielaesearch papers.

Thank you for participating in this survey.

Section 1

(Questions1.1.-1.2)The first part of the questionnaire requires infafion
about your organization, your occupation and eigeerin relation to service
oriented architecture (Service systems)/IS implgaten approaches. The rest
(Section 2 and 3) concern your views and evaluatidnthe proposed
prescriptive approach based on the three (3) reqints.

Background information

Name:

Occupation:

Organisation:

Email address:
Date:

1.1 Participation role: In which capacity were/are you involved in théS6A

implementation?

Please tick your role category for IS/SOA impéstation (Do not tick more than |2
options)

Project Manager
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Researcher
Designer
Programmer
Support
Vendor

JOUUL

Other lease
(p
specify)

Please tick duration of your experience with:
i) Business IS implementation

10 years+[1 Below 10yeard ]

i) SOA implementation

Syears [ ] Below 5 years [ 1]

1.2 Ranking volatility attributes:

Please rank the following implementation elementteirms of their impact on
the critical success factors for IS implementagoojects. The success factors
for the research focus afeliability, effectiveness, flexibility, maintenanc

Ranking scalel=very low 2, = low, 3= moderate, 4= high, 5=veigth

Implementation element Ranking

1. Technology

2.Technical skills

3. Organizational coordination

4.Process management (User )

Section 2(Questions 2.1- 2.3Please indicate with tick/J,

I) Your level of experience with the proposed totdshniques and methods.
i) Level of usefulness in supporting the stateduiezment for managing

complexity in implementation projects for volatdentexts.
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Give your opinion on the usefulness of the propadseds/ and techniques to

support the requirement

Qtn 2.1

n=30

Req # 1: Provide decision makers with mechanisms for
coordination of dynamics in a distributed network.

1=strongly disagree, 2=disagree,
3=Neutral, 4=Agree, 5=Strongly

agree.

objective

support

Decision making

-Group support systems
-Network trade-off guidelines

Define actor, role
and responsibilities

Role checklist for a

provider/consumer business model

collaboration

Distributed ~ and | -Project management
parallel Anli
development  and Online development
communication Meetings
-Online forums

Formalize -Letters of intention,

. -Agreements for exploration and
business

contracts for exploitation

Qtn 2.2

technology

Req # 2:. Assist implementers to analyze the appropriate
environment for a
infrastructure, with balanced trade-offs.

robust  technical

Flexibility of
service delivery

-Technology trade off guidelines
-Analyse best practice service
infrastructures

-Three tier architecture

Inter-network
Iparallel access

-distributed development forge

-Remote service strategy

Network  Access | -Specify minimum requirements

and reliability -Bandwidth procurement consortia
-Bandwidth management guidelines
Bandwidth procurement consortia

Integration of | IT infrastructure library guidelines

available  system | Service wrapper

and  technology

component
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Qtn 2.3

technical resources.

Req # 3: Enable implementers to assess and prescribe
means to develop a sustainable expert skill pool and

available expertise

Optimize  use of best

-Survey available expertise
and identify training needs.
-Start  technical resource
nucleus with  champion
organization.

-Inter-network skill pool and
resource centre

building

Sustainable capacity

-Institutional incubators
-Free and open source
applications and platforms

support

Distributed and parallel

Online help desk facility

Devolve technical
support

user

Institutionalize user training.
Adopt hybrid training

Section 3(Questions 3.1 and 3.2)

This section provides the summary evaluation ofusefulness of the proposed

approach and the key gaps for improving implemeniapractices, for inter-

organizational service systems in volatile envirenis.

Question 3.1

Please indicate with tickV], the extent to which you agree with the
completeness of proposed requirements, for intgamrational service system

implementation

Requirement

Opinion

1=strongly disagree,
2=disagree,3=Neutral, 4=Agree,
5=Strongly agree

1

2

3

Req #1: Provide decision makers with mechanisms
for coordination of dynamics in a distributed network.
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2. Req # 2:. Assist implementers to analyze the
appropriate technology environment for a robust

technical infrastructure, with balanced trade-offs.

3. Req # 3: Enable implementers to assess and
prescribe means to develop a sustainable expert skill
pool and technical resources.

Question 3.2In summary, what additional requirement and/orgaebuld you
recommend for the approach to support implememtaifointer-organizational
service systems in volatile contexts?

Thank you for taking the time to complete this
guestionnaire.
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Appendix 5B: List of experts for the expert judgmen
survey

Categories of expertise are R=Researcher, P=Practitioner (developers and designers),
VV=Commercial vendors.

Delft, Netherlands

= | Expert Expertise | Organisation Position
© | Name
1. Helmi P\CV Technical Services Director:
Dreijer Information Technology
University of  Stellenbosch, | mwd@maties.sun.ac.za
South Africa
2. Robert. P Technical Director Director
Janz Information and communication | r.fjanz@rug.nl
Technology
University of Groningen
, Netherlands
3. Francis R/P Directorate of ICT Support | Director
Tusubira (DICTS) tusu@dicts.mak.ac.ug
Makerere university, Uganda
4. Sajda R University of Nebraska, Omaha | Research  coordinator
Qureshi , US for IT in development
journal
squreshi@ist.unomaha.
edu
5 Francisco P Informatics centre Deputy Director
Mabila Eduardo Mondlane university | mabila@uem.mz
(CIUEM)- Mozambique
6 Martin P\R University of East London Researcher
Leary
7 Maria RR Global Networks Director
Beebe Center to bridge the digital | beebem@mail.wsu.edu
divide
Washington state University.
USA.
8 Chrisanthi | R MIS  Department, London | Professor
Avgerou School of Economics, UK c.avgerou@lse.ac.uk
9 Derek PR African  virtual open | Coordinator ~ AVOIR,
Keats information Resource (AVOIR) | Executive Director
(Prof) S.Africa dkeats@uwc.ac.za
Information and communication
services University of the
Western Cape
10 Bert Geers | P Program  for  International | Project Coordinator and
Cooperation on Institutional | Consultant
development  (CICAT), TU | e.m.a.geers@tudelft.nl
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1" Timothy R University of Nairobi, Kenya Professor
Waema
12 | Miriam R University of East London :m.w.mukas@uel.ac.uk
Mukasa
13 Els Van de | RIP TU Delft Kar, Els van de
Kar
14 Kenneth R/P UDSM Lecturer/ researcher
Kazumi University of Dar es salaam
15 | Nicholas \Y Integrated Tertiary Systems , | Project manager
Rwendeire South Africa :nrwendeire@elitechnol
Computer Point Ltd-Uganda ogy.net
16 |, R University of S.Africa (UNISA) | ERASMAJ@unisa.ac.z
A J in Pretoria a
Erasmus”
17 Devindra P Governance and Institutional | Advisor Public sector
Ramnarine Development division Informatics
Commonwealth secretariat d.ramnarine@common
wealth.int
18 Lishan PR University of Stellenbosch Professor/Consultant
Adam Lishan@ictfd.net
19 Richard P Department of IT, Scientific | Professor
Wait computing/ International | Richard.wait@it.uu.se
science programmes
Uppsala University
Sweden
20 Roger R/P Commonwealth Secretariat ICT Programme
Okot-Uma Coordinator.
Okutuma@aol.com
21 Emest van | P ITU ICT consultant
Laere
22 Ali P DICT, Makerere University E- learning manager
Ndiwalana Ally@dicts.mak.ac.ug
23 | Steve P/R Department of Management
Smithson London School of Economics
24 | Sam R/P TU Delft/Moi Uinversity Lecturer/Systems
Muniafu administrator
s.m.muniafu@tudelft.nll
25 | Apolo P Directorate of ICT Planning manager
Kyeyune Makerere university akyeyune@dicts.mak.a
c.ug
26 Paul R Kyambogo university Researcher
Lwettute
27 Soekie P University of Pretoria Librarian
Swanepoel soekie.swanepoel@up.
ac.za
28 | Gwenda p Gaelic Director
Thomas

man.d@library.wits.ac.z
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a

29 Hamid KIU Lecturer
Mugisha

30 Marble UCU Mukono, Uganda Researcher
Bwenge
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Appendix 6A: QUALITY ASSURANCE AND TESTING

CRITERIA

CMRISTIAN pon.
P Mveg
> 7

Inter-university Registration Information System

Part (i): QUALITY ASSURANCE

March 2007
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INTRODUCTION

Inter-University Registration Information SystenR[$) is a basic registration
system to be used across three universities nandhkerere University,
Kyambogo University, Uganda Christian Universityhel system is geared
towards addressing the following needs:

« Cost effective registration of users for acadeimititutions

» Exploitation of the abundant student resourceddwelop, scale and

maintain such a system.

e Synchronization/unification of the various academnstitutions’

registration (and later, other) routines througih uke of a generic system.

IRIS should include among others, the followingadzifities:
* Registration of students
» Automated creation of student email accountsHeracademic institution
« Automated removal of student email accounts upampletion from the
academic institution (if absolutely necessary)
« Comprehensive searchable database of students
« Automated archival of students’ records upon ilegithe academic
institution

QUESTIONNAIRE INSTRUCTIONS

Use A, B, C, and D where necessary as follows:
A —Very Good B- Sufficient C- Insufficient [Boor

PERSONAL DETAILS

3. How do you rate your computing skills (tick appriepe)?

 Excellent:  ......
e Verygood:  ......
e Good: ......
e Modest: ...
« Weak: ......
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APPEAL AND SUITABILITY

1. How would you rate the general appearance of thesy?
a. Very good ]
b. Good ]

c. Fair
d. Poor El
2. Comment on visibility of the text (would you incesdidecrease the text
size for clarity?)

4. Do you find the content on the login page suitafde your main
expectation of this system?

5. Comment on the grammar, spelling and sentence roatisn of the
reports, links and text descriptions.

INFORMATION PRESENTATION AND FEEDBACK

1. Do the search results give the level of detail ywould expect?

3. Comment on the response speed of the registrayistera(How long
does it take to return registration reports)
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4. Is the feedback precise and straight to the point?

OTHER COMMENTS

1. Did you notice any errors or unexpected feedbatk®(skip to 4)

2. Identify any errors encountered.

Thank you for your cooperation
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Part (i) TESTING CRITERIA

TESTING CRITERIA

Testing is to be carried out at every stage ofsywtem in order not to carry
errors through the stages of the system. The thblew shows the testing

procedure at every stage.

Activity

Testing procedure

Establishment of a collaborative tool
(CVvYS)

Check if CVS server is
running.

Check if the CVS users are
being authenticated and able
check in and check out
modules.

to

Creation of databases,

creation of theregistration process,
Producing reports like registration
card/certificate, and others,
Functionality for uploading files,
Creation of an alert system for
students to complete registration.

Check if the registration
process has taken place that
if a student or staff who has
registered has his or her
credentials in the iris databas

Check if a user can login usin
an email address automatical
created for him or her and
password.

Check if informative message
are sent to users of the systet
when they are supposed to bg
sent to them.

Check if reports are being
produced accurately.

Check whether the document
are being uploaded to the
server and whether the

[{%)

y

AL 7Y

documents can be downloade

d
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by the administrators to
compare them with the origing
documents.

=

Security integration

Check if the security levels ar
set properly that is a user
access what he or she is
allowed to access.

[4)

Automatic creation of emalil
registration.

on

Check if an email address is
created after one has
registered.

Creation of a search based on the

multiple criteria

Check whether the searching
system is done adequately.

Deployment

After deployment a system ha
be tested on whether it works
at the different Universities
perfectly.

The reliability and availability
of the system is checked.
The speed of the system is

checked.

Navigation of the system is

1S

checked.
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Appendix 6B: Implementer evaluation questionnaire

Dear participants,

This Questionnaire is a tool designed to assessnthlementer's satisfaction
with the implementation approach used for the lot@versity Registration
Information service (IRIS). The questionnaire cetssiof three parts. Part 1
includes closed ended questions about the usefjindarity, efficiency,
support/help, satisfaction and functions of theraggh. In part 2, open ended
questions are directed to identify the favouritaclions of the approach, its
missing characteristics and any problems facechdursage. In order to gather
demographic information about participants, backgobquestions are asked in
the last part of the questionnaire. The resultthefquestionnaire will be used
only for academic purposes. We thank you for yalp land cooperation.

Part 1

Please indicate how much you agree or disagree edt of the following
statements by marking the proper point on the figimd scale.

Approach Functions

> >3
(@] O =
c o c o
S o3
B hS
1.1 could easily find the potential developmer 4 3 2 1
components for IRIS on the internet.
2. The Approach helped me to select potentil 4 3 2 1

IRIS components quickly.
3. The Approach is helpful in accurate
recording and reporting user requirements.
4. The Approach guided user requiremenis 4 3 2 1
negotiations.
5. The approach helped me to conceptuglige 4 3 2 1
and understand user requirements.
6.The Approach made it easy to monitd 4 3 2 1
changes in user requirements

$ |4 (3 |2 |,

7. It was not easy to involve users in the 4 3 2 1
development stages.
8. | experienced many technical problepts 4 3 2 1

with the integration of existing components
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Effectiveness

Strongly
disagree

< Strongly
agree

9. Using the Approach increased m 2 1
productivity
10.I do not see any advantage in using |tBe 2 1
Approach
11. Using the Approach improved myp 2 1
performance
12. |1 do not need the Approach to active| ® 2 1
execute the same task
13. Overall | find the approach usable in tHe 2 1
implementation of service systems.
Clarity
3 3¢
c o c O
S <
h I h S
14.The Approach guidelines are clear ard 2 1
understandable
15. The Implementation stages follow | & 2 1
logical order.
16. It is not always obvious what to do next 5 B2 1
17. The outputs for each implementatioh 1
stage are clear
5 3 2 1

18. | found the Approach easy to use
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Satisfaction

to use this Approach

> > O
© o2
c @ c o
o2 ° 3
h ?»
19. The Approach was interesting to use 5 21
20.Using the Approach saved me time 5 21
21.1t will take a long time for me to learn hqvk 1

22.1 would like to use the Approach for futuré

implementation projects !
23.1 am not satisfied with the end result 5 P1
Part 3

24. D o you have a favourite function in the Apmioa If yes, please explain.
25. Is there anything that was omitted in the Applt® If yes, please explain.
26. Did you have any problem with using this ApmiwaIf yes, please explain.
27. What did you think of the resulting IRIS seps@
28. Do you have any further remarks and/or suggestio improve the IRIS
implementation approach?

Background questions.

Your role in the implementation of IRIS:

(0]

O o0ooo

Project Manager
Analyst
Designer
Developer
support

| have experience with the following developmeski&a

(0]
(0]
(0]
(0]

Programming
Systems Analysis
Design

Others, Ke. ... e
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Appendix 6C: Role Checklist for the IRIS Project

Role

Actor

Tasks

High level
policy

management

Steering

Committee

1.
2.

Manage the project scope and change requests

Provide appropriate and timely resources for efficient and
effective project completion

Provide on-going guidance and direction to the project team
Provide regular feedback to the project team on performance vs.
expectations

Act as the final decision maker on unresolved project issues.

Project
Leadership and

management.

Project
Management

Team

Oversee and direct, adherence to business requirements,
development of functional and program specifications, relational
database design, programming, testing, implementation and
documentation for modules

Schedule and assign resources to ensure that applications
satisfy users’ needs and are completed within agreed upon time
parameters

Monitor the status of the technical resources and tasks

Work with the Technical Lead to manage and oversee the
system development process including systems analysis,
technical design, coding, testing, and turnover to production of

the application

User Guidance

and feedback.

Client

Provide user requirements to create the system.

Provide feedback to Management to manage the project
including the timeline, work plan, testing, resources, training and
documentation of procedures

Provide a clear definition of the need by way of concise
responses during system evaluation

Sign-off on project deliverables

Put to use the developed system.
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Plan, schedule, and coordinate activities related to system

Technical Development
development
system Team Present all Design Overview Documents
development Perform audit reviews on tested module.
Provide technical proficiency on business process design,
database administration functions for project implementation,
maintenance, enhancement and training.
Design modules (forms, reports, and interfaces)
Perform unit testing on modules (forms, reports, and interfaces)
Update systems data and prepare conversion requirements
Document all design overview activities.
System and | Documenter ) ) o o
Document progress on the project and it's subsidiary activities at
project .
various stages.
Documentation. Create and maintain technical documentation based on design
changes or creation criteria.
. Ensure the application software/hardware is consistent with the
Hardware and | System ) ]
technical environment and standards
software Infrastructure

Management for

Maintenance

Provide technical system and database maintenance for:

a.  Backup and recovery systems

system Team b.  Network and related hardware systems
implementation. Install and upgrade server and application software
Provide database administration support for systems
development and upgrades.
Provide end user training during and after implementation
User  Support | Support  and

and training
(both during
and after
completion  of

the system)

Training Team

Provide help desk support after implementation

Assist in the distribution and configuration of workstations for the
“end user community” enabling the system ran un-impeded

Provide support for network problems, security problems, access
issues and other related issues that may compromise system
performance

" Includes the servers, network printers, operating system, databases, user security, and network

connectivity
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List of abbreviations

List of Abbreviations

Business Engineering

Component Based Development
Collaborative Business Engineering
Collaborative Business System Engineering
Hyper Text Markup Language

Internet Protocol

Information Systems

Internet Service Provider

Information and Communication Technology
Information Technology

Preparation, Analysis, development, TestiRgll-

Hypertext Preprocessor (recursive acronym)
Rapid Application Development
Service Level Agreement
Technology Acceptance Model
Technology Transition Model
Unified Modeling Language
Wireless Application Protocol
Wireless Mark-up Language
Extensible Mark-up Language
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Summary

Introduction

Public organizations in the developing world aredargoing a gradual but

irreversible change, due to innovations in inforrmatand communications
technologies. The emergence of business netwarksng such organizations,
indicates an increasing interdependence and a $eéc solutions to regain

waning strategic relevance and competitive advaatag this research we note
that, the emerging public organizational netwonkghe developing world, work
in unpredictable environments with resource scgrcithis environment is
volatile and a potential obstacle to improving implentation practices for
emerging networks. To find solutions that can imprdhe reliability and

efficiency of the implementation practices, we $ecuon the implementation
challenges that emerging inter-organizational netwo currently face in

implementing service systems for business colldlmoraWe defined solutions
that use repeatable processes for inter-organizatio business IS
implementation, avoiding the need to change theifauf the core business
processes.

Research arguments

In this research, we argued that the current appes can not improve
reliability and efficiency of implementation prams required by the emerging
networks in the developing economies. The new otvactor organisations
must overcome a volatile environment and additiaoahplexity of operating in
a multi actor settiq. Although the literature on IS implementation istvand
relatively mature, we did not find an integral viem the specific problem
domain of IS implementation in a volatile conteRvailable literature that
prescribes approaches for the design and implet@mtaf service-oriented
systems in inter-organisational business netwaksrédominantly focused on
commercial organizations in industrialized courgrié/seful elements can be
selected from these approaches but, they are remuatkly prescribed and
validated to manage the complexity of volatile &majes and to improve
implementation practices.

We asserted further that, by adoptingpeatable processes for the
implementation of inter-organisational service aysd, uncertainty of managing
complex challenges caused by volatility in emergmagworks in developing
economies isreduced The envisaged added value of network business
collaboration is to offer of business opportunittesough generation of new
innovative services and products, without the rieechange the focus of core
business processes.

In addition, theory and empirical evidence showat tinter-organizational
systems are hard to design, implement and managrige they have multiple
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actors, each with their own value systems and esterBased on these
observations, it was concluded that there is a fie@ethnovative engineering
approaches, including design theories, design $tgtgj modelling techniques
and environments, in which this new organizatiaimitext for service delivery
can be tested and evaluated from a strategic, tiguesh and technological
perspective. Inter-organisational service systemplémentation in volatile
contexts is a prime candidate for such a researatvation.

Research objective

Therefore the objective of the research was fortadlas:

To develop an approach that supports the improvénoénefficiency and
reliability of the implementation process, for intgganizational service
systems in volatile contexts.

Research questions

1. What are the current and emerging issues initfy@ementation of inter-
organizational service systems by business netvonkslatile environments?
2. What implementation mechanisms can be used f{enment inter-
organizational service systems in volatile contexts

3. How can we support the process of improvingrintganizational service
system implementation in volatile environments?

Research methodology

To address the research questions, the desigrceguamadigm was followed to
create and evaluate an approach for inter-orgamimsdt service system
implementation for new networks in volatile contexXartefact). The artefacts
that were created during the research included thodelogy and a system
prototype. At the beginning of the research, thieal®ural science paradigm
was followed to develop a descriptive model and tbquirements of the
problem situation. Various research instrumentsewsed in the design science
research strategy. A literature search was usetan the initial starting point
of the research, compare findings and refine emgrdgileas from both the
exploratory and the action research case studies. ekploratory case study
methodology was used in the initial phases of #eearch to derive a better
understanding of the volatility issues, challenges problems that constrain
implementation for inter-organizational businesdlatmrations. Using the
action research case study methodology, the rdsraassumed the dual role of
participant/observer to study and evaluate a uniguecess of inter-
organisational system implementation. The expaigément survey was also
used to gain insight with respect to the usefulmésse support approach.

Current and emerging issues in inter-organisational service system
implementation in volatile contexts

In chapter 2, an exploratory case study was catoeldelp us understand the
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implementation issues, challenges and problemsriexped in practice by
emerging business networks in volatile contexts.oTeases from higher
education institutions were chosen. The first ores Whe intra university case
which involved three universities; Mondlane in Mo#aque, Dares Salaam in
Tanzania and Makerere in Uganda. The three untiessiepresented large
public institutions with typical characteristic ality. The second one involved
three types of university consortia in South Afriddne first case revealed a
dynamic and complex environment of recurrent chaks caused by volatility,
which contributed to under utilized or failed ISglementation projects. The
second case showed challenges and lessons for mgriaghnology and skill
interdependencies, network coordination and susbéity. The exploratory
case clearly demonstrated that an approach to duipgaroved efficiency and
reliability of implementation practices should cioles these constraints and
issues. From this empirical investigation the feilog questions are derived for
further investigation, to inform possible mecharsdimt can be used for service
system implementation by emerging networks in viel@bntexts.
= How can an inter-organisational network be credftemn independent
organizations, with varied technical skills andhtealogical infrastructure?
= How can a user —centred implementation procesa fegrvice system, be
managed to elicit and monitor user requirementdl atages?
= How can we derive an inter-organizational technislalginfrastructure, to
integrate varied systems resources and suppolitblesservice delivery?
= How technical skills for the implementation and pog of technical
projects, be developed and sustained?

Principles of service system implementation in votde contexts

In chapter three, a literature review was condutdedentify a number of initial
theories to study the problem under investigatibhe concept of service
systems implementation in an inter-organisatiorettirey was explained in
relation to potential methodologies that could juleva possible way forward to
improving implementation practices in volatile cexts. The principles of
service system implementation that could be usedugport an appropriate
methodology for improved implementation in the vibda contexts were
identified and explained. The relevant mechanisissudsed to derive potential
solutions were IS development, collaboration ergyiimg, process management
and service implementation theories. For the ol/amgdlementation framework,
the dominant methodologies, models and approatia¢hiive been used for the
implementation of business information systems aeilifate and manage
business processes at the parallel and distribletegls of the organisations,
were discussed first. The descriptive conceptualahof the approach was the
result of this abstraction.
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Supporting inter-organisational service system immgmentation in volatile
contexts

Based on the issues and problems identified ire#pdoratory case study, five
requirements to be satisfied were formulated foajproach that can be used to
improve implementation practice for new networksvolatile contexts. Three
of the requirements were focused on the useful mkiva, and two on the
usability of the approach. An approach consistifigaaew implementation
methodology (PADTR) supported by, collaborative ifess systems
engineering (CBSE), service system engineeringpanckss management tools,
techniques and reference guidelingss developed on the basis of the
requirements. The approach is aimed to model apdowe the implementation
process in volatile contexts. The approach wagttred using the dimensions
of ‘way of thinking’, ‘way of working’, ‘way of modlling’ and ‘way of
controlling.’

Way of thinking

The way of thinking expresses the underlying ploids/ of the approach. The
perspective taken of the problem domain is stated ¢e underlying

assumptions are made explicit. It delineates tie&vwdn the problem domain
and provides an overview of the methodological @ples the support
framework is based on, making the underlying assiomp explicit. The way of

thinking determines the way of modelling, way of rking and way of

controlling. It is often expressed in guidelinades of thumb, do’'s and don'ts,
metaphors and design theories.

The view taken of the problem domain is the impletaton of the inter-
organisational service systems by emerging intgaiwisational networks of
non-profit public organizations, in volatile contexThe member organisations
are of similar business domain, with fundamentabuece scarcity especially in
technical skills and technology. There is inadeguatowledge and experience
for service system implementation by the networkminers and therefore
learning is part of the implementation activiti€¥reation of the network is
greatly influenced by embedded relational ties.

The project undertaken by these new networks igntlee-organizational service
system implementation, which combines three bakments; the enabling
technology, a service formula demanded by userghisdervice supplied by a
multi-actor network. Actors must consider tradesofbetween the three
elements. For the emerging networks with resouaacgy, the unreliable
technological infrastructure and skill deficienciedicate that technology/
service formula, service formula/network tradeasti®uld be high.

The creation of such networks is influenced by raerhal need for resources

and a commitment to an external problem or oppdstuihe internal network
factors consist of the business model and prioinkegs relational ties. The
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technology must support services demanded by thes bsit these demands are
not clearly established. The networks needs supjmomegotiate trade off
between the service system elements and to cotediativities in the network
in order reduce complexity and improve implemenptatpractices for the
business system implementation. Based on the nletwogsource
interdependencies and innovativeness of the progectsideration should be
given to network formation and coordination facttrat influence sustainable
business collaboration, robust technical servichitacture, and user value in a
reliable service delivery. Guidelines were formethto deal with factors related
to tradeoffs between technology and the volatiléwoek, and the volatile
network and service formula (see section 7.1.3).

Way of working

In the way of working, suitable steps and corresipamactivities that should be
undertaken, to improve the efficiency and reliapilof the implementation

process were specified for volatile contexts. Thesgribed implementation
methodology for the multi—-actor volatile contextndanes the stepwise
sequence for phase execution of the waterfall madate up of the phases,
Preparation, Analysis, development, Testing andlifden (PADTR). The

phased activities are conducted in an iterativeisece within the spiral model
(Boehm, 1988). The approach recommends a useredemuplementation that
utilises participative approaches with collabomtiapproaches for the multi
actor context, complimented by requirements managérthat monitors user
appreciation as the system evolves. The PADTR mdelbgy, incorporates the
most basic elements in usability engineering; arpigoal user test and

prototyping combined with iterative design These teharacteristics of the
methodology, are suitable for the innovation of lenpenting services systems
by emerging networks, where business requirememngtsnat well formed by

users and where it is difficult to determine hove throposed solution will

perform in practicelteration enables learning and user feedback ealpeci
during the exploration network phase. Software megiing approaches like
component based development (CBD) that facilitateriporation of legacy and
other relevant technology components and resourees, part of the

implementation methodology. Guidelines that apmy éach stage should be
considered to guide technology, network and semnatge trade-offs.

The way of controlling

For the way of controlling, it was recommended tt@drdination mechanisms
should consider the complexity of the combined itiagonal relationships,

values, goals and the volatile environment. Projeahagement as one of the
most basic forms of management used to controbpi®j was recommended to
manage the implementation project. In addition,epthrocess management
techniques, such as the appropriate governancelrandeyuidelines to handle
resource interdependencies between participatingganizations were
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recommended. Network members should note thataamigchanisms differ at

the exploration and exploitation phases of the nekwDuring the exploration

process management elements are required to copamtitipants and create
inspiration to form and sustain the network. Thesdude prospects for gain
and incentives for cooperative behaviour, lettérmt@ntion and agreements to
initiate commitment. During the exploitation stagelevant governance
mechanisms and contracts that include service lagetements (SLA) and
performance indicators must be enforced by mutgedeament. Standardisation
of operations should be balanced with instituticngbnomy.

The way of modelling

During the implementation process, models assagesblders to incrementally
describe, visualize and understand their selecedice options. This is
particularly useful to support implementers, desrgrand developers. The CBD
approach presented useful modelling techniquethtodevelopment context, to
understand the context and provide the solutionddflmg techniques or
improvised adaptations that are cheap and fasth®rvolatile context were
prescribed. Useful techniques for the developméangesincluded component
architecture modelling and context modelling whidbscribes the proposed
system in the defined business area. Paper moglédinmodelling interfaces
was useful for eliciting active user feedback. CB#&ihg Conceptual modeling
of networks assists understanding the overview edfvark actors and roles.
Object oriented was recommended for dynamic mogefior applications.
‘Thinklets’ were useful for modeling group sessioRencil and paper group
support sessions that are structured thinklets were adopted (with some
limitations on functionality) due to the lack of GSsoftware. Conflict
situations, are best resolved using change managesp@roaches before the
project starts. If conflict arises, gaming can lseds For the process design,
useful ways of modeling include prototypes, scarzaaind storyboards.

When using the implementation approach, it was meoended that

practitioners should adjust instructions to thefedédnces in the application
situation. While the basic elements to the guiddiremain the same, creativity
and flexibility in response to the uniqueness of {roject, contributes to

success.

Testing and evaluating the approach

The usefulnesf the approach was evaluated by expert judgnersee if it
could:

Req # 1:provide decision makers in the network with mecérasito manage
the dynamics in the coordination and sustainabiliy distributed business
networks.

Req # 2: assist implementers to analyse the appropriate reldgy
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environment for implementing a robust technicatasfructure, with trade offs
that balance user value, scarce resources andiabiel service system.

Req # 3: enable implementers to assess and prescribe meaagvelop a
sustainable expert skill pool and technical resesrcto optimize the low
technical skill base for implementation and suppoft ICT development
projects.

The experts were positive overall about the progosepport sets for the
specified implementation objectives. According b texpert evaluation, the
prescribed tools and methods were useful in varyglagrees. The proposed
support for optimising skills ranked highest whitee technology environment
for robust service architecture got the most néwgcares. This was partially
attributed to the lack of familiarity with the s@® implementation support,
since the service phenomena is comparatively néw.ekpert opinion was that
the approach was potentially useful but raised sogability issues and made
recommendations, some of which were recommendeftiffitrer research.

The usability of the approach was tested using the action relsearse study, to
prove if using the approach would satisfy the feilog requirements:

Req # 4:provide means for conducting a user—centred impigation within a
controlled process that tracks changing user apiat&an and provides
feedback.

Req # 5:assist the system developers to select and inegradilable system
components and technology resources into the nestersy with minimal
complexity

In the action case study, the PADTR methodologyictviis the framework of
the approach, was applied in the implementation aaf inter-university
registration system (IRIS) pilot in Uganda, whidgpresents a network in a
volatile context. The implementers, who are thesdlirbeneficiaries of the
approach, evaluated functionality: if it was easyise, effective, clear and how
satisfied they were with the methodology. The eatiun confirmed that the
approach was usable in a limited context to dedveervice system that
complied with user requirements. There were miniscrdpancies between
expected user and actual IRIS functionality whiarevattributed to the passive
participation of users in the design and developmescess as well as deficient
modelling skills on the part of the implementersn Adaptation of paper
prototyping reactivated user interest in the desigtne interface. Implementers
also successfully selected and integrated systenpaoents from open source
applications and utilised an open source framewink the development
platform. The implementers noted the need for aridiged development
environment to allow full participation of partnerd8 synchronised service
delivery for all three institutions was not possitldue to limited bandwidth
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capacity but mirroring of the service was adoptedfiapeak times. Overall, the
approach applied using the PADTR methodology detnatesl usability and

showed some useful products that could be delivémed limited context.

Further refinement iterations should pay attentionthe outstanding issues
noted by the implementers.

Research benefits

The research benefits combine the practical andesciz relevance:

The benefit for business networks in volatile catgds that, an implementation
approach for inter-organizational service systeha tovers the most critical
and complex requirements for volatile contexts hasn evaluated using an
empirical validation. The approach provides emeaggiretworks in volatile
environments, particularly in the higher educasentor, with insight in ways to
make the implementation process more efficient r@hieble. Using this initial
design of the approach, organisations can builda@apfor adoption of new,
flexible, reusable and collaborative approachetabld for volatile contexts, to
optimize scarce resources, improve implementatiactiges and the resulting
services and to gain competitiveness and stratelgigance.

On the academic front, research can build furthertlee adoption of two
concepts which are relatively new in public indtdos of the developing
economies; Service-oriented implementation and abollative Business
System Engineering (CBSE) approaches from a neer irbrganizational
perspective (Den Hengst and De Vreede, 2004).

Conclusion and recommendations

Based on the research conducted in this problemabmnit is our strong
conviction that the implementation approach devetbfor inter-organizational
service system implementation is potentially usefudl usable to improve the
efficiency and reliability of the implementationgatices for emerging networks
in volatile contexts. While we addressed a numbkedatility issues in
implementation, more issues that require furtheseaech were highlighted
during the evaluation phase of the approach. Tiesees include testing the
usability and usefulness of the approach in aireplementation project, with
more varied complexity in stakeholders, uncertaintyequirements and bigger
business networks. The second area for furthearelsés to test the approach in
other public networks beyond the higher educatimops that was the focus of
this research. The third possible direction is tentify ‘Usage’ related
requirements from practice to complete the seeqtirements for an effective
approach, to improve the efficiency and reliabily processes for inter-
organizational service systems implementation itatie contexts. We also
recommended further research into appropriate nraglelechniques that
optimize resources and encourage active user ipaticn and feedback to
increase system relevance to users. We incorporptedosal of relevant
methodologies recommended from the expert judgniiéet future search
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methodologies (FS), to be studied as potential tiathdi to the approach, to
change organizational culture and strategic plaproh long term business
strategies, for new business networks. The lassilplesdirection for further
research was to identify and test appropriate gilbgperformance measures (as
opposed to subjective) for the approach, in a nbimglementation project, to
complete the usability test profile of the approach
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Samenvatting

Inleiding

Publieke organisaties in ontwikkelingslanden wordegeleidelijik doch

onomkeerbaar veranderd door innovaties in de infdiea en com-

municatietechnologie. ~ De spontane vorming van ee®n van deze
organisaties duidt op een toenemende wederzijdsamkélijkheid en toont aan
dat men op zoek is naar oplossingen om het ststbgbelang en de
concurrentiepositie uit een neerwaartse spiraalhden. In ons onderzoek
constateren we dat opkomende netwerken van publeganisaties in

ontwikkelingslanden zich bevinden in een onvoobswel omgeving en dat ze
moeten werken met schaarse middelen. De omgeviaglatiel (d.w.z., zeer
dynamisch en daardoor vaak onzeker) en daardoonezgelijk obstakel bij het
verbeteren van de methoden om zulke netwerken peenmanteren. Om
oplossingen te vinden die de betrouwbaarheid eneffeciéntie van de
implementatiemethoden verbeteren hebben we onsalvamricht op de

uitdagingen waarmee inter-organisationele netwerkegenwoordig worden
geconfronteerd bij het implementeren van dienstée de onderlinge

samenwerking moeten ondersteunen. We hebben ioglsgedefinieerd die
zijn gebaseerd op herhaalbare processen voor hepleimenteren van
informatiesystemen voor inter-organisationele bgslroering, zonder daarbij
de kernprocessen van de betrokken organisatidsetivog te verliezen.

Stellingname binnen dit onderzoek

In dit onderzoek stellen wij dat de gangbare benagewijzen de
betrouwbaarheid erfficiéntie van de implementatiemethoden niet kunne
verbeteren, terwijl dit wel wordt vereist door dedbjfs-netwerken die zich in
opkomende economie'en aan het vormen zijn. Dewsdeactor-netwerken
moeten bestand zijn tegen een volatiele omgevinga&sten bovendien kunnen
omgaan met de additionele complexiteit van het emrin een multi-actor
omgeving. Hoewel er uitgebreide en gedegen literabestaat met betrekking
tot de implementatie van informatiesystemen, heblvendaarin nog geen
volledig beeld aangetroffen van ons researchonderveew.z. het domein van
de implementatie van informatiesystemen gecombih@eet volatiliteit. De
beschikbare literatuur over methoden voor het orgere en implementeren van
service-georiénteerde systemen in inter-organiseligo netwerken richt zich
vooral op commerciéle organisaties in geindusseésrde landen. Hoewel uit
de beschreven benaderingen nuttige elementen kuwoeten overgenomen,
zijn deze onvoldoende uitgewerkt en gevalideerdpoaktisch bruikbaar te zijn
voor het beheersen van de complexiteit van hetlgeaiovan volatiliteit en voor
het verbeteren van de implementatiemethoden.

We stellen verder dat het gebruik van herhaalbayegssen voor de implemen-
tatie van inter-organisationele diensten zal helpen de onzekerheid te
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verminderen bij het beheersen van de complexegiitdan die het gevolg zijn
van de volatiliteit in opkomende netwerken in omdeglingslanden. De
voorziene toegevoegde waarde van de inter-orgamisde samenwerking
bestaat uit kansen voor nieuwe bedrijvigheid doer @htwikkeling van
innovatieve diensten en producten; de doelstelingan de kern-bedrijfs-
processen hoeven daarvoor niet te worden aangepast.

Daarnaast tonen we door middel van zowel theotea$s empirisch onderzoek
aan dat het ontwerp, de implementatie, en het Ibalzeinter-organisationele
systemen ingewikkeld is: er zijn meerdere actorigrbdtrokken, die elk kun
eigen waarden en belangen hebben. Op basis vanotseevaties hebben wij
geconcludeerd dat een innovatieve benadering rnisdigclusief een ontwerp-
theorie, ontwerp-heuristieken, modelleertechniegerromgevingen, waarin de
nieuwe organisationele context voor het leverendiansten kan worden getest
en worden geévalueerd vanuit een strategisch, tipaeal, en technologisch
perspectief.

Onderzoeksdoel

Het doel van ons onderzoek kan daarmee als volgtemogeformuleerd:

Ontwikkel een aanpak die de ondersteuning biedt heb verbeteren van de
efficiéntie en de betrouwbaarheid van het impleateroces van inter-
onganisationele diensten in een volatiele context.

Onderzoeksvragen

1. Wat zijn de huidige en opkomende problemen bijrdelémentatie van
inter-organisationele diensten door bedrijfsnetwarkin volatiele
omgevingen?

2. Welke methoden kunnen worden gebruikt om inter4oisgionele
diensten in volatiele omgevingen te implementeren?

3. Hoe kan het verbeterproces van het implementeren weer-
organisationele diensten in volatiele omgevingend&n ondersteund?

Onderzoeksmethodiek

Om de onderzoeksvragen te beantwoorden werd h&gliscience’ paradigma
gebruikt, door eerst een benadering voor het impigeren van een inter-
organisationele dienst (het artefact) te ontwergen deze vervolgens te
evalueren. De artefacten die tijdens ons onderzipelgecreéerd omvatten een
methodologie en een prototype van een systeem. a®ijvang van ons
onderzoek is het paradigma van de ‘behaviourahseieaangehouden; hierbij
werd een beschrijvend model ontwikkeld en zijn e en randvoorwaarden
van de probleemsituatie in kaart gebracht. Bijodderzoeksstrategie uit de
‘design science’ zijn verschillende onderzoeksumsnten gebruikt. Litera-

tuurstudie leverde een startpunt voor ons onderzekwerd gebruikt om

224



Samenvatting

resultaten te vergelijken en om de ideéen die Wa@rnen uit de verkennende
en de ‘action-research’ case studies te verfijn@e methodiek van verken-

nende case studies werd in de initiéle fasen vaoraerzoek gebruikt om een
beter begrip te krijgen van de problemen en uittggn die het gevolg zijn van

volatiliteit en die de implementatie van inter-angaationele samenwerking

hinderen. Tijdens de ‘action-research’ case stueld door de onderzoeker een
dubbelrol gespeeld, die van deelnemer en die vamnganer. Hierbij werd het

implementatieproces van een specifiek inter-orgdioseel systeem bestudeerd
en geévalueerd. Tenslotte is onder experts eaméémngitgevoerd om inzicht te

krijgen in de bruikbaarheid van de ondersteuneaad@ak.

In de ‘action-research’ case study is de PADTR wdittk (het raamwerk van
onze aanpak) toegepast op de proef-implementatieeea inter-universitair
registratiesysteem (IRIS) in Uganda, dat zich kiicaert als een network in een
volatiele omgeving.

Onderzoeksresultaten

De onderzoeksresultaten zijn van zowel practisshaghdemisch belang. Het
resultaat voor bedrijfsnetwerken in volatiele omggen is dat er een aanpak is
ontwikkeld voor de implementatie van inter-orgatiszele diensten die aan de
meest kritieke en lastige eisen in volatiele omggen tegemoetkomt, en dat die
aanpak empirisch is gevalideerd. Onze aanpak \a&ftsopkomende networks
in volatiele omgevingen, in het bijzonder in deteewan het hoger onderwijs,
inzicht in methoden om het implementatieproce<iéffiter en betrouwbaarder
te maken. Door onze benadering te gebruiken, kunomganisaties de
mogelijkheid creéren om nieuwe, flexibele, herbpaile, op samenwerking
gebaseerde benaderingen in te voeren die gesdfrikvaor volatiele omge-
vingen en waarmee schaarse middelen optimaal wdsdant, de implemen-
tatiepraktijk en de resulterende diensten verbetamdde concurrentiepositie en
de strategische relevantie verbeterd.

Conclusie en aanbevelingen

Op basis van het uitgevoerde onderzoek is het stetige overtuiging dat de
ontwikkelde aanpak voor de implementatie van iotgianisationele diensten
nuttig en bruikbaar kan zijn voor het verbeterem \de efficiéntie en de
betrouwbaarheid van de implementatiemethoden vpkomende netwerken in
volatiele omgevingen.
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