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In this dissertation we investigated how inter-organisational service systems, can be implemented in volatile contexts, with a focus on emerging inter-organisational networks for higher education institutions in developing economies. The dissertation presents a way to support the implementation of inter-organisational service systems for business collaborations, aimed at reducing complexity from the implementation challenges caused by volatility. An empirical evaluation of this approach is discussed leading to a prescriptive empirical model of the approach as the final output of this research. This topic is related to Information system (IS) implementation, service system design, public organisation networks and the Internet.

[bookmark: _Toc173670278]2.0 The research domain
Inter-organizational business networks in volatile contexts present a different context and business model from that of commercial enterprises in the industrialized world, where current research in inter-organizational networks is predominantly based. These differences in business orientation (non-commercial) and complexity (volatile), warrants a separate study. Information system research shifted to include the field of inter-organizational information systems (IIS), in the early nineties. The focus was commercial organizations in economically viable and stable organizations in the developed economies, and not the developing world where volatility issues are prevalent (Heeks, 1998; Avgerou, 1996). Wierda (1991) in his research for the development of inter-organizational IS (IIS), cited gaps in the theories discussed, which applied IIS only to commercial enterprises; “…. whereas IIS is gaining attention in public administration and non-profit organizations.” These observations confirm the trend followed by the emerging business networks among public organisations in developing economies but, do not present a comprehensive response to the implementation requirements of the volatile context. 

2.1 Emerging networks in the developing economies 
In this research, the examples of the emerging networks are drawn mainly from higher–education institutions, as representative of large public organizations, where recent business collaborations are evident. The networks are at different stages of development. Some like Tertiary education network (TENET) of South Africa and Kenya educational network (KENET) enabled some member organizations to start business collaborations. The Research and education Network of Uganda (RENU) has started to evolve into a business network but, still considers the bandwidth consortia to resolve bandwidth deficiencies and support potential business opportunities. For the majority of these networks, the emphasis is still on access to cheaper (affordable) bandwidth, which is a mandatory pre-cursor to enabling inter-organizational collaboration
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Service–oriented systems usually take place in inter-organisational settings. Wierda (1991), defines inter-organisational information systems (IIS) as information systems that are jointly developed, operated and /or used by two or more organisations that have no joint executive. Organisations today are collaborating with peers to remain competitive and strategically relevant in their business area. People and firms need outside sources and competence to complement their own because they lack certain resources in their companies (Powell, 1990; Sydow et al, 1998). The parallel view taken in this research is that organisations with volatility can be supported to collaborate and compliment mutual fundamental interdependencies to remain relevant else they will become strategically irrelevant and die. 
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In this section, the research proposition of the need to support inter-organizational service systems implementation in volatile contexts is explained. The research proposition is based on three reasons:

i) Difficulty of the task 
Inter-organizational systems are extremely hard to design, implement and manage because they have multiple actors with different value systems and interests. The research domain adds another complexity element of the volatile environment that must be managed to improve implementation practices. Hence there is a need for innovative engineering approaches, including design theories, design heuristics modelling techniques for environments in which new organizational arrangements for service delivery can be tested and evaluated from a strategic, operational and technological perspective (Van de Kar, 2005).

ii) Absence of a satisfactory support kit for volatile settings
A brief review of the background, philosophy, assumptions, scope, and skills required, of the multitudes of IS methodologies, revealed that the methodologies reviewed in the literature, did not provide empirically validated prescriptive guidelines for the development and validation of inter-organisational service system implementation in volatile environments. The current guidelines and approaches do not cover the entire spectrum of complex requirements for volatile contexts. Research opinion to support this view includes the view that prescriptive methodologies are unlikely to cope well with strategic uncertainly, user communication and staff development (Middleton and McCollum, 2001; Rowley, 1998). 

iii) Importance to technology transfer and diffusion
The development and empirical validation of this approach informs implementation in a pioneer context and has far reaching implications as a model for service system diffusion in developing economies, where business collaborations are just emerging. Service system implementation has the potential to strategically open up public organizations in developing economies and therefore requires a complete kit to accelerate the deployment process. In addition, the beneficiaries of this kit are nations with constraints to access the diverse available information sources to develop their own kit. 

Defining the approach for inter-organizational implementation in volatile environments
The factors that should be influenced, to ensure increased chances of a successful implementation are based on the implementation critical success factors. Flexibility in this volatile research context calls for a practical and extensible approach consisting of implementation processes and common functional elements that can be adopted without re-inventing them each time to reduce or eliminate the complexity associated with implementation challenges of volatility. In this section we discuss the goals for this research.
In volatile settings unreliable systems are a factor of unstable infrastructure, and incompatible variation of systems and monolithic structures, that are not resilient. The critical success factors proposed by this research should include:

i) Technical infrastructure goal
· Reliability
The technology infrastructure must be robust to support reliable service delivery. 
· Flexibility 
Flexibility is required to support development and use at the parallel and distributed levels. (Brown, 2000)
· Maintainability
Low maintenance is the target for any system implementation and especially for emerging networks that work with resource scarcity. High maintenance features prominently as a big challenge that threatens sustainability of the IS in volatile settings. It is important to remember that maintenance accounts for 50% of the software lifecycle costs. 
· Scalability
The current variety of incompatible applications and platforms is not resilient and scalable. The ICT infrastructure must be able to support expansion of systems without relative loss of speed or of control. 

In summary, technology goals aim at a robust technical architecture that can utilise existing resources, and provide flexible and reliable service system delivery.

ii) User goals 
Users are the measure for successful Implementation (Nelson.1990). Methods and techniques to change user behaviour and support the coordination of the network activities are required to maximise effectiveness. The user satisfaction goals include: 
· Reliability
 System reliability is one of the core service quality dimensions (Parasuraman et al, 1985, 1988, 1991). Reliability consists of correct technical functioning of services, currency and accuracy of information and explanation of purpose (Liljander et al, 2002). The research definition of implementation denotes activities that deliver “value to the user” (Swanson 1998). This value is the embodiment of the service formula. 
· Usability
Usability is defined in ISO 9241-11 (11) as follows: 
“The extent to which a product can be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of use. To explain these two elements further, effectiveness is the accuracy and completeness with which users achieve specified goals and efficiency refers to the resources expended in relation to accuracy and completeness with which users achieve goals”. Other usability elements include satisfaction, which is the freedom from discomfort and positive attitude to the use of the product and context of use ie, characteristics of the users, tasks and the organizational physical environment. The user interface and response times feature prominently in the user friendliness of the system. . ISO/IEC 9241-14 Ergonomic requirements for office work with visual display terminals (VDTs), ISO/IEC 9241-14: 1991(E), 1998.

iii) Organisational and Process goals
· Distributed decision making and Effective Process management
The effectiveness of the coordination methods and the results of the network activities should be measured by opinions from the partners. Networks and network organisation have emerged as an organizational form to overcome the problems with hierarchies and to create greater structural effectiveness and responsiveness with business partners (Powell, 1990). De Bruijn et al, (2002) confirms that the activities in the network are dynamic particularly the decision making because the various parties hold different views about the problem definition and solution. “As a result, the decision making will always be capricious and unstructured.” The measurement of process management parameters in an inter-organisational context is a critical validation goal. 
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It was proposed in section 1.3 that emerging inter-organizational networks in volatile context need support to implement business service systems to improve their implementation practices. It was argued however, that the required support for this innovative and difficult task deployed in overwhelming complexity, is not availed by current approaches. Hence there is a need for innovative engineering approaches, in which this new organizational context for service delivery can be tested and evaluated from a strategic, operational and technological perspective. The objective of this research is:
Develop an approach to support the improvement of the efficiency and reliability of the implementation process for inter-organizational service systems in volatile contexts.  

Specific objectives are:
(i) Study and identify current process and practice challenges and issues in the IS implementation environment in volatile contexts.
(ii) Propose support requirements for effective implementation of inter-organizational service systems implementation to manage the complexity cause by volatile characteristics.
(iii) Develop, test and evaluate the support approach for inter-organizational service systems implementation aimed at improved implementation practices.

5.0 Research output
The approach can be described as a set of guidelines and technical design requirements for repeatable implementation processes suitable for inter-organizational service system implementation in volatile environments. The ready to use process and design approach consists of: 
i) The Approach consisting of a new implementation methodology (PADTR) supported by, collaborative business systems engineering, service system engineering and process management tools, techniques and reference guidelines, to ensure replicable systematic achievement of the implementation design objective.

(ii) Prescribed technology and technical skill environment to support the identification of a robust technical architecture, service components and operational environment in an inter-organizational context, optimized through using existing technology resources.

6.0 Research contribution
The contribution of this research for academics will be a prescriptive framework for the development of an implementation approach to support inter-organizational service system implementations in organizations with characteristic volatility. Managing complexity of the implementation challenges requires adequate knowledge of a support framework to IS implementation. Available literature does not offer an adequate validated theoretical framework. 
i) Implementation practitioners as the key beneficiaries of this approach will have a ready reference of methods, tools and guidelines with a methodology to implement inter-organizational service systems for projects in volatile contexts.

ii) The benefit for business is that a tested service system implementation approach provides organizations in volatile environments, particularly in the higher education sector, with insight into ways to make the implementation process more effective and efficient. Volatile organizations can build capacity for adoption of new, flexible, reusable and collaborative approach to suit volatile contexts, to optimize scarce resources, improve implementation practices, resulting services and become more competitive and strategically relevant.

iii) The research builds further on understanding useful concepts which are relatively new for public institutions of the developing economies, like:
· Service-oriented implementation in inter organizational networks of public organizations, is a relatively new concept in the developing economies, especially Africa. 
· Collaborative business engineering approaches (Den Hengst and De Vreede, 2004) are another useful support for multi actor contexts that effectively manages negotiation and consensus building. This approach is new but ideal for the inter-organizational setting, to explore and adopt in an appropriate context. 
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An implementation approach is needed to support the coordination of network activities and the implementation process for inter-organisational service systems by emerging networks in volatile environments. This leads to the following research question:
How can the implementation of inter-organizational service systems, among independent actors with diverse technical infrastructures and scarce resources, be supported to improve implementation practices? 

To help us find an answer to this question, we formulated several key research questions. The first research question was intended to help us obtain a detailed understanding of the practice and process challenges, issues and problems of inter-organizational service systems implementation in a volatile context.  The answer to this question provides deep insight into the problem domain.

Research question 1
1. What are the current and emerging issues in the implementation of inter-organizational service systems by business networks in volatile environments?
This research question was answered partially in chapter one and further elaborated in chapter two. It was intended to help us get a detailed understanding of the taxonomy of inter-organizational networks and service systems and the issues, problems and challenges involved in their implementation in volatile environments. It is necessary to consider information systems development and the service systems and how the two evolve. An exploratory case study in chapter two was used to investigate and derive implementation issues and problems from an intra and inter-organisational settings characterised by volatility.

Research question 2
2. What implementation mechanisms can be used to implement inter-organizational service systems in volatile contexts? 
In chapter three, we discussed this research question to provide a possible way forward to find mechanisms for improving implementation practices in volatile contexts. The focus for relevant mechanisms used for service systems development by networks in volatile contexts, included IS development, collaborative business systems engineering, service system engineering and process management theories. After getting an understanding of the challenges and mechanism used for coordination of network activities and inter- organisational service system implementation, the third issue addressed by this research was to devise ways to improve the efficiency and reliability of implementation practices for emerging networks in volatile contexts. Therefore the third and main question that was considered by the research was:

Research question 3
3. How can we support the process of improving inter-organizational service system implementation in volatile environments?
This research question was directed at the researcher to develop a new implementation and coordination approach for emerging inter-organizational networks in volatile environments.  The approach consisting of a new implementation methodology (PADTR) supported by, collaborative business systems engineering, service system engineering and process management tools, techniques and reference guidelines is described in chapters 4, was tested and evaluated in chapter 5 and 6.

The choice of the research perspective was based on the research objective instead of the research topic (March and Smith, 1995)

The research strategy 
For the research strategy, we combined the design science and behavioural science paradigms to create and evaluate an implementation approach to improve efficiency and reliability of implementation practices for business networks in volatile contexts (artefact). We used the two paradigms to delineate the problem using behavioural science, and develop useful and usable solutions as prescribed by the design science paradigm. The ill structured nature of the problem and lack of sufficient theory made it difficult to fulfil our research objective from a deductive point of view. Secondly, the problem could not be tackled from a single perspective or using a single discipline. To get a detailed understanding of the issues and problems of inter-organization service system implementation in volatile contexts, we had to follow the behavioural science paradigm in the initial phase of the research (chapter 2), using the inductive–hypothetic research strategy (Sol, 1990). The exploratory case studies enabled us to obtain more knowledge about implementation process and practice challenges, to derive a descriptive model and to determine requirements of the problem situation. Based on the requirements, we were able to design the artefact, ie the approach. 
The above characteristics fulfil the requirements of the research objective at hand. It is argued that the research problem is ill structured. As described in the previous paragraphs, the complexity of issues involved. 
An inductive–hypothetical research strategy consists of five activities (see Figure 1.8.2). The characteristics of the inductive-hypothetical research strategy are described in general terms below. The application of the strategy for the research problem domain will be illustrated in the rest of the chapter.

Figure 1.8.2: The inductive-hypothetic research strategy
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4. Implementation
3. Theory formulation
Descriptive empirical model
Prescriptive empirical model
Prescriptive conceptual model
Descriptive conceptual model
 1. Initiation
2. Abstraction









Improving inter-organisational service systems implementation in volatile contexts
The approach was tested based on the usefulness and usability requirements. The test for usefulness was used expert judgment (Hevner et al, 2004) and usability was evaluated using the action research case study (Yin, 2001). The test summary for the usefulness and usability of the approach are summarized in table 9 below:









Table 9 Test summary of the implementation approach

	Test 
	Objective 

(Can the Approach?)
	Methodology
	Result
	Evaluation 

	Usefulness
	Req # 1: provide decision makers in the network with mechanisms to manage the dynamics in the coordination and sustainability of distributed business networks.

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.

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
	Expert judgment survey

30 experts with experience:   10 yrs= IS implementation. 
5 yrs = service systems.

Experts included :
-researchers
-designers
-developers 
-vendors
Using Adelphi Approach
Questionnaires.

Evaluation on:
-Ranking volatility factors.
-Support sets for the 3 requirements.
-Sufficiency and necessity of   the prescribed support.
	1.Order of ranking for issues to improve reliability and efficiency of Implementation process
i). Technical skills
ii).Technology and User issues
iii).Organisational coordination

2. Prescribed support  scores: 
-Service support scored  lowest approval
-Skill support –cored the highest.

3. The prescribed support was necessary and sufficient for volatile contexts, with additional recommendations.
	Usefulness
The Approach is potentially useful to improve the efficiency and reliability of implementation practices for service systems in emerging business networks affected by volatility. 
(see sections 56.1 -5.6.3)

	
	
	
	
	

	Usability
	
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 user participation

	
Usability
The Approach was usable for the specified 2 requirements. 

-Limited case context can implement Service system with three tier architecture.

-Synchronised 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.)



8.0 Research benefits
The research benefits combine practical and academic relevance:
The benefit for business networks in the volatile contexts is that an implementation approach for inter-organizational service systems that covers the most critical, complex requirements for volatile contexts, has been initiated using an empirical validation. The approach provides emerging networks in volatile environments, particularly in the higher education sector, with insight into ways to make the implementation process more efficient and reliable. Using this initial design of the approach, organisations can build capacity for adoption of new, flexible, reusable and collaborative approaches suitable for volatile contexts, to optimize scarce resources, improve implementation practices, the resulting services and gain competitiveness and strategic relevance.

On the academic front, research can build further on the adoption of the following concepts which are relatively new in developing economies.
· Service-oriented implementation 
· Collaborative business engineering approaches from a new inter–organizational perspective (Den Hengst and De Vreede, 2004). 

9.0 Conclusion and recommendations
[bookmark: _GoBack]Based on the research conducted in this problem domain, it is our strong conviction that the implementation approach developed for inter-organizational service system implementation is potentially useful and usable to improve the efficiency and reliability of the implementation practices for emerging networks in volatile contexts. While we addressed a number of volatility issues in implementation, more issues that require further research were highlighted during the evaluation phase of the approach. These issues include testing the usability and usefulness of the approach in a real implementation project, with more varied complexity in stakeholders, uncertainty in requirements and bigger business networks. The second area for further research is to test the approach in other public networks beyond the higher education scope that was the focus of this research. The third possible direction is to identify ‘Usage’ related requirements from practice to complete the set of requirements for an effective approach, to improve the efficiency and reliability of processes for inter-organizational service systems implementation in volatile contexts. We also recommended further research into appropriate modeling techniques that optimize resources and encourage active user participation and feedback to increase system relevance to users. We incorporated proposal of relevant methodologies recommended from the expert judgment like future search methodologies (FS), to be studied as potential additions to the approach, to change organizational culture and strategic planning of long term business strategies, for new business networks. The last possible direction for further research was to identify and test appropriate objective performance measures (as opposed to subjective) for the approach, in a normal implementation project, to complete the usability test profile of the approach.

10.0 Value Addition
This research has informed the development and sharing of research platforms and scarce resources in the volatile context of  research interest groups  especially in Higher Education Institutions at the national (NRENS) and regional level. Research networks in Higher education are a globally acknowledged mechanism for facilitating collaboration among research & education Institutions, to transform teaching, learning and research and this enhances research output and faster knowledge creation. Higher Education Institutions in Uganda still face chronic funding constraints that result into depreciating research outputs and poor quality education delivery.  
Today, Research and Education networking has gained momentum in Uganda through the National Research and Education Network of Uganda (RENU).  RENU is Uganda’s pioneer National Research and Education Network founded in 2006 by a special meeting of Vice Chancellors, CEOs of Research Institutions to harness ICT-enabled collaboration among public and private research and higher education (R&E) Institutions. The network leverages numbers of higher education institutions to negotiate elusive affordable and efficient ICT access with the global changes in Internet access rates. RENU promotes development of sharing platforms, usage and the sharing of R&E resources. RENU (www.renu.ac.ug) has 40 member Institutions with considerable recognition and impact in Higher Education ICT support and services. RENU is a member of Ubuntunet Alliance, the regional research network. (https://www.ubuntunet.net/)  
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