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Abstract
The current status of e-government services has been examined in this paper, with a particular focus on theoretical frameworks and methods for designing adaptable and evolvable e-government systems. Research challenges have been identified, which supports the focus of our research agenda. A semiotics informed approach to autonomic systems is advocated for designing e-government services.  
1. The Current Status of E-Government 
Electronic government (i.e. e-government) has begun to be seen as a necessary means to bring “public value” – value that has been created by government through the provision of services. For both governments and citizens, the advantages outweigh significantly the risks of investment; though the UNESA (2003) reports that e-government continues to remain at its nascent stage, mainly due to the applications which tend to reflect low levels of back-stage reengineering and inter-department cooperation. 
In addition, the level of adoption of e-government varies greatly across regional and national borders. Studies show (Adeshara et al. 2004, Cohen and Eimicke 2002, Dittrich et al. 2002, Huang et al. 2005, UNEAS 2003) the North America and Europe are in the lead of e-government, followed by the South and Central America, the South and Eastern Asia and Western Asia, and trailed by the South-central Asia and Africa. 

The drive for e-government is from a wide range of perceived benefits. Many e-government practices started with online customer interfaces, by making use of some of the features of Information and Communication Technology (ICT), such as speed, precision or outreach. Such an interface enables publication of information, speedily and widely. Efficiency of e-government is another attraction, as it can be quicker and cheaper than the traditional approach. It can optimise government operations. This is achieved by using the internet alongside traditional means. Effectiveness is another perceived benefit, which includes improved transparency, variety of services, citizen participation and overall quality of government services. 

Hence, as reported in UNESA (2003) report, e-government services maturity can be characterised in terms of five stages of web presences.
· Stage 1, emerging presence, where an official web site or a portal provides a link to a government office or a department, mainly featured by static and simple information provision.

· Stage 2, enhanced presence, where online services are connected to databases and sources of current and archived information, such as policies, laws, regulations and newsletters, with sophisticated search facilities.

· Stage 3, interactive presence, which advances from stage 2 by adding interactivity, by providing secure links to downloadable information and connection to government officials.

· Stage 4, transaction presence, which allows online transactions such as paying tax, fines for traffic violation and bidding for public contracts, with secure links. 

· Stage 5, networked presence, which provides an integrated network of public agencies for the provision of information and services, with facilities for discussion and consultation between the government and citizens. 

To these five stages the authors advocate a further stage of evolution namely:
· Stage 6, enriched and assured presence, which addresses one of the e-government shortcomings related to the lack of citizen’s involvement from the outset in the design of e-government services
. This provides flexible services to e-citizen personalisation/customisation services to their needs. Such an approach is already provided in many e-commerce portals, and been highlighted in the March 2005, the UK government set out a 7-point plan  (Prime Minister's Strategy Unit, 2005) that it is hoped will introduce success into eGovernment implementation in the UK. Personalisation of eServices is highly recommended (Leadbeater, 2004): “…by putting users at the heart of services, enabling them to become participants in the design and delivery, services will be more effective by mobilising millions of people as co-producers of the public goods they value.”
Whilst, much research and development is now underway focusing on many aspects of E-government ranging from e-citizen, eservices to e-administration, with focus of many research concerns including; risk management, data and knowledge management and interoperation, information interchange standards and design frameworks for e-government systems such as: -. Yet, numerous recent reports are still reporting on the general “software crisis” (Gibbs, 1994; RAE and BCS, 2004) with in e-government, that is, e-government services are fail to deliver promised functionality (The Economist Reportage, 2000; Heeks, 2003) including being delivered on cost and on time.
2. Research Challenges 
Addressing the e-government “software crisis” is a long standing research problem, which is exacerbated by the complex tight coupling of “Citizen, Business and Technology” requirements, and their often unpredictable and rapid changes. Such concerns can be grouped as follows: 
· Integrating Citizen, Business and Technology into E-government: E-government services can be categorised as: access to information, transaction services, and citizen participation (Marchionini et al. 2003), each built on its previous form, along the line of the five phases described in the last section. To achieve the perceived benefits, all forms of e-government have to be exploited. Access to information by the citizen is clearly less challenging than providing transactional services. For the latter will involve not only the technological provisioning, assurance and viability (accounting), the success of which are heavily reliant on a number of factors including; organisation (including people), process and systems’ integration. Furthermore, improvement of citizen participation is even more challenging as it is concerned with social, political, and cultural factors. The development of e-government strategy has to consider three important motivating questions. First, in the political arena, whether or not there is a political urgency which may be from the international environment and neighbouring countries. The support from the top level such as the central government is essential. The citizen demand and readiness to accept e-government is the key to the success.  Secondly, there is a technical constraint, such as network infrastructure, computer availability and the use of computer and network accessibility. This is closely determined by the economic capability of a region or a country. Finally, legal infrastructure is another determinant, which includes privacy law, security law, trust in government, and accepted decision-making processes (Chen and Knepper 2005). 

· Facilitating E-government Services implementation: At a recent international expert round-table discussion at an international workshop on e-government implementation (Liu et al. 2005) from many countries identified the following issues that are particularly relevant to the integration concerns of business and technology, namely: 

· Organisational strategies, planning and resourcing: This indicates that national and/or local government departments must set strategic policies (with varying horizon (short to a long-term vision), and facilitate the development and provisioning of associated plans and resources
 necessary for the implementation, introduction and management of e-government and services. 

· Contextual readiness for e-government: This implies the readiness for implementation and introduction of e-government solutions, which is not only concerned with the technical infrastructure and connectivity, but also the “people” dimension including; social and cultural factors associated to the e-government service providers (government) and consumer (citizen). The citizen participation and acceptance of e-services as indicated in (Accenture, 2005) can only be achieved by extensive education, demonstration of added value and quality of services provided by e-government solutions, and/or a true citizen-centric design of e-services via customisation? 

· Business model evolution: This highlights the need for change (see co-evolution) such as in organisation structure, regulations and policies, and business processes. Such changes may be profound and painful which may lead to loss of powers of some departments even jobs. 

· Assurance: To ensure any specified citizen, business and technology requirements to be monitored throughout e-government services life-cycle development and/or re-engineering processes. And as importantly ensuring that “non-functional” requirements including; dependability, resilience, security, etc. to be guarantied (A. Evangelidis, et al. 2002). Such a model is increasingly researched, and was proposed by the authors at one of the EU-funded E-government Interoperation Observatory Meeting (Interop, 2004). 
· Auditing:  To develop required mechanisms for measurement, monitoring, accounting and tuning/adjustments of systems and/or plans to co-evolve or adapt to changes, etc.  
In line with the above high-level research concerns, an integrative framework and associated tools and methods are required to support the three pillars of next generation e-government services: 
· Provision
· Assurance 
· Auditing 
To this end, an integrative modelling and design framework needs to be developed, which is outlined below. 

3. An Integrative Framework for e-Government Service Provision and Assurance 
A social system such as a region, a local community and a business organisation consists of human actors and instruments (e.g. ICT and others) used in social and economic activities. Activities carried out in such a system will either be substantive (e.g. production and consumption of physical goods) or communicative (e.g. provision and consumption of information and services). For the social systems to achieve the set objectives, activities will have to be coordinated through use of information. E-Government as a complex socio-technical system can be modelled by the semiotic framework (Stamper 2000), and designed using VAI-I blueprint combining managerial cybernetics model of Beer (1972) and advanced software engineering principles, each of which are outlined below.
3.1 Modelling e-Government Services via Semiotics
Semiotics is the study of signs (Peirce, 1931/35), with one of the main objectives is to examine how information is represented by using all kinds of signs such as icons, symbols, and language (natural and other formal and informal languages used in human communication). Signs are seen as the basic units for human and machine-based communication. A sub-discipline of semiotics, Organisational Semiotics, is emerging to study the properties and behaviour of signs in organisational contexts and business practice (see Liu et al. 2001, Gazendam et al. 2005). The semiotic framework of Stamper (2000) is applied here to investigate the implementation of e-government implementation from six layers. 

The development of e-government in a social system implies the implementation of an architecture in multiple layers, three of which constitute the technical infrastructure:

· physical devices and their interconnections - the computer hardware, the network, the optical fibres, the satellites, etc., which generate and carry a cause-and-effect chain of events quickly and cheaply, across the globe if necessary;

· signalling protocols, the validation, authentication and encryption routines that exploit the basic physical phenomena, so that a varied stream of patterns originating in one place can be reproduced, ideally without error, at another place, or corrected in case of error;

· structures which enable signals to be combined into messages, to be analysed into parts (parsed), stored in files, retrieved, used in calculations, recombined into new messages.

With the technical infrastructure in place, we can then design the further three layers, which are more directly related to the content of e-government: 

· meanings of the numbers, words and expressions that form a message, and the ways that individual components combine to create the meaning of the message as a whole;

· communicating the intentions of the message, through interaction, clarification and negotiation between appropriate actors;

· social consequence in the form of established commitment, obligation and responsibility between the people involved. 

Integration between business processes and IT systems is the key toward an advanced e-government services. Organisational semiotics advocates an approach of business and IT system co-design (Liu et al. 2002). The approach of co-design treats the ICT as part of the infrastructure as well as business processes, which lends vertical integration within an organisation. Horizontal integration refers to the network between different agencies and collaboration with other government offices. This can be benefited from the semiotic model of virtual organisations (Gazendam 2001).
3.2 Designing E-government as Autonomic Systems  
Autonomic system is one that is robust against internal malfunction or external disturbance; it has the ability to respond and adapt to unexpected stimuli, allowing it to survive in a changing and unpredictable environment (Committee of Public Accounts, 2003; Gibbs, 1994; RAE and BCS, 2004; The Economist Reportage, 2000; Lane and Wheatley, 2005; MRC, 2000). The authors successfully proposed an extension of Stafford Beer Viable System Model (VSM) (Laws et al. 2002, Taleb-Bendiab et al. 2005) to providing a theoretically supported cybernetic model of organisation to providing an autonomic systems blueprint, and an aid to the process of diagnosing problems within human organisations by applying the laws that govern how organisms interact with, and relate to their environment through maintaining a sense of internal regulation, and external awareness (Figure 1). Such an approach is complementary and/or should be complemented by Semiotic framework (Liu, 2000).
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Figure 1
Using theoretical deliberative model, advanced software principles including; generative programming, aspect-oriented modelling and service-oriented architecture a modelling framework has been proposed and developed (Figure 2), which support development of autonomic software using VSM architectural style (Laws et al. 2002, Taleb-Bendiab et al. 2005). 
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Figure 2
3.3 Integration Governance of E-Government Services
The most acceptable philosophy, the service-oriented approach focuses on added value of the e-government solution to the citizens. To improve the value of e-government services, the key factor is a seamless integration of all value-adding processes. These processes must be supported by technological functions, which require the integration of the technical systems and business activities. The integration spans into several dimensions:

· The fit between the technical capabilities and organisational infrastructure (including social, cultural and political issues)

· The alignment of IT systems with business processes in e-government practice and provision of services
· The vertical integration within a governmental department to provide quality services to citizens (i.e. deep services and added value)
· The horizontal integration between government departments and other agencies to provide one-stop services – an economical and efficient model from the citizens’ point of view. 
Understanding of the business domain of government services is the foundation of the design and implementation of e-government solutions. Business knowledge such as rules and regulations that determine the behaviour of government organisations, collaborative agencies and individual staff must be captured. The business knowledge can be distinguished as formal, informal, explicit and implicit norms (Stamper 1993). We recognise eight important notions relating to rights and powers as underpinning concepts for identifying and specifying human roles and responsibilities to be recognised in system design (Figure 3). Each legal concept can be viewed from the government and citizen’s stance. These concepts are highly relevant in determining the role-based access control for e-government services.
The authors in previous projects developed EDA (Filipe and Liu, 2000) and EBDI (Badr et al. 2004) as an extension to the well-known BDI models of deliberative software agents to support a norm-based control of autonomic systems. In addition, a programming support has been developed to encode governance norms specifications into executable code, which can be deployed and modified at runtime (Randles, et al. 2005). 
4. Summary and Future Work
Only few governments have opted to use e-government applications for transactional services or networking. Even fewer governments use it to support the genuine participation of citizens in politics. Those who do, in most cases, apply it at a very rudimentary level (UNESA 2003).
As e-commerce and b-business, e-government has become a reality rather than theory. However, the real value of the e-government is far from fully exploited. This is due to limitations from many facets: social, legal, economic, cultural as well as technical. Perceived value of e-government has driven the development of e-government for a long while. But there is still a great deal of research issues which have to be resolved before exploitation of its full benefits. 
Part of the proposed framework (Sec. 4) has emerged from a number of EPSRC-funded projects. A would be an essential building block for the development of e-government services.
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Figure 3. Legal notions relevant to the agency theory (from Allen and Saxon 1986, quoted in Liu 2000)














� Such an approach is attributed to many successful Canadian’s eGovernment implementations (Accenture, 2005). 


� High priority must be placed on the resources required as the implementation is carried out in parallel to other normal government services.
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