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1   Introduction
Information and telecommunications technologies, including the Internet and grid computing are transforming global consumer markets and the delivery of products and services. While there is a vast literature on the contributions of information technology to organization structure and process, little research has focused on the interorganizational system level of analysis in service delivery. [1-3] [4]  For example, many studies in health care services are designed to evaluate specific information technology applications such as electronic patient records[5] , but few studies consider the larger service delivery system as an integrated entity.  The objective of this paper is to build on earlier work in organization science, economics, and telecommunications to consider further how new information technologies, the Internet and grid computing shape ideologically diverse service delivery systems in the context of health care. [6-9]  

             Health care is a system of services for the public good defined as the preservation of mental and physical health by prevention or treatment of illness through services offered by the health professions.
 A health care system is a dynamic set of interconnected individuals, institutions, organizations, and projects offering services in health care markets. [10] The boundaries of such systems are increasingly difficult to identify as subsystems may also be defined by overlapping corporate, professional, or other social entities. In this study we consider national health care systems as defined by the World Health Organization. [11] 

Within the service delivery system, virtual infrastructures refer to (a) an environment characterized by overlapping distribution networks, systems brokerage functions, and the adoption of a software perspective emphasizing the devices and channels through which information is processed and distributed, as well as (b) a layer of abstraction between the computing, storage and networking hardware, and the software technologies that allow multiple operating systems to run on the same processor. This layer of abstraction leads to standardization and the support of legacy operating systems and applications on current hardware and software platforms.  These infrastructures in turn are accessible through Internet websites and gateways designed to facilitate integrated use of the resources offered through virtual infrastructures.  The adjective “virtual” thus describes any web-based product, service, organization or institution arising from the technical infrastructure defined above.
 

     
In this paper we will examine how emerging virtual infrastructures in service delivery express market ideologies in their unique organizational configurations.  First we define the research problem in the health care sector.  Then we explore by scenario analysis how dominant market dynamics and control processes affect emerging virtual infrastructures in the health care sector.  From this analysis we formulate general conclusions and recommendations for future research and managerial practice.

2    Research Problem

Research on economics and health care services has shown that national system quality is not directly related to GNP, but rather a function of variables describing rate of investment in public health as well as mechanisms for the equitable distribution of wealth. [12]  Health care systems deliver widely differing services in terms of overall performance and per capita cost. [13] Thus institutional and organizational configurations based on diverse ideologies are hypothesized to account for some of this variance.  Ideology is the body of integrated assertions, theories and aims that constitute a coherent socio-political system.  Health care system ideology is expressed as the extent or manner of government and other stakeholders’ involvement in the financing, administration and regulation of health care. [14, 15] [16] [17]  Indicators of such involvement include investment in health care, oversight and control of health care services, as well as ownership and governance of the health care system.  

             Research on the association between ideology and health care system structures, processes, and performance remain inconclusive. [18-24] Recent qualitative case studies conducted in China [25], South Africa [26], and countries in transition from communism [27] present mixed results.  Health standards in China have improved under communist rule, while the transition from communism in Russia and Eastern Europe has resulted in short-term regression in such standards with some signs of improvements to come in the future.  The South African democracy has seen significant regression in health indicators due to other factors related to the AIDS pandemic as well as the high rate of violence in the country.  The conclusions of these studies suggest that a more detailed analysis of the configurations of health care systems is required to understand dimensions affecting their internal coherence.


Sen [12]  has pointed out that national health care system effectiveness measured on public health indicators such as life expectancy is not directly correlated with gross national product, but rather this relation is mediated through variables related to public investment in health care as well as mechanisms for the redistribution of wealth. This economic analysis is validated in the rankings of general effectiveness of national health care systems developed by the World Health Organization. [13] For example, the general performance of the U.S. health care system is ranked 37th while total healthcare expenditure per capita is estimated at US$3724. The level of expenditure in the U.S., highest among OECD member countries, is not reflected in health care system performance measured as life expectancy among OECD nations. [28]  This diverse evidence for the association between health care system effectiveness and ideology is also the result of the wide variety of descriptive as well as quantitative methods used in the studies and the lack of a systematic approach to meta-analysis. [29]  However, it is also important to consider the complexity of health care systems and the proposition that system performance may be better explained by the internal coherence of the system, including the fit between system configurations and market ideologies as well as their integration in global networks and their adaptability to rapidly changing political and economic environments.  


While patterns of expenditure in national health care systems seem to show decreasing variation, the particular professional activities and patterns of usage within each system show significant divergence. [18] This diversity responds to the particular characteristics of local health care services markets.  According to evolutionary economic theory, the transformation of organizational systems must be examined within their social and institutional contexts.  This transformation emerges through the “co-evolution of physical and social technologies”, [30]  where social technologies include institutions and their network configurations. Collaboration and partnership at the national and international levels are critical for the creation of extended health care systems [31] as are local cultures in the appropriation of new technologies, [32, 33] [34] and the diversity of paths for technological development.  Decentralisation of health care management to the local level promotes integration of new and traditional technologies and political culture for local participation in governance as well as equitable resource allocation shaped by local priorities. Locally collected public health and clinical data enable evidence based health care system management as well as locally relevant experimentation and innovation in delivery of services  [35, 36].  

               While in traditional organizational structures and processes, decentralization of authority and decision making may compromise the benefits of large system economies, information technologies including computational grid infrastructures enable decentralized information systems while at the same time extending economies of scale and scope in allocation of system resources.  These complex changes raise important questions concerning the evolution of diverse health care systems, such as the convergence hypothesis.  Theory in sociology suggests that over time organizations may tend to resemble one another through processes of isomorphism that divert them from objectives of optimization or efficiency towards legitimacy in inter-organizational relations. [37] [38] Information technologies including grids and virtual institutions add another level of analysis to be considered with respect to this hypothesis.       
3    Scenario Methodology 

The qualitative research methodology used in this study is scenario analysis of virtual health care system infrastructures and their ideologies   This holistic methodology integrates both inductive and deductive logics to identify dimensions of uncertainty affecting future development within a well-defined domain and to construct a scaffolding of meaning to explain a logically coherent system of constructs. [39, 40] Uncertainty dimensions serve as a basis for identification of critical contingencies or discontinuities and their effects on system configurations.  Scenario analysis takes into account the external political, social, economic and technological environment as well as the internal characteristics of rapidly evolving institutional systems. Although applications of scenario analysis vary among academic disciplines, in the health care sector, this methodology offers tools for systematic construction of logical stories describing alternative institutional arrangements. [8]  The steps of this methodology are:
· The first step is description of the current state of the system and identification of axes of uncertainty as well as structural dimensions underlying that description.  These dimensions serve to distinguish alternative scenarios in the analysis.

· The next step is the definition of evolutionary trends apparent in the system which will be subject to the structural dimensions of the first step.

· Scenario logics are then created to distinguish the scenarios. These are the scaffolding of the analysis integrating variation on the structural dimensions.  These logics express the internal consistency of each alternative scenario.

· Each scenario is elaborated from the dimensions identified in step one to operationalize a distinct scenario logic. 

· Comparative analysis identifies the unique  characteristics of each scenario.

· Each scenario represents a unique configuration of characteristics within an institutional and market context derived by pattern analysis of the distinguishing structural dimensions. The scenario analysis is based on an extensive review of the literature and published research reports as well as websites of health care sector organizations shown as examples. 

4  Analysis and Discussion

4.1   Health Care System Infrastructures: Evolutionary Trends  

Complex technological change challenges institutional capacities for adaptation, particularly in coordinating and controlling integrated health care services and in educating service providers and caregivers in emerging disciplines including medical informatics and bioinformatics.  These tendencies contribute to development of virtual infrastructures integrating specialized information and computing services, online software applications, and database management. [10, 41]  Convergence among WANs, LANs, other networks and Internet contributes to development of Web services offered through the Internet.  Outsourcing management of services delivered over the Internet reduces both human resources and technology infrastructure costs including hardware and software while creating opportunities to extend services beyond the boundaries of the system.  The exponential growth of computational power requirements in health care systems including service delivery, research and education is addressed by grid computing.  The grid is defined as a distributed computing infrastructure providing direct access to computing power and software with “coordinated resource sharing and problem solving in dynamic, multi-institutional virtual organizations”. [41]  

These infrastructures may be classified according to their functions as computational, data, and collaborative grids.  Computational grids create a virtual supercomputer by aggregating the computing power of a large number of individual computers to derive a platform for advanced high-performance applications. Data grids focus on sharing vast quantities of data while information and knowledge grids extend these capabilities by supporting data mining and analysis, information discovery and ontologies. These grid infrastructures offer data gathering, processing and presentation with an interactive interface for translation of information into complex knowledge, planning, management, and raw data exploration through simulation.  Collaborative grids enable virtual environments supporting individuals or groups in pursuit of shared objectives. These grids may support virtual laboratories as well as remote control of medical technologies for medical imaging and sensing.[42] While these grid functions may be distinguished, it is important to note that they are increasingly integrated in extensive national and regional infrastructures, particularly in the United Kingdom and the European Union.    

             Such collaborative problem solving and resource brokering also defines the nature of the virtual organization. [43] Grid computing technology addresses the challenges of heterogeneous computing environments, management of decentralized systems and resources, as well as high IT infrastructure costs.  Grid environments rely on connectivity, resource and coordination protocols for communication, resource allocation and system integration. The multi-level virtualization of resources means that the same abstractions and mechanisms can support collaboration across organizational domains and within hosting environments of a single domain spanning multiple system tiers.  Ideology is expressed in these infrastructures as differences in visibility and accessibility controlled by resource ownership rather than interaction mechanisms. [10, 44]   Grid infrastructures may be understood according to types of ownership and market dynamics of the communities they serve [44, 45]: 
· Private grids are managed by a corporate or professional owner to mobilize the computing capacity of idle desktop computers or unused servers within the corporate entity. Such capacity may also be outsourced for computing on demand. An example is the Archimedes model of diabetes disease processes and treatments powered by a United Devices enterprise grid solution owned by Kaiser Permanente and the American Diabetes Association.   

· National or regional grids create large collaboratories serving communities based on institutional membership or citizenship.  There are many initiatives in this category contributing to development of the eScience infrastructures in the United Kingdom and the European Union; examples of these include Géant
, DataTAG
, and EGEE(Enabling Grids for E-science in Europe)

· Virtual grids serve communities of researchers and professionals requiring specific resources such as instrumentation for research, medical imaging and diagnostics. Examples in health care include the Hydra Project (UK)
, Telemedicine on the Grid (UK),
 and Mammogrid (EU).
  

· Public grids emerge from markets for computational resources guided by consumer groups as well as specialized service providers. Such markets depend on effective commoditization of computing resources. Examples include Find-a-Drug (UK),
  Grid.org (US),
 and the World Community Grid (US).

These infrastructures support a variety of market dynamics for integration of health care services including research and education. Centralized local IT environments are thus transformed by market pressures inducing collaboration, data sharing, research, and clinical as well as managerial decision making founded on distributed resources.  These evolutionary tendencies shift the focus to management of complex interconnections within and across institutional systems through technology -  intelligent networks, switching devices, caching services, appliance servers, storage systems, or storage area network management systems – as well as through organizational designs such as outsourcing IT services to Internet or other service providers [10, 41].  

             Both internal and external factors affect the evolution of institutions linked in health care networks and markets to facilitate integration and interoperability.  Local medical data banks and expert protocols for clinical and local best practice decision making are increasingly integrated through local area network (LAN) interconnection. To leverage collaborative and computing capacity through emerging grid infrastructures,  markup languages such as SGML and XML as well as object oriented system architectures and meta-data structures permit construction of ontological relations among diverse information entities. [46] These developments respond to system requirements for extended integration of linguistically, culturally, and ideologically diverse subsystems. 

            The enterprise extranet has contributed to trends in network design and usage including the shift from 'point-to-point' and 'hub and spoke' models to a 'many-to-many' or 'extranet' model, disappearance of the clear ideological distinctions and technical boundaries between private and public networks as well as LANs and WANs, and abstraction of  services including applications and messaging  from the underlying network.[47] [48] An extranet is a private network that uses the Internet protocols and the public telecommunication system to share enterprise information , data or operations with external suppliers, vendors or customers. An extranet can be viewed as the external part of a company’s Intranet.  These trends give rise to a continuum of choices reflecting integration of public and private networking heterarchies such as consumer or business oriented service providers, ‘Virtual Private Networks’ (VPNs) providing a secure overlay on the Internet, industry extranets linking many providers to many clients, and private extranets connecting a single firm to its clients.

Beyond the diminished boundaries between public and private networks, the powerful open source software movement is effectively challenging the logic of proprietary information systems as well as the ideologies motivating such systems and the products and services they produce. For example, the open source model is being considered in “open source drug discovery” to significantly reduce the cost of discovering, developing and manufacturing cures for tropical diseases.  Large numbers of scientists could be offered a practical way to donate urgently need skills, expertise, and research contributions. Such open source discoveries would not be patented, but production contracts would be granted to the lowest bidder and competition from generic drug makers would control manufacturing prices. Application of an “open source drug discovery” model could promote drug development for diseases affecting large populations in the developing world.  [49] This application of the open source model suggests a process of isomorphism linking infrastructures and the activities they support. The open source software movement also contributes to the commoditization of health care services as well as the virtual infrastructures serving in their delivery. [50]  

             In addition to the structure and ownership of networks and software, ideological context particularly affects the social and hierarchical relationships among service delivery professionals and consumers as well as the emphasis on individual choice with respect to collective or institutional interests and priorities. [8] Free health care market dynamics promote deprofessionalization of health care services and information symmetry among physicians, patients, and other health care services market actors. [51] On the other hand, a more social medicine model of health care delivery creates powerful centralized government institutions. [52, 53] 

            Increased empowerment of patients to assume responsibility and ownership of their own health care is based on scientific understanding of medicine and related disciplines. Such knowledge enables informed decision making and choice of appropriate treatments in consultation with health care service providers.[51] [51] Patient responsibility and ownership facilitates risk sharing in service outcomes as well as rationalization of services in light of health care resource constraints. [54]  Consumer information with participative decision making including patients and their families may reduce demand for expensive medical procedures such as surgery and end-of-life care. [55]  An important constraint on these benefits of patient empowerment is the general level of health literacy.  For example, recent research by the Educational Testing Service has reported that 17% of the general US adult population and almost half of those over 65 years of age are functionally illiterate with respect to health-related literacy skills. [56] 

            Interdisciplinary integration of research, education, products and services is another important trend affecting virtual infrastructures. In health care systems around the world efforts are being deployed to identify, evaluate and integrate traditional medical knowledge and practice through research and evidence-based practice.  Traditional medicine often offers less invasive and lower cost treatment alternatives to patients with limited resources making complex choices.  The Indian case is an example where modern and traditional medicine are practiced in distinct systems and where many citizens choose traditional medicine because of the perception of its stronger human dimension as well as its local availability and lower cost. [57, 58]

           Another interdisciplinary area is genomic medicine, a field that may revolutionize the future practice of medicine. Basic research revealing the human genome promises to offer individualized disease diagnostics and treatment based on unique genetic information developed from an understanding of the molecular basis of complex diseases. [59] This area of research also requires immense computing power, and bioinformatics is joining medical informatics in the design of integrated technologies.  Methods used would integrate all levels of information, including the molecule, cell, tissue, organ, and the patient as well as the relevant population.  [42, 60, 61]  Genomic medicine brings a new focus on basic research and its critical importance to health care services, while the discipline of biomedical informatics produces technologies to support integration of research in genomic medicine in health care delivery systems. 

           The most important evolutionary trends affecting health care service delivery systems include integration of ideologically diverse networks, the emergence of grid infrastructures, and pervasiveness of the open source software movement.  Deprofessionalization of health care services coevolves with increased interdisciplinary integration of biomedical informatics and greater emphasis on basic research into the human genome.   As system, disciplinary and professional boundaries diminish across global service markets, ideological diversity of health care services is challenged.  The next section of the paper presents a scenario analysis to suggest the future role of virtual infrastructures in diverse health care service ideologies.

4.2  Scenarios 

The model dimensions describing dominant market dynamics (supply and demand) and control processes (clans, hierarchies, and heterarchies) are identified as the defining dimensions of health care systems, while the distinguishing characteristics differentiating the scenarios include network architectures, gateways, system integration, access control, authority and centralization, certification and quality control, and types of grid infrastructures.  Four scenarios are identified according to the above dimensions as shown in figure 1: Professional Covenants, National Constitutions, Free Markets, and Business Contracts.

Control Structures and Processes 

Telecommunications infrastructures and the Internet contribute to control mechanisms of health care management systems through network structures and transaction services offered directly on the Internet.  The classic concepts of clans and hierarchies in economics and organizational theory are useful to the understanding of control processes in virtual infrastructures. [62]   Clan control is expressed through norms and standards emergent in behaviour on the Internet. Examples of clan control include codes of professional conduct and codes of ethics governing cyberbehavior as well as norms for presentation of Web content and criteria for consumer evaluation of electronic information.  On the other hand, grid technologies, telecommunications networks and the Internet may give rise to institutional hierarchies of control. [7]   Technological control mechanisms may effectively control access to health care services and ensure social or business contract security, confidentiality and integrity. For example, diverse physical databases may be integrated into a single federated unit.  Federation enables unified access to any digital information, in any format, structured or unstructured, among such diverse databases appearing as a single resource. [43]  

While these infrastructures may in some cases replace traditional institutional networks, they may also extend or complement existing structures and enhance federative system integration or serve as vehicles for clan control processes.[63]  In the case of clan control, autonomous and distributive multi-agent architectures contribute to associative system assembly and integration as well as commoditization of health care services in response to consumer demand, particularly in the Free Market model. Hierarchical control in the National Constitution and Business Contract models yields structural or process integration through federation architectures. [64]   

Market Dynamics and Ideologies 

Supply and demand in health care markets are governed by dynamics of interaction among market actors: information and service providers and consumers, health care professionals, patients, and the public at large. Free market dynamics promote deprofessionalization of health care and information symmetry among physicians, patients, and other health care services market actors. On the other hand, a social medicine model of health care delivery creates powerful centralized government institutions. [52, 53]  Information and service supply express medical and other professional expertise mediated through institutional and telecommunications infrastructures or interaction among autonomous network actors as in the National Constitution and the Professional Covenants models.  While all of the scenarios emphasize consumer participation and demand, system ideology affects the form of this participation and how resources are distributed among stakeholders.  Grid infrastructures for example express ideological orientations supporting public research and development projects integrated in national and regional grid systems as in the case of the NHS in the European Union context, while enterprise grids support proprietary research and practice such as in the case of United Devices grid applications at Kaiser Permanente. [65-68]
  Ideology is also expressed in degree of commoditization of health care as well as computing resources. 
             The emergence of telecommunications infrastructures serving health care product and service delivery contribute to centralized National Constitution and Business Contract models of social medicine or managed care with structural control mechanisms enhanced by technology.  As in the example of the British NHS, institutional network affiliation certifies information and service quality and controls individual access and institutional affiliation with the NHS WAN, while in the case of managed health care organizations such as Kaiser Permanente in the United States, quality control is accomplished by government oversight and independent accreditation agencies as well as internal quality control mechanisms.

           On the other hand, free market dynamics among autonomous actors and entities on the Internet governed by consumer demand gives rise to grid infrastructures and networks driven by consumer choice to diversify, deprofessionalize, and delocalize health care services.  While the services offered by Kaiser Permanente are anchored in regional structures according to the localization of the patient member,  HealthAllies
 (also a California Based Enterprise) has designed a system to empower the consumer to select health care service providers in the US or abroad based on evaluation standards unrelated to geographical location. The standards applied to treatments and procedures in such a system presage the commoditization of health care services assembled by consumers according to their individual criteria.  While diversity and deprofessionalization challenge quality control, review is increasingly ensured by independent evaluators and enterprises such as HealthAllies certifying products, services and information in the consumer interest. Free markets encourage active consumer participation and information symmetry among consumers, professional and institutional actors.  Such information symmetry in turn contributes to consumer empowerment and risk-sharing with professional health care service providers.        

              The scenarios illustrated in figure 1 are not mutually exclusive, but show alternative market dynamics delivering health care services.  These systems may overlap or co-evolve in patterns of interdependency or heterarchy linking ideologically diverse entities. [69] 
5   Conclusions and Recommendations

· This scenario analysis has suggested how grid computing, telecommunications and the Internet may contribute to virtual service delivery infrastructures in health care markets depending upon forms of control, market dynamics of supply and demand and corresponding system ideologies.  Information is the foundation of future health care management systems including genomic science and evidence based medical practice, global public health watch and research governance.  The analysis suggests alternative paths to health care service delivery motivated by professional, citizenship, consumer and managerial values expressing ideological diversity among institutional systems: 
	Figure 1 : Comparative Scenario Analysis [7,8]

MARKET  DYNAMICS :   HEALTH  CARE   PRODUCTS   AND   SERVICES
	
	Control Mechanisms :  CLANS

	
	SUPPLY-PUSH :  PROFESSIONALS
	PROFESSIONAL  COVENANTS
*PROPRIETARY NETWORK STRUCTURE (WAN/LAN).

*Distributive multi-agent system architecture.

*Subject gateways.     

*Associative clinical process integration. (medical specialties)

*Access controlled by healthcare professionals.

*Decentralized professional authority.  

*Professional criteria for presentation of Web content and other electronic health care information.

*Professional certification of health care workers, services and institutions.

*Virtual grids: American Diabetes Association (US)

____________________________________________

PROFESSIONAL  VALUES

Example: American Medical Association   

PRINCIPLE: Professional norms, Hippocratic oath. 

 

	
	DEMAND-PULL :   CONSUMERS
	  FREE   MARKETS

*OPEN INTERNET NETWORK STRUCTURE.

*Mixed architectures with autonomous agent systems.

*Search engines.

*Dynamic associative integration.

*Access controlled by individual consumer choices and availability of products and services in the market.  

*Decentralized and deprofessionalized authority with individual consumer participation.  

*Certification of products and services by independent evaluators. 

*Criteria for individual consumer evaluation  of web content and other electronic information developed with consumer participation.

*Public grids:  Grid.org, World Community Grid, Global Grid Exchange – West Virginia 

____________________________________________

CONSUMER  VALUES 

Example:  Health Allies 

PRINCIPLE:   Responsible self-regulation. Emergent norms.

.



	Figure 1 : Comparative Scenario Analysis (Continued) [7,8]

MARKET  DYNAMICS :   HEALTH  CARE   PRODUCTS   AND   SERVICES
	
	Control Mechanisms :  HIERARCHIES

	
	SUPPLY-PUSH :  PROFESSIONALS
	NATIONAL  CONSTITUTIONS
*PROPRIETARY NETWORK STRUCTURE (WAN/LAN). 

*Federation architectures.

*Institutional gateways.

*Federative structural integration.

*Access controlled by institutional and telecommunications network structures.

*Centralized national and regional hierarchies.

*Institutional standards for presentation of Web content and other electronic health care information.

*Institutional certification by network affiliation. 

*National/regional grids: eScience (UK-EU)

_____________________________________________

CITIZENSHIP   VALUES

Example : British National Health PRINCIPLE :  System performance effectiveness: Universal service and citizen equality. Social contract.



	
	DEMAND-PULL :   CONSUMERS
	. BUSINESS   CONTRACTS
*PROPRIETARY NETWORK STRUCTURES (WAN/LAN).

*Federation architectures.

*Corporate gateways. 

*Federative business process integration. (business transactions) 

*Access controlled by collective choices and network structures.

*Managerial authority with enterprise hierarchies governing institutions and consumer organizations.

*Certification of products and services by institutional evaluators, consumer organizations, and accreditation agencies. 

*Criteria for collective consumer evaluation of web content and other electronic information by accreditation agencies.

*Private  grids: Kaiser Permanente: Archimedes (US)

___________________________________________

MANAGERIAL  VALUES

Example: Kaiser Permanente: 

PRINCIPLE: Consumer contract efficiency.(cost/benefit).





· Grid computing is emerging in health care markets to address exponential increases in computing power requirements according to market dynamics:  virtual, public, enterprise, and national or regional grids offer extended virtual health care infrastructures.

· Interdisciplinary integration, particularly genomic medicine and bioinformatics are refocusing attention on basic research at the foundation of medical practice. Bioinformatics and medical informatics create information systems and infrastructures to bring vaste amounts of evidence to shape clinical practice.

· While health care systems are motivated by professional, citizenship, managerial and consumer values, health care websites and portals more frequently offer integrated services for all health care stakeholders including physicians, other health care service providers, patients, their families, and the general public.  For example, websites founded by professional associations such as the American Medical Association, business corporations such as WebMD, national health care systems such as the British National Health Service and public agencies such as the US Centers for Disease Control and Prevention propose specialized services responding to the needs of these stakeholders.  Such integration creates synergies by creating markets and linking health care providers with consumers of their services.

· The open source software movement is influencing the software industry and the emergence of grid computing in the health care sector, particularly in the National Constitution scenario of the UK and European Union.  The open source movement contributes not only to the commoditization of software and grid infrastructure components, but also to the commoditization of health care services delivered through such technologies.

· The scenario analysis reveals the complexity of health care systems and their underlying ideologies.  The ideology of Free Markets guided by individual and collective consumer choice suggests decomposition and commoditization of health care services on industry markets with reassembly of such services according to consumer needs and evaluation criteria as shown in the case of California HealthAllies.  On the other hand, centralized National Constitution models such as the NHS and other European systems offer universal service and access through federated national and regional infrastructures integrating research and education. 

· Grid computing facilitates management of resources to integrate the benefits of economies of scale and scope in decentralized service delivery systems.

These conclusions suggest significant questions for future research on virtual infrastructures in service delivery systems: 

· How will the commoditization of computing resources affect system ideologies  and configuration of service delivery? 

· What patterns of isomorphism will characterize grid infrastructures in services such as health care? 

· How will the layers of grid infrastructures be commoditized and what will be the consequences for the convergence hypothesis on service delivery infrastructures?

· How will the ideologies of infrastructures affect service delivery? For example, will the open source model in the software industry be extended to development of health care products and services? 

The National Constitution service delivery scenario expresses the values of equity and universal access to health care services as well as system integration exemplified in the regional European Union context.  National and regional grid infrastructures emerging in the European Union facilitate integration of research, access to federated data grids, education and health care service delivery, while fragmented proprietary grids emerging in North America may create barriers to such broad integration. [70]  Research exploring the above questions will contribute to an understanding of the effects of ideological diversity on service delivery systems for public goods such as health care and how such diversity should be managed to protect the integrity of system contributions to global  services markets.  
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