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Abstract:

Many organizations are re-evaluating their approach to delivering enterprise applications, and are looking for ways to control IT costs. There is growing evidence of reluctance to fund large-scale implementation projects, and of tighter budgets forcing more careful cost-benefit analysis to justify IT investments. These efforts to control IT costs lead to consideration of alternative models for delivery of enterprise applications, such as the ASP (Application Service Provider) model. This paper is an analysis of the current trends, both business and technological, and their impact on the approach to implementation and delivery of enterprise applications. We describe the enabling technologies and standards and discuss the impact on the end user organizations and various industry players.

1. Introduction

The traditional approach to the implementation and running of enterprise applications (see figure 1) typically involves the purchase of hardware and software platforms from technology vendors and their implementation within the organizations, in most cases drawing on extensive assistance from external consulting organizations, in order to tailor the application software systems to the specific needs of the organization.
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Figure 1: Traditional model of ERP implementation and deployment

This model has been used extensively in the context of ERP (Enterprise Resource Planning) systems, and has been applied almost universally to other types of application domains (e.g. CRM, Data Warehousing, Business Intelligence applications, etc.). Invariably, this approach, where organizations own and maintain their entire IT infrastructure and application systems, leads to very high cost of ownership, and consequently high levels of IT spending which can detract from the core business that the organization is engaged in. Gartner estimates that big global banks allocate 15-20 percent of their operating budget to IT; this percentage has grown by 50-60% over the last five years [AIW02].  

There is now increasing evidence that this model, which involves ownership of software and the associated IT infrastructure, is not sustainable in the long term. Significantly, many businesses are now doubtful about IT benefits altogether, and are no longer prepared to fund grandiose implementations [AFR02]. Some even argue that the productivity improvements once assumed to be the result of technology investment are an aberration due to booming economy and longer working hours [IDC02]. This user backlash sends a clear message to the suppliers of IT solutions, who intensively evaluating alternative models for delivering enterprise applications.

In an attempt to address this situation and improve focus on core business many organizations have adopted partial, and in some cases full outsourcing of IT systems. However, the software implementation approach that the outsourcer uses remains essentially the same as previously (i.e. involves the purchase and implementation of software and hardware from various IT vendors), and hence suffers from similar high levels of cost of ownership (we note that many ASP providers use similar methods and encountered the same problems). Chief executive of the Commonwealth Bank has recently severely criticized the IT industry for not delivering on promises and having a negative impact on the world economy in a speech delivered at the World Congress on IT, held in Perth, Australia in February, 2002.  The bank’s IT systems are outsourced to EDS who have a 10-year, billion-dollar-plus outsourcing contract with the Commonwealth Bank. [AIW02]. 

Recently, a new application service model has emerged as an alternative to the traditional approach, mainly in the form of providing application services over the Internet by ASPs. Delivering applications as services has a number of advantages from the point of view of user organizations, including predictability of costs, and avoiding the need to continuously invest in new technologies and skills. Also importantly, the service model is well suited to e-business applications, as it enables interaction with partner organizations that provide application services over the Internet. So far the APS model has been mainly successful in situations where application services are relatively simple and well-defined, for example web-hosting and email services, however it is being increasingly applied to more complex enterprise applications, e.g. Procurement, and Human Resources Management. While the APS model may not be suitable to all enterprise applications, and involves new risks and challenges (including reliance on a service provider to ensure service reliability and availability), it is now seen by many as having the potential to significantly reduce the costs associated with the implementation and running of enterprise applications.

Early ASP attempts were based on proprietary solutions and suffered from a lack of reliable technology platforms, implementation methodologies and standards. Furthermore, many of the early ASP providers (often associated with relatively small dot.com startups) were ill equipped to deliver application services to a large population of diverse user organizations in a secure and reliable manner. The new generation of ASP providers use more sophisticated and mature architectures designed for deployment over the Internet, and based on internationally recognized standards. According to a recent Gartner study, the ASP benefits go beyond savings on technology, and include savings associated with avoiding the hiring and retaining of internal IT staff, rapid implementation, ability to scale-up the system, and benefits related to business process enhancement (e.g. reducing inventory costs). 

In this paper we first discuss the business drivers for moving towards the service model for applications delivery (section 2), and then discuss the technology infrastructure and the enabling standards and technologies that make the application service delivery model possible (section 3). In section 4 we discuss suitable business model for the delivery of enterprise application services. Finally, we consider the likely impact of large-scale adoption of application service model on the various IT industry players (section 5) 

2. Business Drivers for Application Servicing

The impact of IT investment on productivity has been limited by factors including, the amount of expert resources required to configure, install, and run the applications, and fast rate of technology change, requiring costly and time-consuming updates [IDC02]. The recent economic downturn that has mainly affected USA, and to a varying extent other geographic regions, resulted in organizations dramatically reducing IT budgets, leading to scaling down of existing projects and in some cases canceling projects altogether. IT vendors are reacting to this new economic environment by attempting to improve the value proposition of their of solutions. We believe that a number of important influences are converging at present that will produce structural changes in the way that IT is deployed in organizations to support business activity.  .  

2.1 What are the Challenges?

In this section we consider the main issues that organizations face when implementing and deploying enterprise applications using the traditional approach, and discuss recent trends that impact on ERP applications.

 Controlling the cost of IT projects

Problems of controlling the costs associated with IT projects are well documented. Notwithstanding the long experience that the IT industry has with the implementation of enterprise applications, costs of many projects significantly exceed their original budgets. According to a study of ERP implementation projects of 117 US companies [CW01], 25% exceeded their budgets, 20% were abandoned before completion, and 40% failed to achieve business objectives.  There have been many similar studies of this type that clearly demonstrate that the traditional model of implementation and maintenance of enterprise applications is associated with significant risks that are not being addressed by improved implementation methodologies and more technologically advanced platforms. 

 Fast rate of technology change

Another significant risk factor associated with enterprise applications is the rapid development of underlying technologies requiring costly and time-consuming updates [IDC02]. New technology platforms, or new versions of existing applications are often forced on end user organizations by technology vendors who are reluctant to support older versions of the products, and may not lead to any direct business benefit. There is growing evidence that end-user organizations are unable to absorb new technologies at the rate that vendors produce them, and are locked into a vicious cycle of migrations and upgrades.

 High demand on IT specialists/High cost of expertise 

The traditional model of implementation of enterprise applications is associated with high demand on IT skills. There is a worldwide shortage of IT specialists, resulting in a situation where many organizations cannot afford to maintain their own internal IT staff. According to IDC in 2002 there is a shortfall of 180,000 IT specialists in Germany, 80,000 in Great Britain, and about 5,000 in the Czech Republic. It can also be argued that the expertise of IT specialists employed by end-user organizations and third-party consulting companies significantly lags behind the expertise of the technology vendors. This leads to poor implementation results, and is the root cause of high-rate of failure of IT projects.

 Complexity of ERP systems

Most ERP vendors have attempted to deliver a comprehensive enterprise application solution that satisfies the requirements of any kind of organization irrespective of the industry and the needs of individual businesses. This approach is characteristic of horizontal applications and has produced a number of problems, including:

· Difficult customization of the ERP system for individual customers

· Customization requires high level of expertise to setup a very large number of configuration parameters

· Lack of knowledge of client’s business processes is a key factor according to recent studies [KAR02] that inhibits successful implementation of ERP systems

· High cost of training of end users due to complexity of the systems and documentation

· Relatively low utilization of the overall functionality of the ERP system by end users

· Increasingly high demands on hardware resources as new versions of the software are released

· High complexity of operation even in situations where the corresponding business process is simple.

The end result is increased cost of the ERP solution that the client organizations are no longer willing to bear. The main objective of further development of ERP systems should be the simplification of implementation and usage of the application systems. 

 Traditional IT Outsourcing brings only limited benefits

Outsourcing of the implementation and maintenance of enterprise application does not always bring anticipated benefits. We believe that this is mainly due to the present implementation methodologies and technology architectures used by outsourcing organizations, that do not differ substantially from methodologies used by end-user organizations (see the section 3 for more detailed discussion). 

2.2 Some recent trends

Number of recent trends impact on ERP implementation methodologies, including the following:

 Standardization of business environment

As a result of globalization and the formation of regional economic blocks with standardized business processes and regulations, ERP systems are becoming more generally applicable and require less customization to suit individual countries. This is particularly significant in the European Union (EU) with growing number of member countries using identical business laws and regulation, enabling the use of standard application services across the entire region.

 Globalization of enterprise applications

Many large, global enterprises implement global applications across the entire enterprise, in some cases using a single centralized data center and centralized applications accessible via the company’s VPN (Virtual Private Network) Intranet. This simplified environment, with standardized business processes across the entire organization is highly suited to implementation using the ASP model.

 Increased popularity of alternatives to in-house ERP implementation

There has been an increase in awareness of alternative models for the implementation of enterprise applications, in particular of the ASP outsourcing model. Organizations are aware of the need to focus on their core business, and are prepared to consider outsourcing other business functions, including their ERP applications.

In summary, companies are looking for less costly, and more effective alternatives to the traditional approach to implementing enterprise applications. The ASP outsourcing model represents a promising alternative with lower and more predictable costs, shorter implementation cycle, and higher quality of service than that associated with inhouse ERP projects.  

3. Technology Infrastructure for Application Servicing

The business benefits of the ASP model as argued in the previous sections are compelling. There is now little doubt that the ASP model offers a viable and less costly alternative to traditional implementation of enterprise applications. However, the ASP model for the implementation and delivery of enterprise applications presents a number of significant technical challenges. These challenges fall broadly into two categories: issues associated with the deployment of applications over the Internet in a reliable and secure manner, and issues related to the implementation and maintenance of a large number of customized applications. In this section we first discuss architectural requirements for the ASP model, and then consider the issues related to delivery of customized enterprise applications.  

3.1 Deploying Enterprise Application over the Internet

The service model requires reliable, secure, and scaleable platforms for delivery of application services over the Internet. Deploying applications over the Internet implies the need to run light-weight (thin) client applications in a variety of browser environments over a low bandwidth connection. Both HTML and Java clients are widely used to provide client-side functionality. The basic technical requirements for the deployment of Internet applications have been discussed extensively elsewhere [FEU00], and will be only briefly summarized here. The requirements include:

· Ease of deployment with minimal client pre-configuration

· Easy to use and intuitive user interface 

· Minimal bandwidth requirements

· Portability across a wide range of client environments

· Scalability to support very large user populations

· High level of security

· Very high reliability - continuous operation  

To address these requirements ERP vendors have re-architected their client/server application systems to support a large population of Internet-based clients, typically using three-tier database server/application server/thin client architecture. The three-tier architecture enables multiple application server and database server platforms (both hardware and software) improving scalability and reliability of the overall system. Typically, the application server is based on the widely-adopted J2EE standard, supporting a range of standard protocols and APIs, including XML and Web services. As a direct consequence of this new architecture client applications can be run from anywhere on the network using common browser platforms (Microsoft Internet Explorer, or Netscape). But even more importantly from the perspective of our discussion, it becomes possible to host enterprise applications in a remote location, that is to deliver the applications as a services.

3.2 Supporting Application to Application (A2A) Interoperability

Most currently deployed application hosting services are based on proprietary architectures and are difficult to integrate with other enterprise applications. The need to provide application-to-application interoperability mainly stems from the emergence of B2B electronic commerce, but application interoperability is equally important within the enterprise, because it enables different types of applications to share data and business processes. Possible scenarios include situations where multiple hosted applications are involved, for example Oracle for financial applications, PeopleSoft for human resources application, and Siebel for CRM (Customer Relationship Management). Initially this integration requirement was addressed using proprietary solutions, but recent developments point to standardization on Web services and related standards. 

Web services are a collection of XML-based standards that use HTTP and RPC (Remote Procedure Call) protocols to deliver services over the Internet. The main idea of Web services is to expose business processes in the form of a service defined and delivered using standard protocols and APIs (SOAP, UUDI, WSDL, etc), making this approach highly relevant to ASP application hosting. Web services enable the delivery of much lower granularity services than a typical ASP model so that functionality within a business process (for example, order processing) can be externalized and linked with other business processes. Most vendors already provide tools that enable the creation of Web services from existing application components, unifying Web services with the J2EE (or Microsoft .Net) programming models.

3.3 Supporting Customized Enterprise Applications

ASP must be able to deliver application services to hundreds, or even thousands of individual end-user organizations in a cost-effective manner to ensure a viable ASP business model. This involves ensuring continuous availability of a large number of applications tailored to the needs of specific customers, and at the same time maintaining large databases and supporting large populations of end users. Typically, each hosted application needs to be configured to support business processes and practices for a given end-user organization, and in a global environment this also involves local language support and conformance to local laws and regulations. Once configured the application needs to be kept up-to-date with new releases of the ERP software and other software platforms such as DBMS, and application server. This is major drain on resources and a frequent source of customer dissatisfaction in traditional, in-house implementation projects, and needs to be addressed effectively in ASP hosted environments. Detail technical discussion of the methods and techniques used to support this type of environments (e.g. logical database partitioning, application configuration methods, etc) is beyond the scope of this paper.

These requirements are often overlooked when discussing the ASP model for delivering enterprise applications, but the success of any ASP project is critically dependent on satisfactorily resolving these issues. Many of the failures of the early ASP providers can be directly attributed to their inability to implement a suitable technology infrastructure for application service delivery.

Most traditional ERP applications were designed as horizontal market applications, i.e. with general applicability and with little regard to specific requirements of any particular vertical industry, or individual user organization. This is exactly why the implementations of ERP systems are so costly and lengthy. New component technologies (e.g. enterprise Java) and service delivery technologies (i.e. Web services) provide the necessary technological platform for effective configuration of hosted enterprise applications by sharing application components and services. 

We conclude that given the technical requirements described in this section, extensive technical resources are needed to provide a suitable infrastructure for the delivery of hosted application services. This favors large ERP and eBusiness application vendors who are already major players in the ASP space, and will continue to dominate this area in the future. Only large software companies have sufficient resources and know-how to implement hosted application and data centers, and maintain large collection of tailored enterprise applications on behalf of client organizations. 

4. New Business Models for Delivery of Enterprise Application Services 

New models for delivery and implementation of enterprise applications must be considered in the context of new business models. This is particularly relevant in situations where outsourced (hosted applications) need to coexist (integrate) with inhouse application systems. In this section we describe such business models with focus on integration of outsourced application services. 

4.1 SPSR Model 

We believe that in order to take full advantage of the ASP model organizations need to satisfy two pre-conditions:  


1)
process-oriented management of key enterprise activities


2)
management of IT and information systems on the basis of management of information services

Both of these pre-conditions are satisfied in the SPSR model illustrated in Figure 2 below. This model was first described in [VOR01] and then extended in [VOR01b]. The model defines how information services are managed in process-oriented organizations. 
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Figure 2: Model „SPSR“ (Strategy-Processes-Services-Resources)

The purpose of dividing business management into four layers is to clearly identify the responsibilities of different types of managers in a more transparent way that delineates the business goals, up to the layer of IS/IT management. 

Strategic business management is responsible for indicating the business goals and priorities and for creating conditions and resources enabling achievement of these goals. It means that its tasks consist of indicating core business, core customers – those the business is orientated on, products and services, main business partners (esp. for finding one’s position in a value chain). It is also responsible for creating and sustaining resources (people, knowledge, finance, technology, etc.) necessary for achieving set goals.

Layer of core and support processes includes following activities: a) definition and optimisation of business processes, b) operational management of processes and capacities, c) processes monitoring and d) process performing. The manager responsible for the process definition and optimisation is responsible for suggesting the process in such a way that the process leads to the production of competitive product/service in the optimal time, volume, quality and at acceptable costs. 

A part of the process definition must also be the suggestion of information services that will optimally support the process. This is, in fact, an explicitly described responsibility of a process manager for ordered content, volume, and quality of information services. The process manager has to calculate an acceptable price of ordered information services. The price of information services is one of the cost items and once it becomes too high, the final product/service would be no longer competitive at the market. This is one of the key points of the model. When it is not possible to ensure required information services for this limited price, then it is crucial to adjust the main process and its requirements for information services.

The process manager is buying the necessary information services from the Information services manager.  In the case of the centralized IS/IT management, the CIO is the one in charge of all information services. He also decides the form (internal / external / combination) of their assurance. It is advantageous to apply the same information services definition and its structure (SLA) for both, internal and external providers. Once we apply the same structure of the service definition, then it is relatively easy to decide whether to purchase the service (e.g. functionality of application used for support of product logistics) from an internal or an external provider.

Having done this, we have managed to reach the third layer of business management – the layer of information services. Information service is an activity that forms new information product by the integration of certain IS/IT resources. This product forms input into the core or support business process. 

In case the manager decides to purchase the information service from an external provider, the problem of information service management reduces to the contract making and control of its carrying out. The contract includes SLA for all contracted services. When the service is ensured by in-house provision, the IS/IT service manager is obliged to ensure and integrate all necessary resources.

The criterion of IS/IT services manager effectiveness and efficiency is not only the measure of fulfilling the service parameters as agreed within SLA, but also achieving such service costs that are lower or equal to the contracted price, and at the same time are comparable (by using benchmarking) with the prices of similar services on the IT market. 

If the service is provided internally, then the low price requirement leads to the necessity of maximum information resource sharing among all internally provided services. This can be achieved by setting business standards (e.g. same type of database and operation systems for operated applications, same type of office system for all users, etc.) and by sharing business information specialists among services. 

4.2 Collaborative ASP Model - CSP

The CSP model focuses on how external application services are implemented, how these services are delivered to the organization, and who participates in the delivery of these services (Figure 3).
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Figure 3: Model of cooperative service providing (CSP)

The CSP model involves eight main actors (roles) who participate in the value chain that delivers application services to the end user. Each individual product required to create a complex application service needs specialized resources and specialized expertise. 

The configuration of the various partners (suppliers of information services) may not always conform to the scenario depicted in Figure 3.  Clearly, there are companies that play multiple roles (e.g. large IT vendors:  IBM, HP, Microsoft, Oracle, SAP, Accenture, KPMG etc). However, in the case of many ASPs, consulting firms, and systems integrators, we would expect specialization according to area of activity, geographic region, and country where based.

From the perspective of the customer, the enterprise application is delivered as a service and has the following advantages:

· Enables focus on core business activities  (activation of own resources for core activities within the enterprise, and removal of complimentary activities to external parties).

· Access to high-level of expertise and capabilities (as the ASP’s core business is technology and its implementation – this expertise is not normally available within end-user organizations). This releases the end-user organization from having to keep up with the latest technological developments.

· More rapid implementation of applications as many activities conducted at the customer site are not required. 

· Both, the risk and expenditure associated with the solution is shared with other users of the services.

· Higher flexibility - the volume of services that are purchased (e.g. number of application users) can be scaled down (or up) according to demand.

· Reduction of internal IT staff, often only skeleton internal IT staff is required. 

· Reduced requirement on IT investment, and capital expenditure. 

· Predictability of costs. 

· Enables a more effective communication with partner organizations, as the service model is well suited to e-business applications. 

5. Conclusions

The present economic downturn and the resulting reduction in IT spending forced most organizations to re-evaluate the benefits associated with IT projects. It is not likely that economic recovery will lead to a return the good old days of massive IT budgets and poor control over IT expenditure.  

In this paper we argue that the traditional enterprise application implementation model is unsustainable, and that in the future most enterprise applications will be delivered in the form of reliable and secure application services over the Internet and private networks. It is likely that the shift towards the service model for delivery of enterprise applications will take several years to be fully realized, but the impact on IT industry as a whole, and software vendors and third-party consulting organistion in particular will be dramatic. It will result in restructuring and re-alignment of the major industry players, that will favor large software vendors who are already successfully delivering application services to end-user organizations. The ASP model will be associated with new pricing models that are likely to dramatically reduce the cost of ownership of enterprise applications.

While the ASP model is not universally applicable to all types of enterprise applications, (it can be argued that some core applications may not be suitable for outsourcing to external application service providers) it is likely that the service model will be adopted for most enterprise applications, as it provides many advantages over the traditional approach.
Direct provision of application services from software vendors to end-user organizations will enable companies to maintain minimal IT infrastructure and IT staff, dramatically reducing expenditure on IT.  Consulting organizations whose main activity is implementing ERP systems and similar applications for client organizations will need to re-focus their business activities, as there not likely to be very many large-scale implementation projects of this type.

By 2004-2005, the term ASP will disappear as vendors focus on infrastructure services (e.g., Bluestar Solutions), integrated application solutions (e.g., Jamcracker), or industry/BPO solutions. Large outsourcing vendors will dabble in various markets focused primarily on Global 2000 IT organizations (ITOs). META Group does not believe that smaller vendors will penetrate more than 20 percent of G2000 ITOs or, conversely, that large vendors will widely penetrate SMEs. Rather, different vendors will service mainstream G2000 and SME markets.
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