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Introduction

As a result of market globalization and increasing competition, companies are being forced to reengineer their outdated business process and take advantage of the recent advances in information technology. One of the main problems is whether to use custom-made applications or standard software. The purpose of this report is to analyze the benefits, risks and limitations of using standard business software as a basis for business reengineering. After a various arguments, the report concludes that using standard business software is the best current approach to perform business process engineering in most mid-size to large-size companies.

 The report is divided in four sections. The first section explains which are the company requirement roles in the information systems of this new knowledge and technology driven era. The second section explains how standard software satisfies much better these requirements than custom made software. The third section presents SAP R/3 as an example of standard business software. SAP R/3 was chosen because it is a market leader in standard business software. Finally, the last section analyses the risks and limitations of implementing standard business software solutions. 

IT Requirements

The business processes and information systems of the past are today obsolete. Globalization forces a redefinition of markets, customers, and suppliers. It also forces a redefinition of the enterprise - what it does, how and where it does it, who does it - to compete in the new environment. The enterprise must validate current assumptions, discover and develop new best practices, and search for new success paradigms. In this new environment, Information Technology must become an integral part of the business strategy [4].

This section addresses the new requirements, Modern Corporation’s place on information technology. The next section will explain how standard business software is a better way to overcome these new demands than the traditional custom-made approach. The new demands are the integration of information, the integration of business functions, the support of the business engineering process and avoidance of technology obsolescence.

Integration of information

Companies used to benefit from information technology by automating the its business functions. Information systems were designed and implemented by individual departments on a need basis. As these systems were not designed to cooperate with others in the company, the result was a large collection of isolated systems. When departments needed to share data batch, jobs were created to exchange files between different departments to reconciled redundant and inconsistent information. Generally, Hardware and Software platforms make information sharing even more complicated.      In this new era, knowledge and information drive productivity. Information has to be shared with customers, suppliers and providers in order to decrease costs and market time, and increase customer support. At the present time Electronic Commerce and Internet make sharing more important. Sharing information can synergy relationships to dramatically improve parties’ performance [5]. Moreover, companies are restructuring and are becoming flatter assigning new responsibilities to individual employees. The key to sharing information is the integration of information systems. As it will be explained in this paper, open systems and standard software make information sharing  (through integration) easier than ever before. 

Integration of business functions

In the past, companies benefited from economies of scale. This means that reduction of production costs, brought about by increased output, allowed them to offer standard products and services to a large, relatively stable consumer markets and to concentrate on optimizing tasks in well-defined areas. Competition and increased customer power have decreased the importance of economies of scale. The current relationship between a company and its customers is no longer limited to just the buying and selling of a product. It now encompasses the whole gamut of business activities, from customer service, consulting and pricing, to production and shipping. With more goods available to them than ever before, consumers can now be more selective. This selectivity has caused executives to reexamine their business processes. They have discovered that organizational structures, job definitions, and workflow (created to manage the growth era of the 1950’s-1970’s) are simple outdated and require drastic change [2]. 

In reengineering organizational structures, there is a growing consensus that process orientation is beginning to take place of the hitherto prevailing function orientation concept. Complete business process, is now the center of discussion [6]. Some examples of business functions are Sales or Production. The operation of process oriented organization focuses on objects and all its related functions. An example of an object is a particular product and the related functions are the operations in which the product is involved. For example, a product could be a computer and the operations could be production, sales, shipping, etc.

Usually companies are organized in function oriented departments; i.e. each department carries out a series of specific tasks. The advantage of the process oriented approach is that optimization is carried out by crossing function boundaries whereas in the function oriented approach optimization is performed locally for each task. 

In order to achieve cross function optimizations is necessary that the software systems supports the process-oriented approach. These means that all the functions along the process of an object have to be integrated and have to allow cross function optimization. In software systems, this requirement translates in a tight integration of all the systems of the company. It should also be possible to customize and tune both systems, which implement each function and interact between these systems in order to allow the continuous optimization of the process.  

Support the business reengineering process

Before companies could optimize the business process by focus on individual areas of the business independently. As I have just explained, nowadays, optimization has to be performed by crossing functional boundaries and departments. This makes the reengineering task more complexes than ever before.  In first place, is necessary to understand and document the current business processes of the company.  It is easier for people to know how to do things than to, explain it in a clear and understandable way. After the initial situation is documented, it is necessary to have a clear goal in order to converge towards an improved business model. 

“If you do not know what your existing processes are, or what your new optimum processes should be, you will fail at your reengineering efforts [7]. Process Mapping provides tools and a methodology for identifying the current “As-Is” business processes and can be used to provide a “To-Be” reengineering roadmap.

Business Engineering (BE) arose out of the need created by Business Process Reengineering. While trying to improve their current business process, many companies discard their process creating a completely new one.  Too often companies miscalculate the risk and cost of finding or building a system that would adapt to their new design. However, Software can describe, simulate or model organizations. It can also show how organization changes will affect the business processes. In Business Engineering IT is used both to create and support the new process design [2]. Information technology should be used to support the business process design through tools such as graphical interfaces, business models and simulations. It should also help the business reengineering process to end up with a business model that is feasible and economical to implement on software. 

The next section will explain how standard business software performs business engineering. With prefabricated models of business applications, companies can reduce their risks while taking advantage of “best-business” practices.

Continuos change support

Making a major reengineering effort and optimizing the business process once is not enough. In order to deal with increasing competition effectively, business process has to be continuously reviewed for continuous creation of business value. The information systems should enable this continuous transformation by being adaptable, customizable and versatile. The information systems should not only support continuous changes, but also should provide the tools to help detecting when and where changes are needed. IT should support the value chain creation.

Avoidance of technology obsolescence 

In the past, systems were based on mainframe computers, batch jobs, and text interfaces. In these days technology offers new opportunities for adding value, improving performance and reducing business costs. Companies that want to stay competitive in the market must be technology up-to-date. One example is Mainframes, which was very expensive to purchase and to support. Today server technology makes possible to take advantage of the power of cheap workstations making IT a solution more cost effective. It has been many other improvements in technology that forces company to take advantage of these new resources.

Open standards make possible today the interconnection of heterogeneous systems. Some of the advantages of open systems are that reduces dependence to a single vendor, reduces technology constrains on business functions and increases ability to integrate business functions [8]. It also reduces technology costs, as corporations are no longer a single vendor and competition reduces prices. 

New graphical interfaces make possible the creation of interactive systems that are easier to use and reduce transfer to the user. Internet enabled applications allow to compete in global markets. All major corporate applications vendors believe that companies will use the internet to operate their entire supply chain – from obtaining quotations from suppliers, to ordering goods or services electronically. The belief is that Internet will facilitate global commerce by eliminating geographical and financial boundary [12]. 

Development in the area of Databases is also becoming a large benefit for those companies that know how to take advantage of it. Business Information Data Warehouse allows the analysis of corporate information for strategic and operational management. New protocols, architectures and networks offer benefits such as distributed systems, fault tolerance, wide area and world wide interconnections. 

Companies must leverage technology in order to stay competitive. The information systems built today must offer many additional features not considered in the past. Platform independence allows systems to avoid obsolescence when faster platforms become available.  Versioning support allows older software to coexist with new one in order to allow incremental updating. Open standards keep systems more independent of a particular vendor.

This high-speed progress in technology offers many advantages for those who use them, but has an important drawback. It is hard for companies to protect their investments, because as soon as they finish upgrading the systems, new technology is already available on the market. In most cases is not cost effective for a company to be continuously upgrade, it is custom-made software to be able to keep up with current technologies. In the next section this paper explains how difficult is for a general company to keep custom-made software up-to-date; this task is much easier using standard software.

Standard Software V.S. Custom Made

The previous section explained how the requirements and role of IT have changed in 90’s. For corporations to succeed in this new era of information they must use an IT infrastructure that provides integration, uses novel technology and supports the business reengineering process. This section explains how the custom-made approach results in a series of problems that make it difficult to meet these requirements. This section will also explain how these limitations are not present in the standard software approach. Next section of this paper explains the architecture and features of SAP R/3, a real standard software product. SAP has been selected in this project for being the number one vendor of standard business software and because incorporates most of the characteristics described in this report. 

Integration of Information and Business Functions

All vendors build standard business software with integration as their main objective. Most of these vendors use open systems to achieve for system integration. Lately, products are also defining common interfaces to allow extension and communication between business components of different vendors. For example SAP follows a business process approach that offers business functions integration along all departments of a company. 

The main question is why can standard software deal better with integration than custom made software. The answer is that standard software vendors expend a lot of resources creating this framework for business process and information integration. 

It is uneconomical for an individual company to spend the time and financial resources necessary for researching the optimal way for integrating business functions and information. Vendor companies such as SAP have the technological infrastructure and expertise and can spend a large amount of the company’s resources in R&D. 

One example of how companies invest in integration is SAP latest addition of Data Warehousing, which works on top of the Enterprise Resource Planning suite. The Data Warehousing fits perfectly with the other SAP components and moreover, it is sold preconfigured for the underlying business process. SAP is also evolving its Open Information Warehouse (an integration framework) into the Business Information Warehouse (a data warehouse solution) by embedding data warehousing capabilities into its R/3 process software suite [13].

Support the business reengineering process

In the traditional custom-made approach; companies start the business reengineering effort by rethinking the existing business process. However, it is quite common that when a company try to modify the old business chains to optimize functions across departments and functional boundaries, they end up discarding the original process completely. Companies usually miscalculate the risks and costs of starting the reengineering process from scratch.

A team of business managers and IT managers have to get together to rethink the business process. First, they must document how they are current process work and create a common view of how the desired system should be. The first problem usually encountered is the troublesome communication between technology and business people. The second difficulty is the lack of simple and common tools to perform this documentation. And the third problem is the lack of a common start point. For large companies this process become so complex that many times the conceptual design fails before starting building the new information system.

Several companies manage to finish the business process redesign to discover that they can not find a software system that matches their needs and have to embark in custom-made solution. The process of creating the standard software from scratch creates the new risks and problems described on this report. 

The standard business software approach works on the basis of re-using instead of re-inventing. The question is why reinvent the wheel? Companies such as SAP provide a collection of “best business practices” for each sector. This means that companies can save the money and resources by adopting an “optimal” set of business processes instead of creating new ones from scratch. The risks and limitations section will give a counter- argument for those whom are skeptical about this reasoning.

Many companies believe that by adopting a standard business procedure they might loose their core competence, as they have novel and particular ways of performing business. However, that is another reason for using the standard software approach. The standard software reference model does not have to be used in a rigid way. On the contrary it must be modified to meet the particular needs of the company. The advantage of using the reference model is that companies can spend their time improving and modifying core competence functions by adding more value to the company. They can do this by leaving intact those functions common to all industries already optimized by the standard software vendor. Building the entire process from scratch takes the attention and resources away from where is really required. 

Another advantage of this approach is that vendors such as SAP provide a framework, visual tools and a common language for performing this process. Next section explains the modeling language used by SAP R/3. This common language hides the technical details and also makes it easier for IT people to understand what business managers really need. This set of visual tools also helps training during the user transition to the new system. Third parties vendors are creating tools for clients to test and analyze the value of large client/server migrations. This service takes the lab’s benchmarking data and compares it to a specific client’s cases, such as infrastructure needs, information technology culture and people skills, to rate whether the implementation is a good value or not [20].

Once the standard model has been modified to meet the company needs, it is not necessary to start building the system from scratch as standard software can be customized to meet the new requirement of the company. If the number of modification to the business model was reasonable done, it is much more effective to customize the existing standard business software than building one from scratch.

The bottom line is that the standard business software approach supports the reengineering effort by making an easier design and implementation, by improving the communication and documentation and by bringing stabilization to the project.

Continuous change support

Modifying custom-made software is very expensive. As modifications are made to the original application, maintenance cost increase exponentially. Corporations do not have the necessary resources and infrastructure to continually revise custom software for improvement and when custom software is built, the design usually does not include mechanisms for easy future adaptability.

On the contrary the nature of standard software forces the existence of built in customization mechanisms. The same mechanisms used to adapt the standard software to the company business process can be used to continuously adapt the software in the future in a much easier way than with the custom-made counterpart. In addition, improvements to the standard business component are also continuously performed by the software vendor and can be easily incorporated into the existing implementations.

Another reason is that standard software applications are providing new interfaces to their products, so that they can be used by third parties to extend the products and facilitate integration between different vendors. Even SAP has recently moved to business components, allowing the best of the bread approach, which consists in integrating the best modules from each vendor. Finally, due to customers complains standard software companies are increasing the set of tools available to facilitate system adaptability and configuration. In a similar fashion, as has occurred with programming tools, technology evolves and new tools are created, standard software will become each time easier to implement and configure.

Avoidance of technology obsolescence 

Standard software has the main advantage that technology updates are carried out by the standard software vendor. All this vendors compete to provide the latest technology in their products and to facilitate to migration from older versions to new more powerful ones. This approach takes away the load from the customers. It is very difficult, if not impossible, for a company to keep their custom software up-to-date with technology changes.

SAP is a good example of staying current with technology. Recently SAP has added JAVA to its programming environment. SAP, Oracle, PeopleSoft and other vendors are also making their technology Internet enabled.

Another important factor is portability. It is usually not cost effective to port a custom software to a new architecture, forcing companies to stay with a particular hardware and operating system platform. On the contrary, standard software is continuously migrated to new platforms making it much easier for a corporation to make the switch. An example of this is the recent change from expensive mainframes to the new powerful RISK architectures.

Software Reuse

Software reuse is another argument in favor of standard business software. Is more cost effective to build a standard software that is going to be reused by hundred of businesses than creating a new software for each company that needs it. 

The cost of creating custom software is much larger than really thought. Since 1996 skilled labor in computer science has been decreasing while the demand has been exponentially increasing. One of the main reasons for failure in software engineering projects is that skilled people leave in the middle of the project. The shortage is becoming a bigger problem everyday and seems to be no apparent solution to the problem. The cost of creating custom software is largely increased by the uncertainty of success.

When a company has to decide between start building on it’s own software or buying a prefabricated package, it has to include the risk of failure as a parameter of the decision. For example, if a decision-maker has to choose between a sure prospect with a value of 100$ and an uncertain prospect with 50% chance of being worth 200 and 50% chance of being worth –100 then it should choose the certain prospect with a value of a 100$ as the expected value of the uncertain deal is less than 50$[13]. In other words the high risk of failure of technology projects today, effectively decreases the expected value of the resulting project. As standard software projects have a lower risk of failure is more cost effective that it is more risky custom made counterpart. 

The conclusion is that software reuse seems to be the only solution to the lack of skilled labor problem. Standard business software takes advantage of software reuse and makes it a less risky and a more cost-effective solution.

Maintenance Costs

Companies choose standard software to reduce maintenance cost of business applications. Because standard software has cleaner code, better documentation, and improved support tools maintenance costs are significantly smaller than with custom-made software [18]. Another advantage is that there are more experts available in SAP than in any particular custom-made implementation. This is very important, because the large turnover rate forces to replace the technical position with professionals, which are not familiar with the custom software.

Transition to the new system

From the user perspective, standard software makes an easier transition. Powerful graphical interfaces and training tools make it easier for customers to get used to the new platform. This is especially true when extensive reengineering is performed and both, the standard software and the custom solution would be a completely different from before. Standard software vendors develop a large set of tools with the purpose of making easier the transition.

Managing the customer requirements

Custom made software is made to satisfy customers. However, customer requirements change so fast, that is difficult to come up with a final implementation which is up-to-date with requirements. Standard software deals with this by indirectly managing the customer requirements.

In first place, standard software forces users to make a change in mentality. The software is already built and they have to adapt to it, as radical changes are not an option. A simple example analog to this process is what happened with text editors. On the old mainframe systems, people used to customize their editors such as LaTeX. Today people are happy in using word and nobody tries to modify Microsoft Word to their particular needs. People are happy with the cost/functionality ration provided by this type of software. 

Another way of managing customer requirements is through marketing. As technology evolves and new features are incorporated in standard software, the publicity makes customer desire these new features. The argument is, that standard software has been able to change the psychology of the customers in such a way that their requirements are more aligned with the product they purchase.

The SAP R/3 approach

There are several vendors of standard business software. The best well known are SAP, Baan, Computer Associates, Geac, J.D. Edwards, Oracle and PeopleSoft.  This companies used to target large companies, but due to market saturation they are know trying to target their products for the midsize market [17] and small market [21] too. This section centers on SAP which, today is the leader in standard business software. SAP wins 50%-70% of the business for which it competes. More than 6000 companies in 50 countries use R/3. It is the fifth largest independent software supplier in the world. In 1996 the most successful Fortune 500 companies were using SAP software. All this facts makes SAP a good example of standard business software available today.

The SAP R/3 client/server enterprise-computing package is a comprehensive business solution that includes accounting, sales and distribution, human resources, and computer-integrated manufacturing offerings. SAP supports multi-site, multi-currency operations and delivers a wide functional reach across the enterprise. R/3 succeeds SAP’s earlier, mainframe-based R/2 line and runs on mainframes, UNIX, Windows NT, and IBM’s AS/400 servers.

SAP, which offers functionality to a wide set of vertical markets – aerospace, automotive, chemical/process, consumer products, finance/insurance, health care, high technology, manufacturing, oil and gas - continues to command almost 30 percent of the client/server enterprise applications markets. SAP has achieved this market position because companies believe that R/3 offers the best overall system, which provides cross-functional integration and supports geographically dispersed operations.

In an effort to make R/3 more open, SAP makes it easier for third-parties software vendors to link directly to R/3 through its business application programming interfaces (BAPIs). More than 100 technology partners exhibited at SAP’s user conference in August 1997, demonstrating a wide range of add-on functionality. SAP partners includes Acquion, which enables R/3 users to access Web-based catalogs

SAP has identified the needs described in the previous sections and has researched the business process of the most successful companies in each sector. It came up with a set of 800 best business practices. This set models the best way to do business for each sector and is compiled under the R/3 Reference Model. SAP has also created business objects for each of these models, providing this way, a new approach to business reengineering. Firstly, I will explain the SAP R/3 reference model and then the SAP R/3 architecture.

The SAP R/3 Reference Model

One of the main roles of the SAP business blueprint (or reference model) is to serve as a communication mechanism among the people involved in the reengineering project. Generally this people come from cross-fields. The SAP business blueprint is modeled by using the Event-Driven Process Chain Methodology (EPC).  This methodology is very simple to understand and is based on four basic elements: the Events, the Tasks, the Organization, and the Information. The Events are use to indicate when something should be done. The Task is used to explain what should be done. The Organization indicates who should do the task. The last element is the Information, which includes what data necessary performs in each task, and the date created while performing each task. The figure 1 illustrates the symbols used in these diagrams.
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Figure 2 illustrates a sample chain of events. In this example the task goods receipt processing is triggered by the event goods arrived. Purchase order and delivery note are information used by this task. Inspection result is information generated by the task.
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The task Goods receipt processing takes place at the goods receiving point and it can generate one of the three events: goods released, goods blocked or goods rejected. Production and Inspection are two different processes that are specified in two other separated diagrams. This is an example of how different business process are linked together.

This type of diagram allows expressing complex business process in a way that almost anybody can understand. This business diagrams also hide the technical detail from the business aspect and can be used by IT people to communicate with business managers in a language they can understand. Many companies also use these types of diagrams as a training tool.

In addition to the process model, the R/3 allows 4 additional views called the data model, the interaction model, the organization model and the business application component model. The Interaction model only contains tasks and shows how organization units are involved in information exchange. The data model only contains information nodes and shows the information that a company needs. The organizational model only contains organizational nodes and shows how the organization is structured in different units and how these units interact. Finally, the business application component model gives users an overview of the main functions available in the R/3 system. For more information on this models refer to [2].

Architecture of the R/3 System

The R/3 architecture was design to allow high degree of integration on top of heterogeneous systems. This is an important factor because allows its implementation on top of the systems already available in the company. Another important characteristic is that it supports most of the open standards available today. This means that it takes advantage of the latest decade technological developments. It runs on top of both UNIX and Windows NT and is developed in ABAP/4, a proprietary programming language. The extensions and customization of the system had to be done in ABAP/4, however SAP has recently announced that SAP will be customizable in JAVA in addition to ABAP. From the technological perspective it supports and uses TCP/IP, SQL query language, ODBC, Microsoft OLE objects, EDI and open interfaces. 

Distributed databases and applications are also available through Application Linking and Enabling (ALE), a proprietary system of SAP. ALE allows users to set up applications modules and databases at geographically dispersed locations. This is very important for big corporations that have offices around the country and the globe. ALE allows R/3 to work as loosely coupled systems. Only when exchange information is necessary, R/3 can work in a completely independent mode and connect with other R/3 systems in other locations. This implies some interesting features as the ability to communicate newer and older versions of SAP.

The R/3 system can be configure on three different ways. The first one centralizes database, application and presentation on a single server. In the two-tier configuration desktops assume the role of presentation and application execution and the database is placed in a separate server. Finally the three-tier architecture separates presentation, application and database in different servers. All SAP large systems are implemented using the three-tier architecture. One of the advantages of the architecture is that applications are independent from the database and presentation layers. . Servers can be replicated and load balancing is used for optimum performance.

R/3 offers consistent presentation on Windows NT, OS/2, Motif, and Apple. This means that independently of the platform users always see the same interface with the system. The interface with the database is handled with SAP SQL.

All the configuration of the systems, such as the machines that work as servers, the R/3 Reference Model, the applications, and other elements are kept on the R/3 Repository. This repository has the functions of maintaining consistency in the system, give support for the upgrades and for information retrieval. The R/3 Repository comprises the business and application related Meta-data in a tightly integrated manner. It is the bridge between business engineering which uses the R/3 business Engineer and the application development, which focuses on programming with the ABAP/4 Development Workbench.

Once an object is created in the repository, is immediately visible for users that might want to search the repository. The R/3 repository offers:

· Versioning of all development objects, security and access control mechanisms for all objects, allowing users to structure privileges for each programmer or team of programmers.

· A utility for promoting objects form a development system into a test system and then into a live system.

· An elaborate cross-referencing utility for all objects.

· An application programming interface for accessing different types of information.

 The Business Engineer on-line graphical browser tool allows navigating and browsing objects and information in the repository. There is also an API for third party companies to use their own visual tools. Even desktop users can access the repository with applications such as Excel and Word. The Business Reference Model present in the repository can be used in the company for transition and training purposes.

Risks and limitations

In this section are considered the risks and limitations associated with adopting standard business software. The information on this section is mainly based on the implementation of the SAP R/3 software. The risks and limitations are divided in four core areas: technology, lack of flexibility, lack of fit with corporate strategy, and complexity. 

Technology

The first risk when choosing any standard business software vendor is technology. If we consider SAP, it was built with client server technology from the 1980’s. For example SAP was not using a pure object oriented design; it used OLE as an interface to the function calls of the powerful Windows GUI. Another example is the three-tier architecture. Today, desktops are very powerful, and they can be use to do a large part of the computation. However, in the R/3 model desktops are treated as dumb terminals. Another example of technological limitation is that SAP uses its proprietary language ABAP/4 that limits its openness. 

The point is that computer technology is evolving very fast, and the code of software company such as SAP becomes larger and more complex, is possible that it falls behind and cannot keep up with current technology. A Company can choose SAP today, and find out in five years that it has become a legacy system, defeating the whole purpose of using standard software. For example, some people even argue that the costs of standard software like SAP are so high, that some new approach such as Intranets could replace it [15][36]. Considering Internet as a competence, is that the software is too massive for its own good as corporations move to open frameworks. SAP's selling cycle is an inherent problem, typically taking a year or more, and the software costs hundreds of thousands dollars to purchase and even more in consulting fees for implementation. The cycle takes so long that before it is complete, entire product lines can be developed, deployed and revised [22][37].

However, Intranets by themselves are not a solution, they are just a framework, which need software to exist on top of it. It is much more probable that SAP is going to take advantage of Intranets than Intranets will replace SAP. In addition, competence has caused most standard software companies to stay updated. SAP has been doing a very good job in this respect; it has been rewriting 30% of its code every year for the last few years. Today it has become object base [23], its software is becoming modular [16] and they are incorporating the latest technological features.

 For example they have extended R/3 to work with JAVA, instead of being just limiting the customization to ABAP [35]. It is also integrating the web in its applications. Recently SAP developed a self-service application that can be accessed over the web. The new self-service capabilities include office’s ordering supplies and sinning up for training or direct deposit of paycheck [27]. As long as SAP continues doing progress at this rate, it will not fall behind from the technological perspective. Other standard software vendors as Oracle and Peoplesoft, they have been following similar steps towards improving their technology, by for example integrating Internet applications, and data warehousing in their products.

Lack of Flexibility.

Some customers choose not to use R/3 because is not flexible enough to adapt to their company needs, as was the case with American Cyanamid Co. which had to go with a different approach [3]. Other companies do not choose R/3 because would prove difficulty for rapid continuous change.

SAP R/3 main advantage is that it can be tailored to the company needs. However, companies that had to do excessive modification ended up with major upgrade problem [2]. Other companies have reported that it is very hard to integrate SAP with other systems. SAP argues that the best approach is to completely replace the current system and adopt a full R/3 solution for the whole company. Though, many times SAP can not provide specialize tools for specific business areas and in many situations, these specialized processes are part of the value chain of the company. 

SAP has been hearing the customer’s complaints and has moved towards a modular approach [16]. Today SAP can be bought as individual business components with a clear interface called BAPI. This new approach enables SAP R/3 to interface with other specialized business functions and create a best of the bread solution. Surprisingly many companies were concerned by this change, as they were afraid of loosing integration, which is the most important quality of R/3. Nevertheless, this new approach did not hurt integration in any respect but made it easier to reconfigure. Business needs change and made implementation faster. The disadvantages were that greater system complexity and potentially higher management costs.

Complexity

The complexity implementing standard software is made evident just by the necessary amount of time needed to decide which software vendor is the most appropriate for the company [14]. After all, that is just the beginning. An enterprise wide migration towards standard business software like R/3 involves technological, business and behavioral change. From the technological side the company has to migrate to client/server architecture. In addition, SAP is a completely new technological environment for which trained people are necessary for its customization, development and maintenance.

 Most of the company current IT staff might not be trained to deal with the new technology. Furthermore, it might be difficult to find new-trained people. Difficulty to find the professionals with the necessary skills could be a reason for the migration to fail. The approach of most companies is to outsource the customization to consulting companies. However, the consulting price usually ends up being much higher than expected [3][37]. 

The business aspect is also full of risks. Reengineering may be forced on the business even when is not desired. Sometimes the company has to reengineer an efficient business process so that it will adapt to the software solution instead of the other way around. In many cases, innovation in the business process is the main factor in maintaining a competitive advantage but adapting the way the company works to the way the software was implemented may result in moving in opposite direction. Even in those cases where the business process is effectively optimized, it might require changes in management. Political issues can also lead to the failure of the project.

Finally there is a very large behavioral change. All the new employees of the company have to adapt not only to the new software interfaces but also to the new way the company carries out its business. The cost in education and training of the employees can be very significant. Before deciding to move towards standardized software, the human factor should be also considered. There is a tradeoff between changing the organization match the software and changing the software to match the organization.

SAP has been listening to its customers and has been carrying out steps to alleviate most of these problems. SAP has been creating new ways to make the configuration and installation and maintenance of the software easier [18]. For example Ready-to-Run R/3 (RRR) is a program under which SAP delivers a pre-configured system with a pre-loaded operating system and database to let users begin implementation as fast and inexpensively as possible. [12]

SAP has also created SAPNet, an on-line repository of SAP training materials and documentation so customers have ready access to other customer’s knowledge. SAPNet has been rolled out in Europe and is just beginning to roll out in North America. The shortage of trained professionals is still a problem, but companies are learning how to train their own employees to perform the SAP transformation and maintenance. Although SAP is the company more advance in this respect, other standard software companies are also giving steps in this direction. [12]

Possible lack of Fit with corporate strategy

Sometimes standard software does not fit very will with the corporate strategy [14]. For example, R/3 works very well in top / down organizations or companies structured in the same ways as R/3 is. But SAP does not result that convenient in other situations.

 Some companies prefer to allow divisions to benefit from operating in unique ways. This will be difficult to accommodate with R/3. One example was a company that needed to operate stock rooms in independent and different ways because of a combination of hazardous and non-hazardous materials. In this case the answer was to move functionality into the stock room itself however R/3 did not have the needed capability.

Another reason why companies would not want to move to R/3 has to do with corporate strategy against buying standard packages or black box solutions. This is the case of many Japanese companies. Some people argue that from the short-term perspective a packaged solution might be the most efficient decision. However, on the long term outsourcing the IT infrastructure can result in the lack of creativity and initiative for change.

When a company develops it’s own software and business process; it has a beneficial learning cycle. This cycle could result in novel ways of doing business, in a beneficial competitive advantage. Buying prefabricated business solutions that anybody else could buy  (on the long term) might have the opposite effect of diluting the core competence.

Standard software is becoming each time more flexible, and does not necessarily have to limit innovation and creativity. Innovative process can be research on those areas where improvement is important. Standard software gives a general framework for the business process, and leaves a place for integration of innovative solutions. As current products become more open and less monolithic it will be easier to integrate best of the breed solutions in this general framework. We have already seen how SAP, that owns the largest share of the market is already headed in that direction.

Conclusion

Bobby Cameron, Director of Software Strategy Service at Forrester Research Inc., divides customers into three categories [2]: 

· Incremental extenders which compose 20% of the market. These are usually drawn to client/server as means of providing better data access to decision-makers.

· One-time transformers. They are 65% of the market. It includes those customers that need integration and need it fast. It also includes companies that for example, want to quit legacy systems to overcome problems as the year 2000 bug or the creation of the Euro.

· True reengineers. These are a 15% of the market whose leaders have recognized that their business requires rapid continuous change.

Forrester advises one-time transformers to purchase R/3. Incremental extenders will find that R/3 frustrates leading edge use of client/server technology. And reengineers find fast-paced radical change with R/3 difficult and costly.

Mayers observers that packaged solutions is not the answer, it is just a monolithic response to the customer sick of trying to integrate systems. SAP is the answer for companies that prefers to find a single vendor that can meet nearly all its needs, and that promises to keep up to date in the future.

 This report has supported a different point of view. All the signals indicate standard software is the way to go for most types of customers: one-time transformers, incremental extenders and true engineers. Major market leaders such as SAP are modularizing their software, opening their interfaces and making their systems easier to install and integrate. Moreover, companies are leasing to their customers complains and requirements and are taking the necessary steps to fulfill this needs. SAP is today possibly the best solution for large size companies, as no other vendor offers so many tools and so much integration. SAP is still too expensive for smaller size companies, but other vendors offer efficient solutions targeted towards these markets. 

This report gives all the indications that standard business software will continue to grow and will eventually replaced most of the custom software on the market. The standard software will probably evolve towards component-based software, with clear and open interfaces, allowing full integration of best of the breed solutions. This standard software will make even easier than it is today innovation and continuous adaptation of the business process. The bottom line is that nowadays standard software seems to be the right option for most new implementation, and the technology of the future seems to move in this same direction.
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