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Abstract

Each year millions of dollars are invested in software for Enterprise Resource Planning Systems. These systems often replace a company’s existing legacy system after that system becomes too difficult or costly to maintain. This paper will examine the belief held by some in the Information Systems community that this investment is equivalent to investment in a new legacy system. The research suggests that many of the underlying problems of legacy systems are inherent in ERP systems, but ERP systems may still be the best way forwards. 

Introduction

The purchase and subsequent installation of an ERP system is a large investment. The decision to install an ERP is often made when the existing legacy system has become too expensive to maintain, or too complex to adapt to the constantly changing business environment. A manager or CIO with responsibility for maintaining the IT systems must weigh up the potential benefits and costs of installing an ERP versus that of enhancing and maintaining the existing legacy system. A key issue is the expected life of the ERP system, and the danger that it too will end up expensive to maintain, and difficult to adapt, thus in the long term, costing the company vast amounts of money for no real improvement in maintainability. While ERPs may solve the company’s current problems, some experts believe that ERPs are just the latest form of legacy system, and that they assume the characteristics of legacy systems as soon as implementation is completed.

In this paper we will look at the following questions:

1. How significant is the investment in an ERP, and what benefits can one expect ?

2. What are legacy systems, and what problems are associated with them ?

3. When does an ERP bought for the advantages it gives, turn into a legacy system with all the disadvantages and problems legacy systems have ?

4. How quickly does this change happen, and can it be avoided ?

Enterprise Resource Planning Systems

ERP systems are large scale, end-to-end business processing systems. They commonly have a transaction-processing module at their centre and “all business functions are served by one system that supports different activities for different departments” (Oz, 2000, p. 96). Due to their size and the range of activities they encompass, ERP systems are by necessity complex systems and not tailored to the needs of any specific types of clients. Instead, they often require “adjustment and fine tuning” (Oz, 2000, p. 97) often by a professional certified or employed by the software vendor, in order to bridge the gap between the software and the client’s specific needs. (Oz, 2000; Hoffer, George & Valacich, 1999) Even then, according to experts like John Stenbeck, director of Project Management at ITGtech, it is “usually cheaper to change people’s workflow than to change the way the system works” (Stenbeck, 1998)

“Best practice” is the business model used in ERP software. “It [ERP] works on the paradigm that every business is uniquely similar” (Stenbeck, 1998), and this means a company implementing an ERP will have to change its business processes to fit the format of its ERP (Turban, McLean & Wetherbe, 1999). The format the ERP uses is carefully researched by the software vendors and planned to provide maximum efficiency. The business processes generally used in non-ERP systems differ greatly between companies, or even divisions in the one company. They may not have been planned, but rather developed by refinement over many years of trial and error. (Stenbeck, 2001)  In most cases, the more general ERP “best practice” methods are an improvement, as they already incorporate the best features of the evolutionary procedures from many different companies. 

Implementing a successful ERP “raises productivity and increases customer satisfaction” (Turban et al. 1999). By providing a common, consistent system to capture and store data organisation wide, and then using that data across business functions, ERP maximises accuracy and consistency of information and provides improved planning and monitoring throughout the organisation. (Ram, 2001; Hoffer et al. 1999) This enables all departments to take a more holistic view in working towards organisational goals.

Implementing an ERP is a significant investment. A package like SAP R/3 can cost as much as A
$3 Million for just a single module (Morgan, 2001). Because of the improved productivity, reduced levels of stock, better time to market, lower maintenance cost (compared with legacy systems), improved quality and information, a company implementing an ERP can “enjoy a return on investment between 30 and 50 percent” (Stenbeck, 1998). 

Legacy Systems

While there is no generally accepted definition, the term “legacy system”, was informally defined by Bennett as “large software systems that we don’t know how to cope with but that are vital to our organisation” (1995). Legacy systems are older computer systems, typically based around a mainframe architecture. They are usually between 15 and 25 years old, though some may be as old as 40. Most of their work is in transaction processing. (Turban et al. 1999; Ambler, 2000)

Many large companies, for example banks, invested heavily in IT when it was first being introduced in the 1960’s. They then maintained these initial investments over the years. New systems were added as more business functions were needed. These systems often did not communicate with each other. Much of the original hardware and software is still in use in companies around the world as legacy systems. This is due to the investment already made in it, the difficulty and cost of replacing it (for example with an ERP) and the difficulty in understanding what exactly it does, and how. Nicolas Gold (1998) summarises it as: “Legacy Software is critical software that cannot be modified efficiently”.

There are many problems with legacy systems, for example “legacy applications have their own legacy data stores with their own designs that are implemented using a variety of technologies” (Ambler, 2000, pp. 4), this means that linking into them via other applications may be hard, or even impossible. The lack of access to critical data (compared with an ERP as discussed above) prevents for example, improvements that would allow more accurate record keeping and forecasting. The functions of the business can at times only change with great difficulty, as they must work round the legacy system. In some cases where the business functionality must change, data from one system must be re-keyed into another system by hand. This wastes man-hours on a task that should be automated, introduces more errors, and causes resentment in staff that have to do the re-keying. (Pallmann, 1999) These difficulties are encountered on a daily basis.

The other problem with a legacy system is the difficulty in adapting it. Software maintenance occurs not only when improvements are made, but also intermittently. For example, the introduction of GST in Australia and the Y2K bug caused many companies to finally move away from their legacy systems. Those that opted to patch their existing system, spent large amounts of money hiring programmers from the dwindling pool who have skills in old languages. (Garvey, 1999)

Despite these problems, many companies decide on a yearly basis to retain the existing legacy system for another year (Garvey, 1999). This is because for that company either: changes are not needed, and their custom built legacy systems, put together and thoroughly tested over many years to meet their specific needs, are performing at optimal levels, or the return on investment for implementing an ERP is too low, or the consequent headaches and costs (in time and money) of the change over is deemed too much for the company at present. 

The Danger

The ERP paradigm has a number of inherent legacy-like qualities. These make the system potentially, if not immediately, vulnerable to legacy problems. Once a system has the advantages and problems commonly associated with a legacy system, it is reasonable (regardless of the systems’ actually age,) to call it a legacy system. (Stenbeck, 2001)

The advantages of legacy systems include the company history that can be traced (sometimes only with a deal of pain however) through the transaction history and archives of the system. An ERP into which this data is converted and made accessible, will instantly (upon implementation completion) inherit this benefit from the legacy system it replaces. After a number of years, a new legacy system will certainly meet this requirement and have collected its own historical data.

The processes involved in a legacy system have generally been there for some time, and have “wide-spread usage and acceptance within the organization” (Stenbeck, 2001). It is very unlikely that the benefits of legacy systems, like widespread usage and acceptance can be transferred “instantly”. In the future when ERP systems are more widespread, this may become one of the instant benefits. The experience of other standard software packages, such as MS-Office, suggests this will happen in time.

The major disadvantage of legacy systems, is the difficulty to change them. Brodie and Stonebraker found this problem so much a feature of legacy systems, they actually defined a legacy system as “any information system that significantly resists modification and evolution to meet new and constantly changing business requirements” (1995). When they were first built, today’s legacy systems were state of the art. Over time many things have changed. The expectation for data to be shared, and often globally viewable via the web is an example of something that did not exist twenty, or even ten years ago. Today, this need is so strong various commercial software packages (called “software wrappers”) are available for legacy systems to give them this capacity. (Software Wrapping, 2000) These are a rare cases in the software world,  because they can sit above the legacy system and still work. An in depth understanding of the legacy system’s internals is not needed. Most changes, for example Y2K, required programmers competent in old languages, such as COBOL, to not only come in and make changes to these custom built legacy systems, but to sift through years worth of undocumented changes trying to understand how the system actually works, and how it is actually used. For some companies this was such a large or even impossible task, they replaced their entire systems instead. (Garvey, 1999)

While ERP systems are currently state of the art, in time the business processes may need to change. Provided the software vendor is willing to include these new feature, this will probably not be a problem, and it will certainly not be an instant problem. That said, ERP software is packaged software. It can only be customised so far. Those changes not able to be customised, cannot be changed in the package. The company involved could probably have third party programmers write custom software to work round these deficiencies… however, this is exactly what got legacy systems where they are today. It only takes one bespoke part of the system, one custom program, before the system is a hybrid and can not be properly supported by the software vendor. It only takes one change in a new version of the ERP to disrupt the patch program. Put simply, working round the ERP by adding other software, will give instant legacy problems.

Another important aspect of ERP is a company’s almost total reliance on the vendor. While it is becoming more common, this is not a new problem. Outsourced legacy systems were often also totally reliant on the vendor. Global Companies LLC (a petroleum company in the USA), spent US$500,000 moving a section of their legacy system to a different package. The IT director Jim Shelton, said that the vendor of the application wasn’t providing support and they had no choice. The package has stopped keeping up with the competitive market, and wasn’t able to operate over the internet (Garvey, 1999). The requirements we place on our software are constantly changing. If the software vendor will provide free or low cost updates (as some do), this is to the advantage of the company installing the ERP. However, if the software vendor stops supporting a package (as happened with Global Companies), or closes down, future significant improvement of the ERP will be almost impossible. With the high cost of ERPs and qualified staff to maintain them, it is even possible a company won’t be able to afford the upgrades or staffing. As Hoffer explains, “they must reply on consultants or employees of the software vendor, and such expert help can be very expensive” (Hoffer et al. 1999, 396). This can lead to an inability to change on the customers part that will lock them into their current system configuration (as many companies are locking into their legacy systems). Again, these problems are not instantaneous.

The final danger to be address is that of the ERP installation simply failing. According to some in the industry “one third to one half of the ERP system implementations are ‘failures’” (Stenbeck, 1998). Half of these result in the demise of the company concerned (Stenbeck, 1998). Very few ERP roll outs result in immediate success. It generally takes a year or two before any real return on investment can be seen. For many companies, the ERP will end up partially implemented. The main strength of an ERP is its company wide scope. An ERP partially integrated into a legacy system will behave like a legacy system from the moment implementation is completed. By this is meant that many of its key features will not be accessible, and the users may still only be able to do exactly what they could do before in any case. If this occurs, the company concerned has invested in an instant legacy system. Further investment in more ERP modules can correct this however. This brings back into play the reliance on the software vendor and the importance of being able to pay enough to keep the ERP current and fully functional.

Instantaneous, Gradual or Avoidable ?

The change from a state of the art system to one with legacy characteristics is something that generally happens over a significant period of time. The reasons include poor documentation of the system, a change in information system staff resulting in a loss of corporate memory, and insufficient maintenance of the system over a period of time. 

The 1998 SEBPC legacy workshop discussed the issue of when the transition to legacy system occurs. One of their conclusions was that legacy occurs after specific events. Examples were the Y2K problem and the conversion to the Euro. They observed that “events may not occur on a single occasion, but can result from long term or short term problems, as well as internal… or external… threats” (Ramage, 1998). These change events cause the system’s relevance to decrease, or additional “patches” that are not part of the system, for example extra manual procedures or additional software that pre-process data for the system. The workshop also observed that these changes may not be recognisable when they occur.

There are many systems originally built 15 to 25 years ago, that do not have the disadvantages we would expect in a legacy system. Some of these systems are today, in reality, custom built ERP systems. The difference between these and the legacy systems, is the amount of support and investment given to the IT team over the years. Committed staff and a significant investment on an on-going basis will ensure a system can adapt and change as the business changes. The mistake many companies make is to not budget for on-going preventative maintenance. With sufficient maintenance, many of these systems will have gradually evolved with the company until the system in place now bears very little resemblance to the original design plans. As Garvey explains “thanks to regular upgrades and maintenance and new installation”, these systems “may be state of the art in their class” (Garvey, 1999). So too can ERPs avoid or delay becoming legacy systems if the maintenance level is kept up both on the software vendors part, and the companies.

The software vendors will slowly integrate many changes into their products. It will be up to the companies concerned to ensure they have the latest modules for their ERP, and that their staff accept the ongoing changes to the system, and are comfortable with upgrades. They also need to ensure that the vendors know what changes they feel they need. Even then, some functions will be unique to a business and the software vendor may not incorporate them. Customisations to the ERP could prevent a newer module being installed. And slowly, through a lessening of support from the ERP vendor, a rejection of new components by the companies staff, or a cut back on system maintenance from the company buying the ERP… the system will start its slow walk down the path of the legacy system. If adequate support is initially given, this process will in most cases hopefully occur only gradually and over many years.

The increased research and improvement that comes from the software vendor updating the ERP (a function that is part of their core business, not an additional burden) is balanced by a company’s complete reliance on their vendor. An ERP system that becomes a legacy system as soon it is finished being implemented, is possible if the vendor stops trading, or the product becomes unsupported. Other problems such as a poor implementation team or consultant, the company removing itself and its management from the implementation process too much, a shortage of customisation and under planning, may also contribute to causing an “instant legacy system”. (Stenbeck, 1998) These factors will however be present to varying degrees in any new system implementation; regardless of whether it involves ERP.

In most cases installing an ERP will bring the company a “quantum leap forwards” (Stenbeck, 1998) until they are right up to date. Many companies today are working with technology that is 10 or more years old, and they can function quite well, even if not optimally, with this burden. By bringing themselves up to date now, even if a company does fall into the traps of insufficient maintenance, it may be 10 or more years before the legacy-like qualities of their ERP become a problem they need to solve. 

Conclusion:

The purchase and installation of ERP software does indeed represent investment in a potential  “instant” legacy system. We can however think of it more in terms of an “instant cake” than fast drying cement. It is almost guaranteed to become a legacy system, and it would take a significant amount of effort to prevent the process of this happening. That is to say it would take an exceptional amount of effort on both the company installing the ERP and the software vendor’s part to prevent the transition from ERP to legacy system. Like a cake, with all the ingredients pre-prepared and nicely packaged to someone else’s specs, a non-customised (or low customised) system will not give a competitive edge, a distinctive and memorable cake (if you will). Excessive customisation and addition of things that are not supposed to be there (for example third party software) can increase the number of potential conflicts and prevent upgrades. In an extreme case, adding the wrong ingredients can cause the ERP to instantly flop. The actual process whereby an ERP loses its value can go one of two ways: It can be a transition from an ERP that meets the business’ needs to a generic package that gives no edge over the company’s competitors, or to a system that is so heavily customised that after years of faithful service, it becomes a legacy system no one can understand or customise further. Whichever direction it takes, the change will generally still take place over a significant period of time, certainly long enough to gain a competitive edge, and receive a decent return on investment if the initial ERP implementation is successful. The exceptions are those ERP systems that are not fully implemented; these may become legacy systems even before they are fully installed.

ERP systems are instant legacy systems in that they come with all the requirements for turning into a legacy system. They are, however, generally not instant in the sense of timing. Just as the legacy systems from the 1970s were not legacy systems in their day, so too, ERP systems remain an excellent investment for large-scale modern business today. 
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