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Executive Summary

The need for knowledge management within IT departments in the steel industry has become increasingly clear as retirements, downsizing, and a shift in education has led to a “brain-drain” of sorts among these departments.  However, although software solutions for KM abound, the true difficulties lie in proper design and implementation of such systems.  The most important aspects – those that will make or break a KM system implementation – revolve around appropriate levels of top-down support and bottom-up acceptance.  So long as employees can be shown that the new system not only is not a threat to their personal security nor simply an additional job task that will be yet another draw on their time, but instead will allow them to do their jobs faster and more effectively, the systems likely will meet with far less resistance.  In addition, focus should be given to those employees that influence team morale, as they can have the power to build up or tear down a system that is not even yet in place simply by the attitudes the exhibit toward those systems.  By gaining their support, the ability to achieve team-wide support is much enhanced.  

As to particular recommendations or teams such as in the steel industry who spend the majority of time working with legacy systems, the determination must be made to start capturing knowledge simply to stop the bleeding.  By focusing first on capturing new knowledge, in whatever form is most appropriate to begin, the team can begin to provide a platform from which to launch a full-fledged KM initiative.  

Background

Knowledge management can be defined as the range of practices used by organizations to identify, create, represent, and distribute knowledge for reuse, awareness and learning.  Depending upon the situation, systems for knowledge management may or may not have been implemented in a formal manner in particular firms; specifically, as knowledge management as a formally recognized discipline is a recent development, firms that have long been in existence likely did not prepare formal systems that have adequately managed the firm’s knowledge since.  Consequences of such a lacking include the inability to quickly and accurately answer questions to problems that arise, an increasing likelihood of duplication of effort and “reinventing the wheel,” and increased time and effort (read: cost) in training new employees when older employees retire (taking much of the knowledge they have accumulated and developed over the years with them).  

Should firms, young or old, seek to formalize their knowledge management into a cohesive, useful system, a wide range of difficulties arise.  Issues with determining what knowledge is to be captured, how it is to be captured, and how it is to be maintained all must be addressed.  Additionally, the question of how to not only capture knowledge moving forward, but also how to capture knowledge developed in the past must be answered.  Furthermore, assuming that a useful model for a knowledge management system is able to be developed, an entirely different set of issues arises, including how to drive corporate-wide acceptance and adoption (both officially and in practice).  As such, though knowledge management systems have largely become the purview of information technology, the underlying issues that can determine the overall success or failure thereof are almost entirely influenced by management style and effectiveness and corporate culture.  

Surmounting such issues is itself a tremendous undertaking; however, these difficulties are only exacerbated when the firm’s IT department, though responsible for the development and implementation of such systems, has no input in the development of corporate culture or the ability to gather top-down support.  This lack of input occurs even in firms which have placed a strategic focus on IT, especially when such a firm has a long history of using IT as an extension of operations.  In such cases, the IT department may be held responsible for failures that are largely attributable to shortfalls of other departments.  The result:  infighting and finger-pointing which removes any focus at all from the issue at hand – how to develop a workable system for knowledge management.

While many firms may find themselves in situations similar to the above, one industry in particular certainly epitomizes such problems.  The steel production industry has long languished under a “system” of knowledge management that consists of, essentially, word-of mouth delivery with storage relegated to outdated files at best and employees’ memories at worst.  While this type of system may be useful when it comes to the ins and outs of actually making steel, such is not the case for the teams involved in IS systems development, which must maintain systems developed long ago using, for example, COBOL, by programmers that have long since retired, all while attempting to develop new, more efficient systems.  Often, the development of the legacy systems was not sufficiently documented, both in terms of the actual coding and in terms of the testing.  Indeed, a cursory look at one U.S. steel firm reveals that developers spend, on average, 1.5 days per month simply looking for information necessary in determining how to test changes that have been made to legacy programs.  This waste, stemming entirely from the fact that documentation was poor at best, lends credence to the idea that a knowledge management system, housing relevant information in appropriate quantity of appropriate types in an appropriate manner, is quickly becoming an operational necessity.  Combining that atmosphere with the fact that the IS departments are not often given responsibility for self-governance and as such cannot necessarily determine their own culture, and a very specific problem comes into focus; that is, How does an IS department successfully develop, implement, and maintain a useful knowledge management system?

At face value, this problem may seem relatively simple to solve.  After all, it should be merely a matter of time and money – that is, the problem should be solved simply by amalgamating the documentation kept for legacy systems, filling in the gaps, and properly documenting developments going forward.  If the IS staff was made up of automatons, this very well may be the case; however, various issues surrounding the problem turn what could be a simple problem into a difficult one.

Issues


The move from legacy systems to modern systems poses a large KM problem for firms in the steel industry that still use legacy systems for a variety of reasons.  For one thing, programmers familiar with the legacy systems are retiring in increasing numbers as the Baby Boomer generation enters that stage of life.  (McGee, Sept. 25, 2007)  In addition, new entrants t the labor market are no longer being taught the legacy languages, as education now center on the modern programming languages such as C++ and Java.  The result is that with every passing year, more and more knowledge is removed from the workplace, while the skills for developing replacement knowledge for those systems are deteriorating.  Include the knowledge lost through downsizing, (O’Leary, March 1998), and the problem becomes clear.
To begin to solve the problem, the issues that must be addressed first must be identified.  In order for a firm in the steel industry to implement a useable KM system, the firm must first determine where to begin -  an essential step, to be sure, but one that too often receives little more than a cursory glance.  In all actuality, finding the appropriate starting point involves deciding, depending upon the firm’s circumstances, whether to design a system which will be implemented to capture information moving forward, or to instead attempt to incorporate archived information that may or may no longer be needed, but which would otherwise be lost.  For IT departments within steel industry firms, this decision is made almost by necessity, as the vast majority of work performed currently is on maintaining legacy systems; therefore, it is imperative to capture as much knowledge regarding the initial development and subsequent maintenance of these systems as possible.  Doing so when much of that knowledge has been lost through attrition represents only one of many issues.  

Unfortunately, the ultimate design of the system will require a great deal of internal research and a full understanding of the systems currently in place as well as a grasp of the strategic vision of the future systems.  Otherwise, it would be impossible to design a system capable of managing sufficiently the knowledge required to move from legacy systems to envisioned systems without relying on guesswork and memory or re-creation of such knowledge on demand.  However, in firms whose IT departments are not given input into corporate strategy, this understanding may be particularly limited, especially among the individual “ground-level” employees who will ultimately be responsible for making use of the new system.

Design concerns aside, (that is, assuming that a KM system is designed in such a way that it captures the appropriate knowledge in a usable manner), the issues that qualify this problem as “difficult” are questions not of design or technology – and are therefore not strictly a question of the abilities of the IT department itself.  Instead, the issues that will most likely cause such a project to fail should they not be properly managed reside in the realms of change management, and therefore must be addressed not by particular technologies, but by top-down sponsorship.  Due to the sheer numbers of developers who have and who will touch a given program from its initial development until its retirement, the system must be uniform in implementation throughout the department (at a minimum) – that is, a person from one services team (for instance, payroll) should be able to recognize (and use) the knowledge in the system that is under the direct control of a different team (for instance, benefits).  

For uniformity between teams to be achieved, however, the system must first be adopted uniformly within teams, and as such, by all individuals within a team.  Should this level of adoption not be met – for example, should some individuals make full use of the system while others treat it merely as a nuisance, making use of the system only when specifically reminded to do so (as is sadly often the case even in simple documentation), then a great deal of knowledge will be lost.

[As a sidebar on that note:  at face value, one may say that the above scenario would be an improvement over current situations where no knowledge is appropriately managed.  After all, in the above, at least some knowledge is being captured.  However, it is important to note that it is one issue when a person within the department knows not to count on being able to find documentation of what changes have been made to a program.  The issue takes on an entirely new face when that same person is working in a department where he expects that KM system should hold the entirety of necessary knowledge about a program, when it fact it does not.  Said another way, it is one thing to enter a situation without all the necessary knowledge when the person is aware that he or she does not have full knowledge; it is far worse to enter a situation without full knowledge when the person believes that, in fact, he or she has it.  In the first case, the person is at least prepared to be unprepared.]

The question becomes, then, how to drive team-wide acceptance; that is, how to manage the team in such a way that all individuals will not see the new system (and the resultant change in tasks) as merely a nuisance, but one that is strategically important for the company as a whole as well as for themselves as individuals within the firm.  While various “methods” for driving acceptance have been developed, the fact cannot be ignored that the problem has moved from managing technology to managing people, and has therefore entered the realm of psychology.  As such, there are no easy answers; what may work for one firm, department, team, or even individual may be disastrous for another.  Not only, then, can a department implementing a KM system look to what a different firm did and expect it to work as well (or as poorly, for that matter), but the managers must be prepared to operate at the individual level.  For IT departments relegated to the operational level of firms, such as very often the case in the steel industry, it may very well be the case that the managers who will be responsible for managing the adoption of the new systems may be geniuses in the realm of technology, but have had very little training in “people-skills.”  The question, therefore, remains:  how does an IT department in the steel industry, given the above issues, design and implement a knowledge management system that will be not only useful going forward, but will also actually be used by the people working in the department.

Analysis & Perspective
The design and implementation of a Knowledge Management system designed to create a more functional atmosphere for system development can be broken down into three main functional steps.  First, the system must be designed – that is, decisions must be made as to what knowledge must be captured, and how to g about capturing it so that it is readily useable.  Once the design decisions are made, the system must be built or purchased.  This involves, in essence, determining the software that will be used to run the KM system.  Finally, the system must be implemented.  

Design
The question of designing the KM system must fall largely to the individual department looking to benefit from such a system.  Because any individual department will have unique needs regarding what knowledge to capture based on its own internal culture & architecture, there can be no one-size-fits-all offering.  A determination must be made as to what knowledge is useful for that particular team, likely based largely on where the largest knowledge gaps currently exist.  For example, in one U.S. steel firm, one IS development team struggles with the amount of rework (that is, application development that, once installed, does not meet the specifications) that is done monthly.  Developer opinion regarding the problem revolved around the issue of not having enough time to adequately test the changes.  As a result, changes were tested cursorily, and once the application seemed to work correctly, the changes were installed.  

Further investigation revealed that much of the time devoted to “testing” was not actual testing at all, but determining a proper methodology for how to test a particular program.  Now, with the exception of newly developed applications, all software had undergone testing previously, a fact that revealed a major gap in the knowledge available to developers.  A KM system designed to hold knowledge regarding the reasons behind changes that have been made to this or that program, along with steps that must be taken to adequately test the program, would eliminate the need for developers to spend time designing methods for testing rather that actually testing.  As such, a clear list of steps for testing could be followed, with the only additional testing requirements revolving around the particular change that was made.  
Any individual group looking to design a KM system must go through a similar exercise, whereby a determination is made regarding what knowledge is missing, and what effect that missing knowledge is having on overall performance.  Once those needs are prioritized, a decision regarding which must be pursued first should be reached.  

Finally, with regard to design, for a KM system to be designed effectively, it should be designed to grow.  That is, as time passes, additional types of knowledge should be able to be added.  If the system is scalable by design, then the decisions regarding what knowledge to capture are much easier, as there is much less pressure to “get it right” the first time.  The system instead is designed to evolve, allowing for future KM decisions to be made and integrated into the existing system without requiring a complete rewrite.

Software Determination
The determination of which software to use is, for all intents and purposes, of far less concern than the design and implementation issues.  As KM becomes increasingly in vogue, a wide variety of KM solutions are being introduced, ranging from simple, inexpensive, wiki-based systems to more specialized systems such as Tactics Online, the KM system chosen by Marconi Communications.  (Fickel, Nov. 2001)  
One subset of such software, known as content management systems, has been identified as a strong starting point for centralizing information.  Peter Hagopian (InformationWeek, September 10, 2007) examined a variety of CM systems, mostly wiki-based, that offer ease of use and a degree of security that would be essential for a steel-making firm’s IT department looking to provide a central knowledge repository for its employees.  From open-source solutions such as the fully-featured Drupal and Mambo applications, to the less functional but much less expensive freeware MediaWiki, the availability of software is wide and growing.  So long as the chosen software meets the requirements of the design phase, and offers enough flexibility to be scalable, the final choice of software is much less critical.  

In addition to evaluating particular software solutions, Hagopian also evaluates factors that may make or break a KM/C solution’s implementation.  Though suggestions as to how to decide upon what content to manage, as well as how to drive acceptance among the users, is left to other contributors, Hagopian’s piece does succeed in identifying not only the degree of difficulty involved with successfully designing and implementing a KMS, but also, albeit in a roundabout fashion, shows that acceptance of the system is paramount.

Implementation
By far the most crucial, and unfortunately the most complex, aspect of a successful KMS is the success of the implementation.  A system may be designed perfectly, and the software selected may operate perfectly, but the system will ultimately fail if, in the final reckoning, it goes unused.  Indeed, many IT departments, including those within steel firms that use legacy systems, already have in place much of the underlying functionality required to provide a KMS, but that functionality simply is not used to its full potential.  From in-code commenting to KnowledgeBase entries, from an individual developer’s notes to an official test plan, the amount, quality and content of the knowledge that is captured – or lost – is completely dependent upon the degree to which the individual developers are willing and able to make use of the system that is put in place.  

To effectively drive successful implementation, a number of factors must be evaluated, many of which fall outside the realm of what is typically thought to be the purview of IT.  Indeed, since the issue centers upon achieving buy-in among the employees, technical skills will be of little use.  Instead, a focus on overall managerial skills – soft skills – is essential.  This calls for an understanding, at least to some degree, of other disciplines – psychology and politics, among others – in order to ensure that the entire force of employees will make use of the system.  

In order to effectively drive buy-in, several factors come into play. First and foremost, the KM project must receive sponsorship from the appropriate levels.  For an enterprise-wide system, such sponsorship must come from the highest levels of management, particularly the CEO and CIO.  For departmental-level, or even team-level roll-outs, however, such a high level of sponsorship may not necessarily be appropriate unless that sponsorship is communicated through proper channels such that a given developer on a given team can look to the manager he or she respects most to see that the KM concept is backed by that person.  (Hewlett-Packard, June 1, 2007)
Assuming that the appropriate level of sponsorship is achieved, the project will have a degree of top-down support essential for its overall success.  At this point, the most difficult struggle can occur –ensuring that the system will actually be used once it is rolled out.  Marconi addressed this by tying compensation to use of the system (Fickel, Nov. 2001), driving use through peer pressure, and allowing team-wide use to occur gradually.  While this approach will likely push for rapid adoption of the system, it will not necessarily ensure long-term use once the “newness” factor wears off and the cycle returns to “business-as-usual.”

To drive long-term use, the team must find ways to show that the system is worth using.  Working in tandem with top-down support, then, is the idea of bottom-up acceptance, referring to the degree that the system is thought to be useful, helpful, viable, etc., at the lowest levels (i.e. individual programmers), who may then even go so far as to take ownership of the system, driving any necessary changes up the chains of command to perfect the system.  
Marconi was on the right track by using peer pressure.  More thought must be given to the choice of peers, however, if the full effect is to be achieved.  “good” employees – those that continually do what is requested of them to the letter – to use the system and encourage others to do, a more effective approach may be to work with a different subset of employees.  In most departments, one or more employees will fit the following description:  strong workers, but do not show a high degree of motivation to try something different; influential on departmental morale; not the stereotypical “leaders.”  Having the “good” employees adopt the system is easy; the difficulty is driving acceptance among those that must be convinced that the new system will offer something to them personally.  
Accomplishing this task begins during the design stage.  Employees will need to be approached in order to gain a clear understanding of what knowledge should be captured, and this valuation begins with determining what knowledge is available.  At this point, a clear but common pitfall must be avoided – the conflict between the employee and the department over the ownership of the knowledge that has been created.  Employees, especially those that would fit into the above description, often are reluctant to share to much knowledge with the team as a whole for fear that their own utility will suffer.  (Jarvenpaa & Staples, Summer 2001)  Such employees must be shown how the benefits of such knowledge sharing outweigh the costs for them personally, not only for the team as a whole.  By showing employees that their jobs will be easier if the new system is adopted, the employees themselves may well begin to push for its adoption, influencing other employees to do the same.  Instead of dealing with a new system hat must then be explained, the employees themselves may very well end up eagerly awaiting the arrival of the new system, encouraging a sense of ownership of the new system among themselves.  
By combining the use of compensatory incentives with bottom-up acceptance, the system has a far greater chance of being used by a larger majority of employees.  Those employees who are reluctant to comply, then, will be encouraged to do so through pressure applied on them by the influencers – both the “good” employees and the other subset described above.  As the system begins to provide some of its promised benefits – for example, as employees begin to save time in testing because test plans are readily available and easily comprehended – the system will begin to become integrated into as just another part of the job.  

Recommendations
For IT departments in the steel industry working with legacy systems, the key to addressing the issue is to stop the bleeding.  A team’s approach to KM has to start somewhere, so rather than attempting to recreate knowledge already lost for years past, the team should instead invest time in capturing knowledge moving forward.  Regardless of whether a formal software solution is adopted, a standardized method for ensuring that knowledge is captured should be developed.  This method can be as simple as ensuring that test plans are replicable, and that all information pertaining to a particular program is kept with that program.  For example, instead of organizing files by Work Request# only, they could be arranged such that each program has its own file, which holds detailed records of the work requests and related changes and testing done.  This would capture enough knowledge and hold it in a sufficiently organized fashion to allow quick access to any other developer.  
Regardless of the degree of complexity of the developed system, the key, again, is ensuring use of the system.  As was shown above, tying compensation to use of the system can go a long way to get the ball rolling, so to speak, but the more important aspect is long-term usage.  By approaching the most influential employees – those that can affect the success of changes to job tasks by affecting the team’s morale associated with those changes – and encouraging them to take ownership of the system, the system may well become engrained into the overall job tasks of each employee.  Instead of being just another drain on an employee’s time, it can be seen as a time saver overall.  

Finally, the use of a software solution must be evaluated.  Instead of relying on methods already in place but merely using them differently, a new solution may be needed to obtain the necessary level of flexibility and scalability, particularly as many firms using legacy systems are seeking to make the switch to modern ERP systems.  
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