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Background Knowledge
As the steel manufacturing industry continues to age, its information systems departments continue to improve existing systems as well as develop new systems to handle the ever-growing abundance of information that the various companies develop and acquire as they grow.  New issues arise seemingly daily, as increased regulations ranging from trade to environmental, acquisitions and the like continue to emerge at an increasing pace.  To cope with these changes, the speed with which systems, from legacy to bleeding-edge, undergo development has had to increase greatly.  IT departments have grown to house necessary numbers of developers, while the number of developers available who have been trained on legacy systems making use of legacy languages (such as COBOL or Natural) have fallen due to simple attrition – developers with this training are entering retirement, while new developers are no longer trained on these outdated systems.  Indeed, to serve as an example, this author has direct experience with one company, U. S. Steel, in which it is not uncommon for a developer to spend, on average, 18 hours per month simply looking for information relating to testing requirements for programs that were developed decades previously and which recently required minor changes.  The changes themselves may take an hour at most to complete, but the methods for properly testing those changes to ensure that they function as anticipated without causing unforeseen effects can be very difficult to determine, especially when documentation kept is minimal at best and the last developer to work on the program has long since retired.  
For this reason, IT departments in such companies have quickly come to the understanding that the knowledge they have accumulated over the years simply in relation to the methods and requirements for the development of their own systems must be properly managed if it is not to be lost forever, taken by the very developers that created it in the first place when they retire.  Knowledge Management (KM) systems do exist, and have been implemented successfully – although this is not to say that implementation itself cannot pose problems.  Indeed, the development and implementation of a useful KM system is itself a difficult undertaking, involving decision regarding first what is to be considered knowledge, what knowledge is to be captured, how to then capture it, and finally how to ensure that t can be quickly and usefully accessed to prevent the problems it was put in place to fix (see below).  However, the greater difficulties may lie in ensuring that the system, despite its usefulness, does not go unused.  Specifically, even assuming that a department has successfully developed a system for managing its knowledge that, if used correctly, will all but eliminate the loss of knowledge as well as ensuring that said knowledge is readily available and accessible, the department must then design methods for ensuring that the system is readily accepted by the various teams and individual developers who must ultimately make use of the system, both in terms of accessing the knowledge already incorporated into the system as well as in terms of updated the system to incorporate changes or additions that must be made as time progresses.  While often left to the IT staff to handle, the issues that arise from this perspective have less to do with technology and more to do with project management and, more specifically, change management
Clearly, many issues must be taken into account to answer the question of how to successfully develop and implement a useful KM system in IT departments in the steel industry.  That question itself, however, can be examined from various points of view, from vendor analyses to academic research, to gain clearer insights into the extent of pitfalls that may arise.  The beginning of such an analysis requires, then, an examination of KM from the standpoint of the trade press.
According to Marianne Kolbasuk McGee in InformationWeek (2007), nearly one third of companies expect 20% or more of their workforce to be eligible to retire.  However, instead of being focused on the strategies to preserve the knowledge held by that portion of the workforce (only 20% have formal strategies), most are focused only on short-term issues such as employee turnover.  McGee goes on to explain that Km is typically left to consultants, with suggestions most often taking the form of mentoring programs and other such techniques for transferring knowledge from one employee to another when a person is nearing retirement.  Unfortunately, such strategies do not address the larger issues.  Instead of making knowledge more widely available, such strategies merely treat it as a single person’s domain, passing it down as one would a family heirloom.  These techniques are largely used to satisfy employees’ reluctance to demonstrate too much what knowledge they possess, likely thinking that if that knowledge is made available to others, then they themselves will become expendable.  A risk, to be sure, and one better managed through strategies of change management, but one that also prevents the body of knowledge from growing to any great extent.  
Regarding strategies for developing a useful KMS, Peter Hagopian (InformationWeek, September 10, 2007) identifies content management systems as a strong starting point for centralizing information.  Hagopian goes on to examine a variety of CM systems, mostly wiki-base, 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 or its employees.  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 more roundabout fashion, shows that acceptance of the system is paramount.
One firm in particular was identified in the trade press as having successfully implemented a KM system.  According to a November, 2001 article by Louise Fickel, Marconi Communications had undergone a series of acquisitions, buying 10 telecommunications companies over a period of only 3 years.  As a result, the company required a successful KM system to ensure that its agents had a full and proper understanding of the range of products they now offered.  Once Marconi had implemented Tactics Online as their KM system, they were able to also successfully drive use of the system by tying a portion of the compensation to the entries made to the system.  Dave Breit, director of R&D at Warrendale, PA, stated that the goal as to “avoid hoarding knowledge and share it instead.”  Additionally, jobs were reworked so that agents could enter information “raw,” allowing upper-tier KM staff to filter it into the proper categorizations such that the KM system did not become merely a conglomeration of poorly-organized data.  Instead, the system became a cohesive, useful part of the overall IT infrastructure.  Fickel also reports that Marconi successfully tackled the changes required to implement the KM system.  Through incentives and peer pressure, agents were encouraged to make use of the system.  As time progressed, the agents did so, allowing the system to become successful.
In addition to the trade press, various vendors and consultants have written white papers regarding various aspects of knowledge management.  HP, for instance, issued a white paper in June, 2007, regarding Knowledge Centered Support as a methodology for KM best used by organizations offering service or support, such as IT departments in steel manufacturing firms do.  In essence, any KM system based on Knowledge Centered Support should do the following.  First, it should capture new knowledge in the words of the customer at the point it is discovered and used.  It should provide a flexible and adaptable quality assurance process.  It should support an adaptive environment, ensuring that the most appropriate knowledge is used to solve a particular issue.  It should support the full knowledge life cycle, and use a full service search engine.  Finally, as with any technology initiative, HP states that it is vital to gain upper level support or the system to aid in implementation and buy-in throughout the department.  Once again, it becomes clear that the biggest factors that make or break a KM project are not necessarily tied to the technology itself.
By contrast, Objectivity, in a May 2007 white paper, touts its own object-oriented database management system as a means by which small business and large manufacturing firms can not only surmount the obstacles presented by traditional relational database management systems, but also tie together the ever-increasing amounts of data into cohesive structures that address the complexity of today’s enterprise information environments.  While useful, Objectivity’s analysis of the situation pays little mind to inherent difficulties involved in implementing such a state of the art solution, particularly when the very architecture it s built upon represents a drastic change to the way in which manufacturing firms have historically kept data.  Furthermore, Objectivity appears to bank on the fact that manufacturing firms are using relational databases.  This, however, is an unsafe assumption, as many firms, U. S. Steel included, often even older models – flat files that do not necessarily relate directly to any other files.  In such situations, a jump to a completely different database model as a means of warehousing the knowledge developed in a particular department is not only infeasible, but would likely cause major issues throughout the organization.  Criticisms aside, however, Objectivity’s analysis does shed light on one important aspect of the overall issue – there is not widespread agreement on the best methods for developing or of integrating a KM system.  
For a focus on the aspects of integration that must be examined, the bodies of knowledge offered by particular disciplines should be evaluated.  First and foremost, as the development and implementation of a KM system would in itself be a project, Project Management would have much to say regarding how to proceed – specifically, what pitfalls may be encountered should a firm decide to develop such a system.  For example, concepts such as scope creep apply quite clearly when determining what knowledge is to be captured.  It is quite conceivable that a decision could be made to only capture newly developed knowledge, but that the designers of the system, when speaking with individual developers, are told that there must be ways to catalog knowledge developed for such-and-such a project complete previously, as it led to the development of new methods.  In addition, concepts such as project funding and project sponsorship, as well as issues such as oversight and governance, are addressed by Project Management.  These issues would relate not only to the development of the project, but also the implementation and ongoing commitment to use the resulting system.

In addition to PM, concepts from Organizational Behavior and HR would apply to the change management aspects of implementing a KM system.  Concepts involving compensation for changes in job tasks, driving acceptance by getting buy-in from key individuals (both management and peer) and strategies for handling the conflicts that will undoubtedly arise as the project takes shape will be key if any degree of success, defined as widespread use of the system once implemented, is to be expected.  As identified above, compensation is one means of assisting in getting buy-in from individual employees.  Additionally, targeting the employees with the most pull among their peers may lead to me success overall.  Finally concepts regarding the dissemination of information, specifically, how to go about announcing the project and the reasons thereof, are crucial – for example, information regarding the project should not be distributed merely b email announcing a managerial decree.  Instead, some forum in which employees can voice their concerns and have questions answered as to the reasons for the change may assist in achieving not only buy-in, but also support and excitement for the project from the bottom up, as employees begin to understand the benefits they will derive themselves from the new system.

Lastly, academic research into a variety of topics can shed light into how to approach a variety of topics related to the implementation of a KM system in IT departments in steel producing firms.  Primarily, the academic research (as shown in Alavi & Leidner’s March 2001 article) has defined knowledge in terms of its place in the hierarchical relationship between it, information, and data.  Specifically, information is a combination of related facts (data) such that they describe something.  Knowledge, then is the combination of information into a rational way of looking at something, often answering the question How?  
Moving beyond the academic definitions of knowledge, then, Michael Earl, in a 2001 article in the Journal of Management Information Systems, described a taxonomy of strategies for knowledge management.  By categorizing firms based upon the emphasis they would have in, say, the focus of the KM system, the overall aims of the system, the unit(s) engaged in using the system, and so forth, Earl claims that a specific strategy can be laid out.  Based upon his framework, an IT department operating in the steel industry would fit most easily into one of the technocratic categories he lays out.  As such, the fundamental idea is the codification of knowledge, moving it from something a single person possesses to something that the group as a whole can access and use.  This, clearly, is the aim of such IT departments.
Overall, a variety of points of view will be useful in assessing the suggestions and pitfalls inherent in the decision to pursue a knowledge management system.  The final assessment, however, must also take into account the particular issues faced by specific departments as to the degree to which the pursuit of such a system is feasible, regardless of if it is deemed necessary.
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