Electronic Records Management - A Review of the Work of a Decade and a Reflection on Future Directions

INTRODUCTION

The decade of the 1990s will undoubtedly be remembered as a period that witnessed an incredible diffusion of information technology through a massive and unanticipated spread in the use of personal computers and local area networks, the maturing of the Internet, and the development of the World Wide Web and its enabling browser interface software. It was a decade that saw the emergence of networking and the widespread sharing of information, of the transformation from personal to work group computing, and of enterprise architecture and integrated systems. In short, the 1990s was a time when the power of computing and document creation passed out of the hands of traditional centralized providers of data and into the hands of individual workers. 
  Two of the more important consequences of these truly revolutionary changes were the transformation of how businesses functioned and individuals worked and in how institutions and workers communicated.  Among the most prominent changes in these areas were the emergence of less centralized communication patterns, of more horizontal communication outside of the traditional bureaucratic channels, and of collaborative team projects and the concept of “virtual shared work space.”  The resultant transformations in the flow of inter- and intra- organizational information and in workflow and business processes dramatically and irrevocably altered the workplace. 

Significant changes were also occurring in the products of this communication – the business record.  Rapid transformations in the form of the record – the emergence of hypermedia documents, dynamic documents, e-mail – prompted technologists but especially records’ professionals, i.e.,  archivists and records managers, to increasingly ask:  what is this electronic (digital) record?  How is it different from traditional analog forms, such as those preserved on paper, microfilm and on audio and videotapes?  H
ow will we manage and preserve this record?   Eventually, this debate gave rise to broader reflections and a host of questions and issues related to the role of the records management professional.  What do archivists and records managers contribute to society?  What is their relationship to other information management professionals?  Do archivists and records managers possess the knowledge and skills required to manage digital records?  What theories, principles and techniques will continue to guide records' professionals in their work?  
   Before one can address these questions and begin to ascertain why changes in technology have had such an impact on archivists and records managers, we need briefly to review the evolution of automation and recordkeeping.

Brief Review of Computing and Recordkeeping

The early days of computing, from the 1950-1970s, were dominated by small business and massive mainframe computers (used primarily for scientific applications), which managed data inputted from punched cards,  produced massive amounts of paper printouts, and supported an attached network of a few local and remote terminals.  The emphasis was on inputting data found in traditional paper forms and on automating computing intensive business transactions, such as accounting and payroll.   The outputs of these systems were automated versions of traditional paper documents, such as bills, paychecks and orders, or video screen displays often formatted to resemble a familiar document.   Most employees had little or no direct access to the systems or to the data; they were largely dependent on programmers and systems analysts to interpret their data needs.  Requests for data or information in the form of summaries or reports were submitted to the computer center and the results, processed in batches over night or in the course of a week, were returned in the form of paper printouts.   

Similarly, archivists and records managers of this period relied heavily upon conversion of computer data to paper documentation to do their work.  The prevailing recordkeeping methodology of the time was to generate printouts of computer files - the so-called "data dumps" - as a means of appraising the value of the data.  For records with primary value to the institution, it was common practice to print to paper and store the record in established filing systems, and to summarize the data and produce various standard reference reports (the annual budget, the biweekly payroll, etc.  For records with secondary values, either evidential or informational, the general rule was to retain the files on computer tapes in tape libraries and develop descriptive finding aids to facilitate access to the tapes.   Overall, recordkeeping practices in the early decades of automation were not radically different from techniques employed for paper records, and so some degree this was justified.  In a system where the basic strategy was to convert paper forms to an automated environment, where file management systems predominated, and where systems were characterized by functional units creating and managing their own files in isolation from other applications, it was possible to devise a records management strategy based on capturing screen views or forms and converting them to paper documents.  In this environment methodologies designed for the management of papers systems still had relevance. 
   

The 1980s and 1990s witnessed dramatic and frequent changes in technology, featuring most prominently the emergence of the personal computer and of the Internet, and the development of database management systems, client-server architectures, distributed computing and enterprise-wide applications.  All of these developments and more have had the effect of dramatically changing the way data, information and records were created and managed.  Perhaps the most dramatic transformations were in document or record creation and in the resultant changing form of documents. To better understand this issue, let us first review how the most prevalent systems in use by businesses, Transaction Processing Systems (TPS), manage data and records.  

Transaction Processing Systems Employing DBMS Software

The most basic business system and the heart of most organizations is the Transaction Processing System (TPS).   A transaction processing system "is a computerized system that performs and records the daily routine transactions necessary to the conduct of business."  
   The primary goal of these systems is to automate computing intensive business transactions, such as those undertaken in the financial and human resource functional areas.  The emphases is on processing data (sorting, listing, updating, merging), on reducing clerical costs, and on outputting documents required to do business, such as bills, paychecks and orders.  The guiding principles of these systems are to create data that is current, accurate, and consistent.  

To achieve these goals, these systems employ traditional Database Management System (DBMS) or modern Enterprise Resource Planning (ERP) software.   Unlike traditional file management systems, data elements in a database management system (DBMS) are integrated and shared among different tables and databases.   Consequently, one of the primary advantages of DBMS is its ability to limit and control redundant data in multiple systems. Instead of the same data field being repeated in different tables, the information appears just once, often in separate tables or databases, and computer software reconnects the bits of data when needed.   Another advantage of DBMS is that it improves data integrity.  Updates are made only once, and all changes are made for that data element no matter where it appears.  
  For database managers, this is a much more efficient system, which minimizes data redundancy and maximizes data integrity.  

Without question, TPS are very good at supporting current business needs for information, minimizing the amount of data stored in the system, improving overall efficiency of the system, removing obsolete data and providing an organizational resource to current data.  But are they good recordkeeping systems?  The answer, with few exceptions, is a resounding no, because these systems were never designed and structured for the purpose of capturing and maintaining business records.

In a typical transaction processing system, business records are not stored as stable, finite, physical entities.  Rather, these systems create records by combining and reusing data stored in discrete units organized into tables.  Once created, a record of a business process may not, indeed, likely will not be captured as a physical entity.  Not only will the record not be captured at the time of creation, it may be impossible to recreate at some later date.  Databases are dynamic, volatile systems, in a state of continual change. Data updates occur frequently, and with DBMS software managing the system, these revisions are made in every file containing that revised data element.  Moreover, databases typically maintain only the current value for any given data element.  As a result, in a typical transaction processing system, inviolate business records are difficult, if not impossible, to locate and retrieve.

There are a few transaction processing systems, however, where the objective is to create and maintain records of business processes.   Prominent examples include systems maintaining general financial ledgers and those that manage academic records and transcripts.  In systems managing financial ledgers, data documenting actual business events, such as updating the ledger as a result of a transaction, is captured and maintained as an inviolate record stored as a row of data in a sequential table.  These inviolate records represent a cumulative and historical account fixed in time of specified business events.  As such, they meet in many respects the definition of a record as articulated by archivists.  However, even these systems fail to meet all the requirements of a recordkeeping system.   They often do not capture and retain all the metadata necessary to create complete, authentic and reliable records.  In addition, these systems often summarize business processes, resulting in a set of records that do not contain sufficient detail to document all relevant business events.   

To summarize, automated systems do only what they are designed to do, and for most transaction processing systems, recordkeeping is not the primary objective.  Consequently, TPS fail to meet most of the basic requirements of a recordkeeping system.  
  While TPS do routinely bring together data from various sources to form a logical view of a record at the time of making a decision, they typically do not physically create and preserve a record of that transaction.  
   Even systems that do capture and store business records often summarize business processes, and consequently do not document all pertinent business events.  Typically, transaction processing systems do not capture and retain complete documentation about business events, particularly as it relates to the context of creation.   TPS typically retain only current data, and consequently do a poor job of tracking the history of changes to data values.  Finally, because data about a business transaction is typically stored in separate tables or databases, key content data or critical metadata about a business transaction can become disconnected over time, or may be preserved or discarded according to different timetables. 

For archivists and records managers this new architecture presented many new and difficult challenges for capturing, accessing and describing records.  With the emergence of database views and dynamic and virtual documents, the differences in the way paper and electronic records were created and managed were accentuated and could no longer be ignored.  The widespread use of personal computers had an equally destabilizing effect on the management of records. By creating a less structured, less centralized environment for record creation and use, in which records were frequently not integrated into the normal business processes, PC’s made the capture and management of the work products much more difficult.  Eventually, archivists came to recognize that they were dealing with systems that would support the transactions of a functional area, but would not routinely and systematically capture and maintain the records or evidence of those business transactions.  With this recognition came the realization that archival and records management principles and practices needed to be reviewed and perhaps revised. 
  

The emergence of this new generation of technology prompted the archival profession to reexamine some its most basic archival theories and concepts, such as provenance, original order, the nature of a record and the life cycle concept.  It also resulted in a spirited debate about whether traditional methodologies and procedures developed for paper records would be effective in the world of electronic records, and about what changes in traditional concepts and practices might need to be made.  In short, throughout the 1990s, archivists have been asking themselves the question, what are the principles and criteria that will guide the development of international, national, and organizational strategies, policies, and standards for the long-term preservation of authentic and reliable electronic records?

As might be expected, responses to this question have differed widely.  Some archivists have argued that traditional archival concepts and methods do not easily lend themselves to the world of electronic records, and that archival theories and concepts require a new theoretical basis and justification if they are to remain valid.  These archivists suggest that a "new archival paradigm” is required. 
  Other archivists have argued that traditional concepts and methods still have great value in managing electronic records, and that traditional archival concepts "continue to have resonance and, in fact, provide a powerful and internally consistent methodology for preserving the integrity of electronic records." 

Objectives of Article

As yet no one overall strategy or methodology for electronic records management has emerged, largely because few of these concepts or ideas have been properly implemented and tested. At this point, however, one can safely assert that there is overall agreement among archivists on the major issues or problems.  The issues or questions most frequently articulated in the archival literature include:

1) What is a record in an automated environment?  

2) How will archivists identify and appraise records?

3) What documentation must be present to create a reliable and authentic record?

4) What is a recordkeeping system in an automated environment?  How will the system manage these records?

5) How will archivists and records managers preserve inviolate electronic records for long as necessary?  How do we keep records alive in an automated environment?

6) How will access and physical custody of electronic records be managed?

7) What is the overall role of the archivist/records manager in the information system development process and in the overall information technology environment?  

For the remainder of this article, these issues will be reviewed with the goals being to:  1) define and describe the nature of the problem or challenge; 2) identify how various archivists have sought to address the issue; and 3) identify commonalties among the theories or strategies, and articulate where a consensus on how to solve the problem may be emerging.   

Please be advised that the goals of this paper are to examine the broad issues and to provide a type of roadmap to prominent management strategies for electronic records, particularly for archivists who are just beginning this journey.  In the process, however, recognize that often complex arguments are somewhat simplified and reduced, but hopefully not distorted or taken out of context.  For those readers who seek to construct a fuller, more textured picture of the issues or strategies under review, numerous footnotes containing notes and citations are provided.

Finally, it must be acknowledged at the start that the definitions of problems and issues and the articulation of potential solutions expressed in this article reflect the debate and discussion emanating from the archival community and literature.  This essay does not necessarily reflect the content of the debate presently occurring in the literature and at the conferences of records managers or technologists.  The author does not pretend to speak for all professionals who manage digital objects.  This article focuses on definitions of the problems and descriptions of solutions as articulated primarily by the archival communities in North America, Europe and Australia.  

WHAT IS A RECORD?

Why do we need to ask this question?  After all the profession has been comfortable with the definition of the record for many decades.  As some archivists might say, I know a record when I see it.  Well, in fact, seeing or viewing the record is part of the problem, and it is why some archivists are suggesting the profession needs a more precise definition of a record.  

As discussed earlier, the creation and retention of complete and inviolate records documenting business events are not the primary objectives of most transaction processing systems.  In an environment where records often exist as logical and not physical entities, and where data documenting a business event is incomplete, volatile, and reflects primarily current or near-current data values, archivists are attempting to construct a conceptual model of a record that includes enough detail to permit one to describe and identify a record even though it cannot be viewed or accurately and completely represented as a physical object.  The ultimate objective is to define a record with enough precision to inform systems designers when records are created and what kind of data needs to be captured.  In addition, archivists recognize that they need to differentiate the concept of a record from the numerous, other forms of documentation, and to distinguish the mission of the archivist/records manager from that of other information and data professionals.  Archivists increasingly are aware that they must be able to articulate to administrators, information technologists and other potential partners how records differ from other digital objects, and why it is important to capture and manage records. 
Definition of a Record

So, what are records? How are records different from other types of recorded documentation, such as data, information, documents and knowledge?  

Organizations collect, create, and use a wide variety of recorded documentation.  There is data or the “raw facts about the organization and its business transactions.” 
 There is information, defined as "data that has been refined and organized by processing and purposeful intelligence."
  There are documents or "a grouping of formatted information objects that can be accessed and used by a person."  
  More recently there is knowledge, which is defined as something more than information because it includes the expertise, logic and reasoning developed by accomplished experts in a specific field to solve problems and make decisions. 

Archivists argue that a record is a specific and unique type of information quite different in its creation and purpose than any of these other types of recorded documentation.  Archivists have identified two distinguishing characteristics of records.  First of all, records reflect business processes or individual activities; a record is not just a collection of data, but is the consequence or product of an event.  Of course, this is not new concept; older definitions identify records with a process or an activity.  What is new is the emphasis on defining more precisely and conceptually when the record is created by the business event or personal activity.  The other part of the definition of a record stresses that records provide evidence of these transactions or activities.  In other words, recorded documentation cannot qualify as a record unless certain evidence about the content and structure of the document and the context of its creation are present and available.  Now again, this is not exactly a new concept.  However, these newer definitions provide much more detail than ever before on the type and exact nature of this evidence.   This topic will be explored in more detail in the section on metadata. 

Within the profession, there is a growing consensus around the definition of a record as:  Recorded information in any form created or received and maintained by an organization, person or system in the transaction of business or the conduct of affairs and kept in a widely accessible form as evidence of such activity.  
  This definition, however, must be recognized as only the starting point for a complete and useful definition.  To be meaningful, it must be accompanied by a detailed set of definitions that identify when a record is created and what type of evidence is required to create reliable and authentic records.  
  In addition, archivists are recognizing that this definition needs to articulate the cultural, historical and heritage dimensions of archives.  The dialogue on this issue is often presently framed in terms of describing “archives as evidence” and “archives as memory.” 
 
HOW WILL ARCHIVISTS IDENTIFY AND APPRAISE RECORDS?

If physically reviewing records or browsing automated systems is not a realistic strategy, how will archivists identify and appraise a record?   Most archivists working with electronic records would respond by asserting that the answer is derived from the definition of the record and involves tracing the record back to the process that created it.  This again is not a new revelation.  Archivists have been writing about this concept for well over a decade, most notably in the context of an appraisal theory and methodology based on functions and activities. 
  

As any archivist knows, traditional appraisal theory in North America focuses on finding value in records, these values commonly expressed as primary and secondary, with secondary values being divided into evidential and informational values.  This methodology, most closely identified with the writings of Theodore Schellenberg, placed special emphasis on the archivist’s responsibility for appraising records to identify secondary, research values, as his definition of archives makes clear:  “Those records of any public or private institution which are adjudged worthy of permanent preservation for reference and secondary purposes.”  
  For many archivists, the search for research value remains at the heart of the appraisal process.  Increasingly, however, critics of this appraisal methodology have argued that by defining appraisal primarily in terms of secondary research value based largely on content analysis, the Schellenberg model does not provide a proper answer for why we appraise records.  Critics of Schellenberg have put forward four arguments to support this judgment.  In the first place, they argue that predicting or anticipating research needs or trends is not a  realistic goal, and at best will mean the archivist will remain “nothing more than a weathervane moving by the changing winds of historiography.”  
  Secondly, critics assert that content-oriented appraisal cannot give a true or, even, representative image of society.  
   Thirdly, archivists who support Hilary Jenkinson’s theory on the nature of archives assert that selection by content to support research is in direct conflict with basic archival theory and the very nature of archives.  
  Finally, critics of traditional appraisal methodology assert that in the modern world of high volume documentation and of electronic records that exist as logical and not physical entities, archivists can no longer hope to focus on the record and appraisal by content.  

So, what have archivists offered in its place?  Although specific appraisal theories and methodologies abound, almost all major commentators agree that a principal objective or aim of archival appraisal must be the preservation of evidence 
 documenting the functions, processes, activities, and transactions 
  undertaken and completed by the institution or individual.  In the words of two prominent commentators on appraisal:  “Archivists are Servants of Evidence,” 
  and “Evidence is an aim…of archival appraisal.”  
  And where is this evidence to be found?   Most archivists writing on this topic, particularly as it relates to the appraisal of electronic records, have advocated a functional appraisal model.  Proponents of functional appraisal assert that in the search for evidence and value, the most accurate and complete documentation will be provided by examining the function, activity, and transaction that generated the record, rather the record itself.   In short, supporters of functional appraisal argue that the context and not the content of the record must be the starting point in the search for evidence and hence value. 
  

Business Process Modeling

Clearly, a theoretical basis for identifying records based on function is in place.  What has been slow to develop is a methodology for actually undertaking and completing a functional analysis of business processes or personal activities.  However, there have been some interesting and promising beginnings. Most promising are the arguments that suggest that a source of information on how to gain this knowledge of processes and activities can be found in the writings of the discipline known as systems analysis.   Systems analysis has been defined as “the study of the problems and needs of a business to determine how the business systems and information technology can best solve the problem and accomplish improvements for the business.  The products of this activity may be improved business processes, improved information systems, or new or improved computer applications.”  
   Clearly emphasized in this definition is a focus on understanding and analyzing business processes as a means to improving the system, whether that system is defined as the business system or the information system.  Without question, archivists and systems analysts have something in common; both regard an understanding of business requirements as critical to the design of systems.  

The recognition that archivists and systems analysts share a common concern in the identification of business requirements has led some archivists to emulate the methodology and techniques analysts employ in modeling system processes.  What they have discovered is that the methodology and techniques analysts employ in reviewing system processes provide useful tools in the quest to identify records.  One such methodology is a popular and widely practiced technique known as “modern structured analysis.”  
   This form of analysis has been defined as “a process-centered technique that is used to model business requirements for a system.  The models are structured pictures that illustrate the processes, inputs, outputs, and files required to respond to business events.” 
  The products of this analysis, business process models, depict the business functions and transactions and the inputs and outputs required to respond to business events.  Business process models can further be broken down into business function decomposition diagrams, business events diagrams, and business process data flow models.   The value of business models for archivists is that they can depict precisely when, where and how record creation occurs.  They provide the archivist a conceptual model based on depiction of real-life activities of the context for creation, and consequently provide the information needed to precisely describe and define for system designers what pieces of data need to be captured as evidence of the business transaction.

It is not illogical or too much of a jump to arrive at an overall strategy that views conceptual model building as a methodology that will allow archivists to deal with many or most of the issues the profession faces in attempting managing records in automated environments.  For example, some archivists are suggesting that rather than physically reviewing records and systems to conduct basic activities such as appraisal and description, archivists should be creating and employing conceptual models designed to analyze and document record systems.  Thus appraisal of records could be still be undertaken by employing traditional appraisal values, but the analysis would be based on conceptual models of the processes and records rather than on a physical review of data content.  Evidential values could be derived from business process and metadata models, and informational values from reviewing data and metadata models.  In documenting records, some archivists are suggesting that a complete, authentic and reliable record could be captured not by physically reviewing the record but by analyzing metadata and data models and comparing the results to an established set of metadata recordkeeping requirements.  

WHAT DOCUMENTATION MUST BE PRESENT TO CREATE A RELIABLE AND AUTHENTIC RECORD? 

As indicated earlier, the concept of evidence is a very critical element within the definition of a record.  Without sufficient documentation describing the content of the record and the context of its creation, the record loses it value as evidence and in some cases ceases to be a record at all.  Now again, the need for supporting documentation is not a new requirement created by electronic records.  The emergence of electronic records, however, has created some new problems and challenges for archivists attempting to preserve evidence.

Challenges and Issues

The primary challenge is associated with the basic but extremely important recognition that unlike paper documents, electronic records are logically constructed and often “virtual” entities.  Consequently, electronic documents cannot be viewed in the same way as paper records, where so much of the content, context and structural metadata is embedded in or is part of the record.  In automated systems, the vital metadata, if it exists at all, may or may not be physically associated with the content data.  Vital links between metadata and the record content data may exist only in computer software programs.  In some cases, the metadata may actually not be a part of the automated system at all, but may exist only as a paper document totally disassociated with the records it is describing.    

Archivists also discovered that system metadata as typically defined by systems designers and technologists is often not as complete as necessary to describe a record.  Transaction logs maintained in typical TPS do contain some critical data on updates and revisions, but on the whole, archivists generally agree that these logs do not provide sufficient evidence.  Of particular concern is the relative lack of metadata related to the context of creation and use - metadata that addresses the questions of why the record was created, who were the users of the record, and who had custody of the record.  The availability of this contextual metadata, archivists argue, could make the difference between a useful and a useless record, particularly when viewed over longer periods of time.  Another deficiency from a recordkeeping perspective of typical system metadata is the absence of some critical documentation on the structure of the record.  Of particular importance is structural metadata describing how to open and read a record as it was originally created and viewed.  
   Taken as a whole, the absence of critical metadata has meant, as one archivist has noted, that "most collections of electronic data, electronic documents, or information are not records because they cannot qualify as evidence."  

The recognition that critical documentation may never have been created or may not be available with the content of the record has caused archivists to begin rethinking strategies for documenting records.  Specifically, three strategies have been prominently featured. 

Identification of Recordkeeping Metadata

The challenge receiving the most attention from archivists is the determination of which types of metadata are needed to meet requirements for recordkeeping.  Archivists quickly recognized that before they could properly describe and identify records (comprising content data and the evidence or metadata documenting context, content, and structure), they needed first to precisely define what types or categories of metadata must be captured.

The first research project designed to identify key recordkeeping metadata was the electronic records project undertaken in the period from 1993-1996 at the University of Pittsburgh with funding by the National Historical Publications and Records Commission.  The primary objective of the Pittsburgh project was to develop a statement of requirements for ensuring the preservation of evidence in recordkeeping.  One of the products of this project was a set of metadata specifications "designed to satisfy the functional requirements for evidence," and to "guarantee that the data object will be usable over time, be accessible by its creator, and have properties required to be fully trustworthy as evidence and for purposes of executing business."  Pitt project personnel identified sixty-seven metadata items organized into six categories or layers.  

Since the emergence of the Pittsburgh metadata specifications, several other institutions or projects have put forward their own set of recordkeeping metadata.  Among the most prominent are those proposed by the National Archives of Australia and Canada, the State Archives of Victoria (Australia) and New South Wales, the United States Department of Defense, the University of British Columbia School of Library and Information Science, the Indiana University Archives, and most recently by personnel associated with the SPIRT Project and the InterPARES Project.  
  Most of these lists of recordkeeping metadata differ noticeably in the way they are organized, in the amount of description they provide on the specifications, and, most importantly, in the specific items they list as essential or mandatory.   At present, there is no real consensus on a core set of metadata specifications or a set of minimum metatdata standards; as yet, there is nothing for recordkeeping that resembles or has been accepted in the way that say the Dublin Core Metadata 
  has been embraced by the library community.    

One can discern, however, some growing consensus among archivists about certain key issues relating to metadata.  For example, there is general agreement among archivists that records require their own unique, particular kind of metadata that goes beyond what is required in the Dublin Core standard.  More specifically, archivists stress that records require more metadata documenting the context of creation if they are to be understood and interpreted, particularly over long periods of time.  There is also agreement about the basic categories of metadata that systems should capture and retain.  For example, most record metadata lists include various pieces of documentation describing the context of creation.  This contextual  metadata typically includes information on the agents involved in creating, receiving, and transmitting the record; the date of receipt; and the relationship of the record to the specific business processes and to related records.  There is also general agreement that the metadata model include some documentation on terms and conditions for access and use, and that the system document use history.  Most lists of metadata specifications also include data on the disposition of the record, such disposal authorization and date, and a disposal action history.  Predictably, most lists also include metadata describing the record content, such as information on title of the record, date of creation, and subject.  Finally, the majority of record metadata lists include information on the structure of the record, most notably documentation on how the record is encoded, how the record can be rendered, and how the content of the record is structured.   In short, most metadata specifications include documentation in varying degrees of detail on the content and structure of the record and the context of its creation.

Timing of Archival Input

A second issue relating to the documentation of electronic records involves the determination of when, at what point, archivists should become actively involved in the process.  Many archivists have come to the conclusion that the profession must be more proactive and be involved at the systems design stage.  Proponents of this position argue that documentation of business processes cannot be postponed until the point when records become inactive; to be effective, description must take place over the life of the record.  Only in this way, it is argued, can archivists hope to document business transactions throughout their life cycle.  Advocates of this position warn that if procedures for early identification and maintenance are not established, records, and particularly electronic records, may never survive or even be created.  

Other archivists, however, have warned that by introducing metadata requirements designed to satisfy the needs of future users, archivists compromise the impartiality of the records.  And if “the impartiality of the metadata is compromised, their value as evidence will be compromised, which means, ultimately, that the underlying objective of metadata strategies-the preservation of evidence-will be defeated.” 
  In short, advocates of this position argue that, “archival participation in the design and maintenance of metadata systems must be driven by the need to preserve them as archival documents, that is, as evidence of actions and transactions, not as descriptive tools.” 
   Still, this must be regarded as the minority position at this point.  Most archivists involved in studying this problem have agreed that early intervention, preferably at the systems design stage, is the only viable documentation strategy.

Value of Traditional Finding Aids

Finally, archivists are debating whether traditional methods for describing archival records (descriptive inventories, guides, and other finding aids created after the records are transferred to the archives) are adequate and useful tools for documenting electronic records.   Critics of traditional strategies for describing electronic records identify three major reasons for adopting other methods. In the first place, critics claim that traditional descriptive methodologies that depend upon physically reviewing records, files and series to identify content and context are not viable in the world of electronic records.  In addition, they argue that traditional prose narratives and descriptions of data structures cannot possibly describe the multitude of record linkages or reflect the relationships between and among transactions in automated systems.  To properly describe these complex record systems, they recommend that much more dynamic and interactive documentation strategies be employed.  Finally, proponents of this position of change argue that a viable system of documenting business processes already exists in the form of record system metadata.  Systems designers and programmers routinely generate documentation on the content and structure of the systems and programs they create.  Why not, it is suggested, make this metadata/metatag system the basis for describing electronic records?  Why not consider a shift from creating descriptive information to capturing, managing, and adding value to system metadata?  

Naturally, not all archivists agree with the strategy described above.  Their arguments focus on the themes of the authenticating role and the unique and vital contributions of traditional archival description.  For example, Luciana Duranti argues that the “verification of the authenticity of electronic records over the long term will have to rely on one thing and one thing only:  their archival description.”  
  Traditional arrangement and description verify authenticity, according to Duranti, by preserving the network of administrative and documentary relationships.  “Administrative relationships are revealed and preserved through the writing of the administrative history of the archival fonds and its parts, including the preservation and custodial history.  Documentary relationships are revealed and preserved through the identification of the levels of arrangement of the fonds and their representation in structured descriptions.” 
 Another argument put forward in defense of traditional archival description is that it performs a vital function that system metadata cannot.  Advocates of this position argue that because the scope and context of system metadata is “comparatively narrow, metadata circumscribe and atomize these various contexts.  Archival description, on the other hand, enlarges and integrates them.  In so doing it reveals continuities and discontinuities in the matrix of function, structure, and record-keeping over time.” 

WHAT IS A RECORDKEEEPING SYSTEM?

Traditional records management methodology focuses on managing and controlling records, usually as part of a record series.  Newer, revised definitions of the objectives of records management, however, focus on evaluating the processes creating records and the systems for managing them.  For example, one prominent definition identifies the goals of records management as the identification and capture of records generated in the context of business processes, and the creation of systems that manage and preserve these records. 
   In essence, the new definition is concerned less with managing records and is more focused on defining and assisting in the management of recordkeeping systems. 
Identification of Recordkeeping Requirements

What is a recordkeeping system, and how is it different from other types of systems, such as transaction processing, information management, and document management systems?   In this context, the term “system” is used in its broadest sense to depict the organizational mission, business processes, policies, procedures, practices, and human and automated mechanisms to bring about desired ends, which in this case is trustworthy recordkeeping. 
  To address these questions, archivists have designated the identification of a set of requirements for a recordkeeping systems as one of the profession's critical, initial tasks.  The University of Pittsburgh School of Information Science conducted the first systematic research on this topic.  The Pitt project established a set of functional requirements for recordkeeping that addressed three levels of requirements: the organizational level, the recordkeeping system level, and the record level.  Within these levels, they established five categories – Conscientious Organization, Accountable Recordkeeping System, Captured Records, Maintained Records and Useable Records – and within these categories twenty requirements, which they claimed “are identified in law, regulation, and best practices throughout society as the fundamental properties" of evidential records. 
 Since the creation of the Pittsburgh document, numerous other projects have produced lists of requirements for recordkeeping systems.  Among the most prominent requirements are those created by the United States Department of Defense; the National Archives of Australia and Canada; the State Archives of Victoria (Australia), New York, Delaware, and Kansas; and at the University of British Columbia and Indiana University. 
  

As with the creation of metadata specifications, the various lists of recordkeeping requirements differ, in some cases significantly.  There is general agreement and a growing consensus, however, on several critical points.  For example, the majority of archivists agree that "not all information systems are recordkeeping systems, " and that "recordkeeping systems are a special kind of information system" (in this instance, “system” is used at the software application level). 
  Most of the lists of recordkeeping requirements also agree on the basic types or categories of functionality a recordkeeping system must possess.  These typically include requirements that the system be compliant by meeting legal and administrative requirements, national and international standards, and best practices for recordkeeping.  Many lists of recordkeeping requirements also specify that the system be accountable and reliable.  Specific requirements included in this category are that system policies and procedures be well documented, that system hardware and software be regularly tested to ensure that consistent and accurate business records are created, and that system audit trails be maintained for all business processes.  All lists of requirements specify that the system capture all business records and all essential metadata related to that business process.  Similarly, all lists of recordkeeping system requirements mandate that the system maintain and manage the business record.  Typical requirements in this category include the specification that the system maintain inviolate records protected from accidental or intentional deletion or alteration; that the system ensure that all components of a record, including relevant metadata, notes, attachments, etc., can be accessed, displayed and managed as a unit or complete record of a business process; and that the system include an authorized disposition plan that is implemented as needed.  Finally, all sets of requirements specify that the recordkeeping system ensure the future usability of the business records.  As part of this requirement, systems must be capable of recreating the content of records and any relevant metadata within a new system without loss of any vital information.

Relationship of Recordkeeping to Other Types of Systems

How will these recordkeeping systems function in relation to other data and information systems, like TPS, DBMS and Management Information Systems (MIS)?  In other words, will recordkeeping functionality be built into the active transactions processing system, or will records be managed in a completely separate system or environment, or might there be a combination of these two approaches?  At present there is no consensus on this issue, largely because there have been no significant tests of the costs and effectiveness of building recordkeeping systems in a variety of automated environments.  Conceptually, some archivists argue that it may likely be easier to manage records in their own separate environment, much in the same way that Management Information Systems manage information and decision support data.  To populate decision support systems and data warehouses, data is extracted from the TPS and moved to a separate automated system, which is typically managed by a separate staff operating with its own set of policies and procedures.   Some archivists argue that this same strategy could be applied to create recordkeeping systems.  As records are created in the TPS, they would be captured and moved to a separate but linked environment managed according to its own set of requirements by a staff of records managers.  The proponents of the view consider it extremely important that records are maintained by an independent organization with no special interests in the records and by a staff trained in archives and records management. 
   

In the final estimation, however, the strategy employed for building recordkeeping functionality may well be determined largely on the basis of the nature and requirements of the specific system environment under review.  As one colleague stated to this author: “in less structured environments, such as those where e-mail and electronic documents are exchanged without the benefit of defined work flow or structured work processes, the need for a separate, well defined recordkeeping environment may be essential to the capture and preservation of records.  In other systems defined by structured business processes, however, the design parameters might be such that recordkeeping could be incorporated inside the overall design of the existing system.”  
  In other words, every environment is different and will demand different approaches.  Consequently the “one-size fits all” strategy for designing recordkeeping systems will likely not be effective.

PRESERVATION OF RECORDS

What is the best strategy for preserving digital objects over time?

This has proven to be a very difficult question to answer.  To date, archivists, librarians and technologists have identified the challenges, but have been far less successful creating viable strategies for solving or addressing the issues.

Definitions and Issues

Professionals working on long-term preservation of digital objects have generally agreed on a definition of the overall goal of digital preservation as the ability to ensure readability and intelligibility in order to facilitate data exchange over time.  In this context, readability is defined as digital objects or composite objects that can be processed on a computer system or device other than the one that initially created them or on which they are currently stored.  Intelligibility can defined as the requirement that the digital information be comprehensible to a human being. 

Archivists intent on preserving records have stressed that any strategy must also preserve the authenticity and integrity of records, which translates into requirements for preserving formal document structure (structural characteristics) and descriptive metadata.  Consequently, as Charles Dollar has written, archival preservation demands that records be more than readable and intelligible; records preserved for the future use must also be identifiable, encapsulated, retrievable, reconstructable, understandable and authentic. 

Professionals working on preservation generally also agree on the problems or challenges.  They are typically described under three categories:  hardware obsolescence, software dependence, and storage medium deterioration.  While all three are eventually lethal to the long-term survival of digital objects, most experts agree that it is software dependence or "the fact that digital documents are in general dependent on application software to make them accessible and meaningful" that presents the greatest challenge.  

Moving from the identification of goals and issues to the formulation of specific strategies to address these challenges, there is far less uniformity of opinion.  Over the last two decades, quite a number of credible and not so credible strategies for the long-term preservation of digital documentation have been proposed.  The digital preservation strategies most prominently discussed in the literature include creating computer museums, copying to paper or microfilm, converting to standard formats or into software independent modes, the "emulation" strategy, and the conversion or migration of records.  Let us now look at these strategies in more detail.  

Computer Museums

One preservation strategy recommends that society create museums of obsolescent hardware and software, as a means of maintaining continuing access to digital materials.  On the whole, most experts have dismissed this strategy as unrealistic and too expensive.  One critic of this strategy, Jeff Rothenberg, observes that this strategy ignores the fact that data will have to be transferred to new media that did not exist when the document's original computer was current.  "The museum approach would therefore require building unique new device interfaces between every new medium and obsolete computer."  
   Another critic observes, “the likelihood of keeping any piece of machinery running for many decades is simply not very high, since replacement parts, chips, and software could not be easily reproduced. A computer system is far more complex than a steam locomotive or shuttle loom.”  
   Finally, critics have observed that this strategy is not compatible with the widely held notion that data and information in legacy systems should be easily accessible over time and integrated with current information and technology architectures. 

COPYING TO PAPER OR MICROFILM

Another preservation strategy endorsed and practiced by some is to create a paper or microfilm copy of the digital object.  Paper and microfilm are more chemically stable than digital media, and no special hardware or software is required to retrieve information from them.   Most archivists, however, view this strategy as a short-term fix with only limited applications.  Archivists and technologists argue that copying to paper might be a solution when the information exists in a "software independent" format such ASCII or as flat files with simple, uniform structures.  It is not a viable strategy, they argue, for preserving complex data objects in complex systems.  Jeff Rothenberg expresses the opinion of many when he writes: "Printing any but the simplest, traditional documents results in the loss of their unique functionality (such dynamic interaction, nonlinearity, and integration), and printing any document makes it no longer truly machine readable, which in turn destroys it core digital attributes (perfect copying, access, distribution, and so forth).  Beyond this loss of functionality, printing digital documents

sacrifices their original form, which may be of unique historical, contextual or evidential interest."  

CONVERTING TO STANDARD FORMATS OR INTO SOFTWARE INDEPENDENT MODES

Proponents of employing current technical standards to preserve digital objects argue that converting these objects to current standard forms, and migrating to new standards if necessary, is the surest way to ensure that the document survives.  The strategy is based on the assumption that "standards initiatives that address business needs for the secure and reliable exchange of digital information among the current generation of systems will impose standardization and normalization of data that ultimately will facilitate migrations to new generations of technology." 
  At present the preferred formats for textual records are Standard Generalized Markup Language (SGML), Extensible Markup Language (XML) or Rich Text Format

Perhaps the most promising digital preservation project employing a standards approach is the San Diego Supercomputer Center (SDSC) Project.  SDSC personnel define the challenge of preserving digital objects as "the ability to discover, access, and display digital objects that are stored within an archives, while the technology used to manage the archives evolves.”  The goal “is to store the digital objects comprising the collection and the collection context in an archive a single time.” 
  To achieve this, the SDSC solution or strategy creates infrastructure independent representations of digital objects in XML and develops migration strategies for upgrading any infrastructure component of the system.  

Like all preservation strategies, converting to standard formats has it detractors.  The most common criticism of standard format as a long-term solution is their relatively short life span.  David Bearman expresses this sentiment when he writes, “no computer technical standards have yet shown any likelihood of lasting forever -- indeed most have become completely obsolete within a couple of software generations.”  
   As for migrating to new standards, Jeff Rothenberg claims this is “analogous to translating Homer into modern English by way of every intervening language that has existed during the past 2,500 years. The fact that scholars do not do this (but instead find the earliest original they can, which they then translate directly into the current vernacular) is indicative of the fact that something is always lost in translation. Rarely is it possible to recover the original by retranslating the translated version back into the original language.” 
   Finally, like most other preservation strategies, conversion to standard formats presents certain risks in regard to maintaining the authenticity of the record.  
  In sum, critics of converting digital objects to standard forms and migrating to new standards if necessary would agree with Jeff Rothenberg’s judgment that this “may be a useful interim approach while a true long-term solution is being developed.” 

The strategy of transferring records to software independent formats, such “plain” ASCII text or for hierarchical and relational database records, a flat table structure, has the advantage of moving records out of a software dependent mode, thus ensuring the accessibility of the records for longer periods of time.  Most archivists agree, however, that in many cases this advantage is achieved at a great cost, i.e., in the loss of instructions or code used in representing or formatting the record.   As a result, “the authenticity of the electronic records as ‘imitative copies’ that replicate the structure, content, and context of the original records could no longer supported.”  
   In other words, the evidence required to understand and interpret a record may no longer be present.  

Emulation 

Jeff Rothenberg advocates another digital preservation strategy, which he calls "emulation."  Rothenberg argues that other proposed solutions “are short-sighted, labor-intensive, and ultimately incapable of preserving digital documents in their original forms. 
  The only reliable way to recreate a digital object's original functionality, he argues, is "to run the original software under emulation on future computers.  This is the only reliable way to recreate a digital document's original functionality, look and feel."  
 According to Rothenberg, implementation of the emulation approach involves  "1) developing generalizable techniques for specifying emulators that will run on unknown future computers and that capture all of those attributes required to recreate the behavior of current and future digital documents; 2) developing techniques for saving - in human readable form - the metadata needed to find, access and recreate digital documents, so that emulation techniques can be used for preservation; 3) developing techniques for encapsulating documents, their attendant metadata, software, and emulator specifications in ways that ensure their cohesion and prevent their corruption."  

Some archivists, such as David Bearman, argue forcefully that emulation is an impractical and ineffective strategy for preserving records.   Most critically, Bearman argues, it is a fundamentally flawed process from a recordkeeping perspective, because the strategy is "trying to preserve the wrong thing by preserving information systems functionality rather than records.  As a consequence, the emulation solution would not preserve electronic records as evidence.” 
  Of all preservation strategies presently under review, emulation is the most untested and experimental.  
 Because of the need to create emulators and to encapsulate a great deal of data, emulation is also potentially the most expensive preservation strategy.

Migration/Conversion 

There is no question that one of the most popular preservation strategies at present is the set of activities described in the process known as migration.  Despite its popularity, however, the definition of migration is still very much debated and unsettled.  A popular definition provided by the Task Force on Archiving Digital Information describes migration as "the periodic transfer of digital materials from one hardware/software configuration to another, or from one generation of computer technology to a subsequent generation.  The purpose of migration is to preserve the integrity of digital objects and to retain the ability for clients to retrieve, display, and otherwise use them in the face of constantly changing technology."  
  Proponents of this definition emphasize that unlike the older strategy know as "refreshing" or the process of copying digital information onto new media, migration addresses both the obsolescence of the storage media and of the hardware/software controlling and managing the digital documents.  As such migration is a boarder and richer concept than refreshing.

Other archivists and technologists, most notably Charles Dollar, find this definition of migration too broad and inclusive, and propose a set of definitions that clearly distinguish routine conversion of records from more complex migration strategies.  Dollar and Gregory Hunter define conversion “as the automatic transfer of authentic electronic records from one application environment to a new application environment with little or no loss in structure and no loss of content or context even though the underlying bit stream is altered.”  
   A typical example of converting electronic records is moving them from one software environment or application to another, such as converting a file from WordPerfect to Microsoft Word.  Dollar “limits the migration of electronic records to narrow circumstances in which neither backward compatibility nor export/import gateways exist between the legacy system that contains the records and the new application system.”  
   In Dollar’s view, the primary difference between migration and other digital preservation strategies is “that migration involves proprietary legacy systems that lack export software functionality and the only way now known to migrate the records along with essential software functionality to an open system is to write special purpose code or programs.” 
  Consistent with this definition, Dollar views migration as the most complex and costly of the digital preservation strategies.  

Because it is a complex preservation strategy, migration presents serious challenges to the records’ professionals attempting to preserve authentic records.  Of particular note, are the potential loss of structure and functionality resulting in the inability to faithfully represent, use and interpret the record. 
  Because of these issues, opponents of migration, like Jeff  Rothenberg, argue that "migration is essentially an approach based on wishful thinking."  He argues that experience with migrating digital documents has clearly demonstrated the process to be "labor-intensive, time-consuming, expensive, error-prone and fraught with the danger of losing or corrupting information." 
  

At this point in time, however, Rothenberg and other critics of migration remain in the minority.  The most prevalent view is that migration is a legitimate digital preservation strategy, and, along with converting to standard formats, offers the best hope for the future.  Yet, even the most vociferous advocates of migration recognize that much additional research involving a variety of different types of systems and digital objects is needed to test the technical feasibility, establish best practices and identify costs.  To date there simply has not been enough research to accurately "predict when migration will be necessary, how much reformatting will be needed, and how much migration will cost."  
  At this point in time, it is still fair to state that migration as a strategy for maintaining access to complex digital objects over time remains largely experimental and untested.   

CUSTODY

Where are electronic records to be physically housed, and who will service them?  In response to these questions, archivists have put forward two possible strategies:  1) Centralized Archival Custody Approach - "Archives as a Place"; and 2) Non-Custody, "Post Custody”, or “Distributed Custody” Approach.

Centralized Custody Approach

Supporters of the centralized custody model argue that the authenticity over time of inactive records can be ensured only when their custody is entrusted to professional archivists.  In the words of one advocate:  “The life cycle of the managerial activity directed to the preservation of the integrity of electronic records may be divided into two phases: one aimed at the control of the creation of reliable records and to the maintenance of authentic active and semi-active records, and the other aimed at the preservation of authentic inactive records.”  
  The position of the proponents of this argument can be characterized as a centralized archival custody approach, or “Archives as a Place,” where there must exist an  “archival threshold” or “space beyond which no alteration or permutation is possible, and where every written act can be treated as evidence and memory.” 
  More specifically, proponents of this position identify five reasons inactive records should be transferred to an archival repository and not left in the custody of the record creators.

1) 
Mission - Competencies:  It is not part of the mission of the creating agency, nor does its staff possess the necessary skills to safeguard the authenticity of non-current, archival records.

2) 
Ability to Monitor Compliance:  There are not enough trained archivists available to monitor or audit records in a distributed custody environment.

3) 
Cost to Monitor Compliance:  Costs to manage records in a distributed environment are as yet unknown and untested, but it may likely be more costly to monitor recordkeeping practices than to assume custody of the records.

4) 
Changes in Work Environment:  Changes in staffing and in departmental priorities can place records left with creating offices at great risk.

5) 
Vested Interests:  Inactive records must be taken from those who have a vested interest in either corrupting or in neglecting the records. 
  

For all these reasons, supporters of the "Archives as Place" argument conclude “that the routine transfer of records to a neutral third party, that is, to a competent archival body…is an essential requirement for ensuring their authenticity over time.” 

Distributed Custody Approach

As opposed to the “Archives as a Place” position, archivists who support a less centralized custody model portray their strategy regarding custody and use as a “Post-Custody” or “Distributed Custody” approach.   In this strategy, the transfer of inactive records to an archives may be delayed or deferred for much longer periods than in the past; in some cases, the records may actually remain indefinitely in the custody of the originating office.  The basic premise supporting this position is that in the electronic environment archival institutions can fulfill their responsibilities without assuming physical custody of the records.  To achieve these goals, however, archivists must develop new methodologies and techniques for managing records in a distributed custody environment.  Proponents of this strategy identify four arguments to support their position of distributed custody and access.

1) 
Costs:   It would be enormously expensive and a massive waste of resources to attempt to duplicate within the archival setting the technological environments already in place within the creating offices.

2) 
Changes in Technology:  Rapid technological change and reluctance of manufacturers to support old hardware make it extremely difficult for a centralized repository to manage an institution’s electronic records.

3) 
Skills Required:  It would be difficult, if not impossible, for an archives staff to learn the skills and provide the expertise needed to access and preserve the wide variety of technologies and formats in use.

4) 
Loss of Records:  Insisting on custody will result in some cases in leaving important records outside the recordkeeping boundary. 

In the words of one advocate of this position, “archivists cannot afford – politically, professionally, economically, or culturally – to acquire records except as a last resort… Indeed, the evidence indicates that acquisition of records and the maintenance of the archives as a repository, gets in the way of achieving archival objectives and that this dysfunction will increase dramatically with the spread of electronic communications.” 

As some archivists have argued, however, the primary issue may not be custody, but rather ensuring that a viable and widely accepted system for managing electronic records is in place.  This means establishing policies and procedures that ensure that no matter where the records are housed they will be managed according to well-established standards.  More specifically, a distributed strategy for custody necessitates the creation of legally binding agreements with offices, of reliable means of auditing records, of an extensive network of training programs, and of other mechanisms designed to ensure that custodians of records understand their responsibilities and are living up to those expectations.  An Australian archivist sums up this position when he writes:  “The real issue is not custody, but the control of records and the archivist’s role in this…What archivists should have been talking to their clients about is not custody, but good recordkeeping practices which make it possible for archivists to exercise the necessary control.” 

OVERALL MODELS FOR MANAGING ELECTRONIC RECORDS

Strategies for managing electronic records have been described and depicted within two basic records management models or theoretical frameworks:  the records life cycle model and the records continuum.   

Life Cycle Model

The life cycle model for managing records, as articulated by Theodore Schellenberg and others, has been the prominent model for North American archivists and records managers since at least the 1960s.  However, the question being asked recently is:  does the model provide a viable strategy for managing electronic records?  Before we examine archivists’ responses to this question, let us briefly review the basic characteristics of the life cycle model.  This model portrays the life of a record as going sequentially through various stages or periods, much like a living organism.  In stage one, the record is created, presumably for a legitimate reason and according to certain standards.  In the second stage, the record goes through an active period when it has maximum primary value and is used or referred to frequently by the creating office and others involved in the decision-making process.  During this time the record is stored on-site in the active or current files of the creating office.  At the end of stage two the record may be reviewed and determined to have no further value, at which point it is destroyed, or the record can enter stage three, where it is relegated to a semi-active status, which means it still has value, but is not needed for day-to-day decision-making.  Because the record need not be consulted regularly, it is often stored in a off-site storage center.  At the end of stage three, another review occurs, at which point a determination is made to destroy or send the record to stage four, which is reserved for inactive records with long-term, indefinite, archival value.  This small percentage of records (normally estimated at approximately five per cent of the total documentation) is sent to an archival repository, where specific activities are undertaken to preserve and describe the records. 

The life cycle model not only describes what will happen to a record, it also defines who will manage the record during each stage.  During the creation and active periods, the record creators have primary responsibility for managing the record, although records managers may well be involved to various degrees.  In the semi-active stage, it is the records manager who takes center stage and assumes major responsibility for managing the records.  Finally, in the inactive stage, the archivist takes the lead in preserving, describing, and providing access to the archival record. 

To summarize, the life cycle model has contributed, particularly in North America, to the creation of a fairly strict demarcation of responsibilities between the archives and records management professions.  Among archivists it has resulted in a tendency to view the life of a record in terms of  pre-archival and archival and active and inactive, and to regard the stage when the archivist intervenes in the cycle as occurring sometime towards the end of the life cycle when the record becomes inactive and archival.

The chief supporters of the life cycle model as it pertains to electronic records have come from the electronic records research project team at the Master of Archival Science Program at the University of British Columbia.   The directors of this project, Luciana Duranti and Heather MacNeil, write that what makes the life cycle model and its division of responsibilities so valuable is that it “ensures the authenticity of inactive records and makes them the impartial sources that society needs.” 
  According to UBC personnel, the intellectual methods required to guarantee the integrity of active records are very much different than those required for inactive records.  Hence, it is argued, there must exist a two-phase life cycle approach to the management of records, the creating body “with primary responsibility for their reliability and authenticity while they are needed for business purposes, and the preserving body with responsibility for their authenticity over the long term.” 

Records Continuum Model

Criticisms of the life cycle model as means of managing records have surfaced at times in the past, but it has been the emergence of electronic records that has initiated a very spirited debate.  This dialogue has resulted in not only a critique of the model but in the definition of an alternate model or framework.  This alternate model has come to be most commonly referred to as the “Records Continuum Model.”  What is this continuum model, why did it emerge, and how does it differ from the life cycle model?   

Discussions of strategies for better integrating the activities of archivists and records managers date back at least several decades. 
  It was not until the 1990s, however, that a more formally constructed model emerged for viewing records management as a continuous process from the moment of creation, in which archivists and records managers are actively involved at all points in the continuum. The primary motivation in formulating and supporting this model was a concern that lacking a strategy for active and early intervention by the archivist in the records management process, electronic records documenting vital transactions may never be created, may never be fully documented, or may never survive. 
  Perhaps the most basic difference between the continuum model and the life cycle approach is that while the life cycle model proposes a strict separation of records management responsibilities, the continuum model is based upon an integration of the responsibilities and accountabilities associated with the management of records.   The new Australian records management standard, which has adopted the continuum model, defines the integrated nature of the record continuum in the following terms:  the record continuum is “the whole extent of a record’s existence.”  It “refers to a consistent and coherent regime of management processes from the time of creation of records (and before creation, in the design of recordkeeping systems) through to the preservation and use of records as archives.”  
  A noted Australian archivist describes the differences between the life cycle and continuum models in the following manner:  “The life cycle relates to records and information…records have a life cycle…The continuum is not about records.  It is about a regime for recordkeeping. The continuum is a model of management that relates to the recordkeeping regime,” which is “continuous, dynamic and ongoing without any distinct breaks or phases.” 
 

A direct result of viewing records management as a continuum is to undercut and destroy the distinction between active and inactive, and archival and non-archival records, and to blur or wipe out the defined set of responsibilities associated with managing records at each stage.   One of the consequences of this viewpoint is to propel archivists and archival functions forward in the records management process.  In other words, according to the continuum model, strategies and methodologies for appraising, describing, and preserving records are implemented early in the records management process, preferably at the design stage, and not at the end of the life cycle. 

CONCLUSION

Reviewing the work of the decade in electronic records management, it is easy to be pessimistic and to overlook the achievements.  Even though the profession is still lacking consensus on a number of issues, there has been some remarkable progress on many fronts.  

In the identification and capture of electronic records, there is widespread recognition that automated environments present new challenges requiring different methodologies and techniques.  In general, archivists working with electronic systems understand that transaction processing systems will not consistently and systematically produce records. To ensure that records are identified and captured, archivists have been promoting the creation of conceptual models, which identify when and where records are generated. What has been slow to develop, however, is a methodology for undertaking and creating these models.  Moreover, for many archivists moving from a methodology for identifying records based on physically reviewing objects to one based largely on analyzing conceptual models of record creation continues to be a very difficult transition.    

Theories on the appraisal of electronic records have clearly tended to focus on functions and business processes as the keys to understanding the context and value of records.  The goal of preserving and making accessible evidence as found in the transactions or activities that generated the record is repeated over and over again in the literature on electronic records.  Functional appraisal, of course, is a not a new concept, but electronic records management has elevated the model to new heights and to a level of popularity previously unknown.  In reaction to this development, some archivists are now claiming that the profession has gone too far in its emphasis on evidence, and that archivists are in danger building an appraisal methodology that fails to properly identify the secondary values of records and particularly informational values.  Certainly, one of the tasks for the next decade will be to create appraisal theories for the modern age of records that satisfy all requirements for record value, and that are capable of helping “society remember its past, its roots, its history, which by definition combines recorded evidence of both the private and the public, the institutional and the personal.”  
 

In the area of documenting records, there is universal agreement that archivists need to define the categories and types of metadata that must be present to preserve a reliable and authentic record.  Consequently, numerous  lists of metadata specifications have been created during the last five years. Increasingly there is a consensus among archivists concerning the basic categories of metadata that systems must capture and retain with record content.  Most of the metadata lists include documentation in varying degrees of detail on the content and structure of the record and the context of its creation.  What has not yet been developed or accepted is a core set or minimum set of metadata standards. 

As to how and when these documentation activities will be undertaken, the prominent, but certainly not the universal view, is that traditional methodologies for documenting records will have to change.  Critics of employing traditional methodologies to describe electronic records argue that methods based on direct observation and review will not work, and that the finding aids produced will not adequately describe these complex systems.  As an alternative strategy they recommend a shift to the management of system metadata, but they caution that this strategy will only work if archivists define and articulate the required metadata elements and are involved near or at the beginning of the design process.  Supporters of traditional descriptive practice for electronic records assert that because of the unique and vital role of archival description in maintaining authenticity and in describing the context of records over time, metadata systems cannot replace traditional archival description.  The answers they claim will be found by following “the dictates of archival science,” and by building strategies “on the foundation of descriptive principles and practices that have already been established.”  An unresolved question is whether there might be a better, more effective approach that would accommodate both views.  

As with metadata, archivists have universally agreed that the profession must develop a precise description of how recordkeeping systems must capture, manage and preserve records.  Again as in the case of metadata, this consensus of opinion has resulted in the creation of numerous lists of recordkeeping requirements.  Among the most encouraging developments in this area is a growing recognition by software vendors and creators of records of the importance of incorporating recordkeeping functionality into systems design.  The growing prominence of recordkeeping is demonstrated by the fact that recordkeeping models at the national government level, most notably those developed by the U.S Department of Defense and by the National Archives of Australia, have emerged as standards for not only government agencies, but also for software vendors. 

The question of how best to ensure the long-term preservation of authentic records remains largely unresolved.  Several viable strategies exist, but each has its own set of risks and liabilities as complete and long-term solutions.  In the last few years, some important research on long-term preservation has been undertaken, in particular the work dealing with conversion to standard formats and migration to new standards being undertaken at the San Diego Supercomputer Center and other institutions.  Meanwhile, of course, institutions are moving ahead to develop preservation strategies and to address current needs as best they can.  This has prompted some experts, like Charles Dollar, to state that “too much attention has been devoted to ensuring access to electronic records fifty or one hundred years from when we have no way of forecasting what kinds of technology will be available then.”  Dollar goes on to say, that a more productive or at least parallel line of research to long-term access, it to “focus on a much shorter time frame, perhaps on the order of ten to twenty years or so, during which time information technologies are likely to be relatively stable.”  
   While research on long-term solutions to the preservation of digital objects will certainly continue, it is likely that for the foreseeable future, most professionals in the field will be working on establishing best practices and guidelines designed to address current and ongoing preservation needs and requirements.

Custody of electronic records has been perhaps the most contentious issue to date.   Proponents of centralized and of distributed custody feel strongly that the archival record will not survive unless their strategies are adopted, and opponents of this position feel just as strongly that records will be destroyed or altered if records remain with the creators.   Archivists who see merit in both these arguments are arguing for adoption or at least the testing of a compromise position, becoming known as the “Semi-Custodial” strategy.  The problem is that there is still not nearly enough evidence to justify adopting any of these positions, and many more field tests and applications will be required to document which of these strategies, alone or in combination, will prove most effective.

Finally, when one looks for an overall framework or model to guide electronic archives management, it clear that most archivists favor a model that advocates a much more active role by archivists in the management process.  Increasingly, archivists are recommending active involvement in all phases of the recordkeeping regime.  However, much research and testing needs to be completed to determine just how this strategy will be implemented and how archivists will interact with other records management partners.

In conclusion, in the last decade archivists have made significant strides in the quest to develop strategies for managing electronic records.  Perhaps the most important advances have been in the areas of identifying issues and developing a variety of theoretical frameworks or models for addressing these challenges.  Most archivists would agree that the profession is going in the right direction.  What they cannot yet predict is precisely where they will end up or exactly how they will get to their destination.  In other words, while the decade has witnessed the creation of many significant and potentially useful management models or strategies, the profession still lacks examples of concrete applications or field tests demonstrating the value of these concepts.  In the words of one prominent archival educator:  “What we lack is an evaluation of the usefulness of these findings from the perspective of organizations that are responsible in some way for preserving and providing access to electronic records.  We need assessments from the administrators of archival and records management programs about the feasibility of putting the proposed policies and models into practice.” 
  In short, archivists will likely characterize the 1990s as a decade that witnessed the emergence of many new and creative theories, concepts, and strategies for managing electronic records.  Hopefully, the first decade of the 21st century will be equally well remembered as a period when archivists tested and evaluated these various theories and began to implement proven and realistic policies, methodologies and techniques for managing electronic records.
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