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Numerous publications have addressed the topic of efficiency in cataloging (e.g. Mastraccio 2004; Fischer, Lugg and Boese 2004). Such publications recommend the use of workflow analysis techniques, as well as optimal use of technology, to increase the number of items cataloged without sacrificing important components of record quality. Often, these publications take a broad view, describing the reorganization of an entire cataloging or technical services department to increase efficiency. 
This paper is intended to demonstrate the application of efficiency-increasing techniques on a much smaller scale: a specific cataloging project performed by a single cataloger within a cataloging department that was not, at the time, engaged in a systematic process of overall transformation. The techniques utilized in cataloging National Bureau of Economic Research online working papers at Alden Library may hopefully be applied by other institutions who wish to refine the cataloging process, either in order to complete specific projects, or to increase overall cataloging efficiency while stopping short of total organizational redesign. Limitations of these techniques and possible future developments will be addressed in the final section of this paper.
Background

The Ohio University Libraries are comprised of Alden Library, the main library of the University’s Athens, Ohio campus; the Music/Dance Library, Southeast Regional Depository, and other smaller establishments located on the Athens Campus; and libraries located on the University’s five regional campuses (Ohio University Libraries 2005). As of this writing, the Libraries hold over 2 million volumes. The Ohio University Libraries are a member of OhioLINK, a statewide consortium of academic libraries which provides access to a vast number of electronic journals, electronic books, and other online resources (OhioLINK 2006). The Ohio University Libraries also acquire and provide access to a wide variety of online resources above and beyond those provided by the consortium.
As of this writing, Alden’s Technical Services Department includes two cataloging-focused sub-departments,  Monograph Cataloging and Serials & Non-Print Cataloging, as well as sub-departments devoted to library acquisitions and physical processing of materials. The two cataloging sub-departments together employ four professional catalogers and five paraprofessionals who perform at least some cataloging work (in addition to other duties). These staff members catalog materials in all formats acquired by Alden Library, including online formats. At the time when the project described in this paper was initiated, only one professional cataloger (myself) and no paraprofessionals were engaged in the cataloging of online resources on any significant scale. Alden Library catalogs materials in Marc format, utilizing OCLC cataloging software and contributing bibliographic records to OCLC’s WorldCat database, and applying Library of Congress classification and subject headings. 
The Problem
Since 1992, Alden Library had received print copies of working papers published by the National Bureau of Economic Research (NBER) in Cambridge, Massachusetts. However, Alden had ceased to receive print copies of working papers issued after February 2001. Thereafter, the library had access to the new working papers via the NBER web site (National Bureau of Economic Research 2006),  but papers published after February 2001 were not represented in the library catalog. Public service staff were concerned that patrons be able to find and utilize these publications, which tend to provide quick dissemination of research relevant to a wide variety of academic subjects. In autumn 2004, a reference librarian approached me with the request that an individual catalog record be created for each of the online working papers. 
The task appeared quite daunting on initial examination. Since Alden Library had ceased to receive print copies, NBER had posted over 2,000 additional working papers to its web site. Some had been cataloged as electronic reproductions by other OCLC member libraries, and therefore had bibliographic records available in OCLC’s database for immediate download, but many of the most recent papers had not yet been so treated. Furthermore, NBER continued to add working papers on a weekly basis, averaging 22 new papers per week in 2005. When the request to catalog the NBER working papers was made, I was responsible for the vast majority of electronic resources cataloging at Ohio University Libraries, as well as being primarily responsible for the cataloging of print serials and periodicals, audiovisual materials, and microforms. Clearly, if I was going to catalog each new NBER working paper shortly after its date of issue and still fulfill my other job duties, I was going to have to maximize the efficiency with which I performed the task.
Ultimately, my approach to the problem involved three major components:

1. The use of technology, principally OCLC’s Connexion Client cataloging software and OCLC Macro Language programming,

2. Strategic streamlining of the Marc record, and

3. Workflow analysis and (self)-management practices that increased efficiency, while allowing me to focus on the most intellectually challenging, value-adding aspects of the cataloging process.
Building the Streamlined Marc Record

OCLC’s Connexion cataloging software can be programmed using a sophisticated macro language, allowing the software to perform such tasks as creating a new Marc record and adding various fields to it without the intervention of the human cataloger (OCLC 2003). Using OhioLINK’s standards for cataloging electronic resources (OhioLINK 2004) as a starting point, I examined the various components of the Marc record for an NBER working paper. I found that these components could be divided into three categories:

1. Those that the software can provide without human intervention. These include any component of the description which is identical for all NBER working papers. For example, all NBER working papers are PDF documents requiring the use of Adobe Acrobat Reader; the software can be instructed to automatically endow each Marc record with a note field containing this information.
2. Those that require human input, but not on a particularly high intellectual level. For example, it takes relatively little skill to determine the sequence of Roman and Arabic numerals used to number the pages of each working paper, but the cataloging software available to me could not determine this pagination information on its own.

3. Those that require human input on a high intellectual level, such as the application of authority-controlled subject headings and name entries.

Category 1 and 2 components make poor use of professional catalogers’ education and experience, and therefore of their time and effort. Computers can handle many of these components as well as, if not better than, catalogers (a computer is guaranteed to type simple descriptive fields in the same manner every time, with no chance of typographical errors and no need for proofreading). However, the computer programs available to the average cataloger today are not able to perform the complex intellectual tasks of category 3. Therefore, my goal was to spend as large a percentage of my effort as possible on category 3 components. 

First, I created a macro (programmed script) for the OCLC Connexion Client cataloging software, which automatically created a skeletal Marc record and inserted all category 1 components. Then, category 2 components were carefully evaluated, their usefulness weighed against the amount of cataloger time and effort required to include them in the Marc record. 
1. Where possible, category 2 components were simplified in order to shift them to category 1. For example, a physical description statement (Marc field 300) with detailed information about pagination and illustrations was replaced by the simple, universal statement “1 v.” Since all or nearly all NBER working papers seem to have bibliographical references, a note (Marc field 504) stating that such references are present was included in the record, but the page numbers on which the references appear (which require human intervention to determine) were omitted. 
2. In other cases, category 2 components were simply eliminated. For example, coding of the Illustrations fixed field, which is specified as optional in OCLC’s Bibliographic Formats and Standards document (OCLC 2003), was eschewed in order to eliminate the need to visually scan each working paper for illustrations.
Ultimately, the aspects of each working paper requiring human attention were reduced to its issue number, title, authors, and subject matter. The issue number is a component of each paper’s uniform resource locator (Marc field 856), as well of its series title (Marc field 440/490/830). Cataloger effort devoted to the issue number was minimized by having the cataloger enter it into a text box at the beginning of record creation, after which the software automatically inserts it into the relevant Marc fields. This left only the title statement (Marc field 245), authority-controlled author names (Marc field 100/700), and authority-controlled subject headings (Marc field 6xx) to require the cataloger’s personal attention. See Figure 1 for a summary of the Marc fields ultimately included in the bibliographic record for an NBER working paper, and Figure 2 for an example of such a record.
Members of cataloging listservs have recently had lively discussions about the usefulness or necessity of various components of the traditional Marc record, such as the pagination of whole books and of their bibliographies (see, for example, the discussions regarding “Marc simplification” and related topics on the Autocat listserv, Autocat 2006). In eliminating physical description details and similar information from the Marc records for NBER working papers, I am not claiming that this information has no value. Rather, I work under the assumption that, if limits on available cataloger time and effort make it necessary to eliminate something, eliminating descriptive details that are not required for retrieval does the least amount of harm to the smallest number of patrons. This is especially true in the case of online resources, where details like the pagination of the bibliography are literally a click away. 
Focusing Cataloger Effort

The next challenge was to empower the cataloger to perform category 3 tasks in as efficient a manner as possible. Informal “time and motion study” observation of my own and other catalogers’ work revealed much room for improvement in this area. Many catalogers I had worked with had a tendency to take unnecessary actions, such as using the mouse or arrow keys to move the cursor to the “correct” line in the Marc record before typing a new field, even when that field would be automatically put in its place by the cataloging software upon completion of the record. 
These behaviors may have been especially characteristic of Alden Library’s catalogers, who at that time had not yet made systematic efforts to learn about and exploit the advanced features of OCLC’s cataloging software. However, such behaviors may also be characteristic of catalogers in general, who are drawn to the work—and excel at it—due to their highly detail-oriented personalities. Furthermore, catalogers whose careers predate the advent of modern cataloging software may simply be in the habit of performing actions that once required human attention, but can now be automated. The challenge was to harness catalogers’ tendencies in a way that allowed them to concentrate on the tasks most worthy of their skills and talents. Therefore, I sought a way to focus the cataloger’s attention (and keystrokes, mouse movements, etc.) in a way that would maximize efficiency (and presumably minimize carpal tunnel syndrome).
Ultimately, the instructions given to a cataloger first learning to catalog NBER working papers become something along the lines of:

1. Press the keyboard shortcut for the NBER record-building macro.

2. Enter the paper number in the text box, then allow the macro to build the record.

3. Type the title and statement of responsibility in the empty 245 field provided by the macro.

4. Press the enter key and add a 100 field containing the first author’s name. Control the author’s name using F11 [the OCLC keyboard command that searches for a heading in the authority file and allows the cataloger to view the resulting authority records, confirming a match if one is available].
5. If necessary, press enter again and add 700 field(s) containing the second and third author’s names. Control the names using F11.
6. Press enter again, then add 6xx fields containing subject headings, controlling them using F11 or Shift-F11 [a command used to confirm the presence of multiple headings in the authority file at one time].
7. Proofread field 245 only, then update the record [the command that officially adds it to OCLC’s database] and export it into the library’s catalog.
The training includes specific emphasis on performing only the necessary actions. For example, the trainee would be specifically instructed not to move the cursor around in order to insert fields into a specific part of the bibliographic record screen, when the cataloging software was perfectly capable of assuring the correct placement of such fields on its own. 
At first glance these instructions may seem unduly restrictive, treating catalogers like robots forced to perform a set sequence of actions. However, keep in mind that the goal is to allow the cataloger to spend the maximum amount of time and effort on the most intellectually challenging, least robotic aspects of the job: authority work and subject analysis. 
I have had the opportunity to train one other cataloger in this specific procedure for NBER working papers, as well as to train other library staff in similar procedures developed for other cataloging projects. Naturally, catalogers unfamiliar with the use of these sorts of computer programs can be skeptical about their utility, or feel the need to confirm that the computer really did things right each time it builds a record. When training catalogers to follow a procedure of this sort, it is vital to emphasize the goal of minimizing the drudgery in the cataloger’s job while maximizing the interest and satisfaction derived from tasks like subject analysis. In my experience, catalogers who give streamlined cataloging procedures an honest chance soon come to see the value of the approach, especially when it appears as a light at the end of a seemingly hopeless backlog tunnel.
Limitations and Future Directions
In devising my scheme for cataloging the NBER working papers, I worked within various limitations, including the following:
1. My library’s online catalog was designed to handle traditional Marc records, not other types of metadata. Furthermore, my library’s cataloging department had a strong tradition of creating Marc records using OCLC’s cataloging software, rather than using other formats or utilities.
2. I was proficient in cataloging and in the use of OCLC cataloging software, including some simple programming of the latter. However, I was not trained in the sort of computer programming that would allow me to do sophisticated maneuvers in which, for example, data is shared between the cataloging software and other programs.

3. My library’s culture currently emphasizes including as many resources as possible in the library catalog (rather than, for example, creating different databases to store metadata about different types of resources, or depending on outside mechanisms such as web search engines). 

Because of these limitations, I did not really consider trying to “catalog” the working papers in a format other than Marc, or creating a computer program to transform whatever metadata was embedded into the PDF document into Marc. Nor did I attempt to persuade the public service librarian who brought the papers to my attention that the working papers did not need to be included in the library catalog, since patrons could find the working papers by using the search engine on NBER’s web site or a general search engine such as Google. In the terms used by business writers such as Hammer and Champy (2005), I did not “reengineer” the process of providing access to the NBER working papers, but merely increased the efficiency of the existing process without altering its fundamental nature. Though I successfully created a procedure for the quick production of traditional Marc records using familiar cataloging software, thinking outside of these particular boxes might have led to an even more effective solution.
A simple innovation, offering little challenge to traditional notions of cataloging, might be a computer program that reads each working paper’s title and author names from its web page and pastes them into a correctly cased and punctuated 245 field in the Marc record, so that catalogers would be spared yet another less-than-intellectually-challenging aspect of record creation. At the other end of the spectrum might be software that could not only assemble a descriptive record, but supply some form of subject analysis as well (maybe in the form of authority-controlled headings, maybe not). A computer program that can reliably apply Library of Congress Subject Headings without human assistance may be far in the future, but simple metadata harvesting mechanisms are possible now, and it behooves catalogers to learn the technological skills necessary to create and utilize such mechanisms. 
Another type of innovative thinking might question Alden Library’s (and probably many other libraries’) belief that all resources of value should be made discoverable via the library catalog, rather than relying on patron discovery through freely available search engines or other mechanisms. Since some research suggests that college students are more likely to start their information searches with search engines than with the library catalog (e.g. OCLC 2005), a reexamination of Alden Library’s catalog-centric philosophy might lead to the dismissal of the entire idea of cataloging NBER working papers. The time currently devoted to cataloging the NBER working papers might be spent providing access to other materials, such as unique, uncataloged physical materials held by Alden Library which currently cannot be discovered via either the library catalog or Google.
Such fundamental changes in cataloging practice—or, more broadly defined, the process of creating metadata to describe and provide access to information resources—may well take place in the not-too-distant future. However, the many entrenched and interconnecting standards and systems currently utilized by catalogers make such change slow to happen, while many libraries are faced with the need to increase cataloging efficiency immediately. Ultimately, I hope the process described in this paper might serve as an example of how catalogers can improve efficiency within their current systems, while preparing for greater change in the future. 
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Figure 1. Marc fields in the streamlined bibliographic record for National Bureau of Economic Research working papers

	Handled by Cataloger
	Handled by Software
	Eliminated from Record

	· Title and statement of responsibility (Marc field 245)

· Author’s names, authority controlled (100/700)

· Subject headings, authority controlled (6xx)
	· Required fixed fields (008 and 006)

· Basic codes for physical characteristics (007)

· Series call number (090)

· Publication details (260)

· Basic physical description (300: “1 v.”)

· Series title (490/830)

· Basic bibliographical references note (504)

· Electronic reproduction note (533)

· Basic technical notes (538)

· Corporate author (710)

· URL (856)
	· Optional fixed fields (e.g., Cont, Ills)

· Detailed physical description (300)
· Pagination of bibliography (504)

· Detailed technical notes (e.g., file size)


Figure 2. Bibliographic record for a National Bureau of Economic Research working paper published in 2006. Only the italicized portions vary for each bibliographic record.
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