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Electronic resources are rapidly replacing print resources as the largest consumer of library and information center acquisition budgets. Logically, organizations want to evaluate the usage of electronic resources and incorporate the results into their decision making regarding resource acquisition, licensing and termination (as well as the related allocation of other library resources including staff and physical space). The current process for assessing the usage of electronic resources for a given institution, however, is extremely complicated, time-consuming, and highly unsatisfactory. Factors that contribute to the problem include:

· the diversity of resources and providers and the methods by which resources are provided to institutions and end-users; 
· the diversity of mechanisms used to deliver usage statistics; 
· the diversity of formats and methods of data transfer; 
· the non-standardized, and often inefficient, presentation (structure, style) of usage data, which complicates integration with local data repositories and analysis systems; and,
· the fundamental incomparability of data across different providers and resources, which prevents useful local analysis (by cost centers or other functional groupings).
Attempts are being made by various commercial, nonprofit and independent institutions to design standardization or technological solutions to some of the problems. Articles and books are being written that analyze some of the components. And workshops are being conducted to discuss some of the issues and educate information managers about e-resource usage statistics. But there has not yet been a comprehensive review of all the interconnected components that affect the measurement of e-resource usage. It is anticipated that such a review would generate a thorough definition of the problem set, from which an integrated research and development agenda could be intelligently crafted. The following proposal suggests necessary elements of such a review. 
Due to the complexity of the issues associated with electronic resource usage statistics (technical, conceptual, political and financial), this topic is rarely at the top of anyone’s agenda in spite of its obvious importance to decision making. As such, it is unlikely that this review will ever be conducted as it is proposed here. However, this proposal does provide a useful overview. It may help newcomers to e-resource usage statistics to gain an understanding of the many aspects involved. It should also help them to effectively explain the complexities to others. 
This research proposal was conceived as a result of a series of conversations between Tim Jewell and Adam Chandler of the Electronic Resource Management Initiative (ERMI) and the collaborative team of Caryn Anderson (Simmons College), Andrew Nagy (Villanova University) and Tim McGeary (Lehigh University), who have been working together to develop an open source system for collecting, managing and analyzing e-resource usage data. Anderson, Nagy and McGeary had been working independently
 to develop local decision support systems for their respective academic libraries and then joined forces in the hopes of generating more rapid and effective solutions (Anderson and Nagy partnered in October 2004; McGeary joined in March 2005). They have agreed upon a standard data model for managing some usage data and other decision support components, but they have been consistently frustrated in their attempts to create a comprehensive solution. The following outline is based primarily on the various problem areas they have encountered.
PROPOSAL AT-A-GLANCE
· Literature Review 
· Resources and Providers

· Data Collection

· Data Transfer and Manipulation

· Data Incomparability

· Integration with other Decision Support Measures
· Conclusion and Recommendations 
ASSESSMENT COMPONENTS DETAILS

Literature Review











Issues:  Caryn Anderson produced an Annotated Bibliography and list of Initiatives related to e-resource usage statistics as part of her ERUS project in the summer of 2004 (http://web.simmons.edu/~andersoc/erus/bibliography.html and http://web.simmons.edu/~andersoc/erus/initiatives.html). As there is currently no central repository of knowledge about e-resource usage statistics specifically, it will be important to conduct a thorough effort to update these resources to ensure that the best and current thinking is considered in the review.
Research/Data:  Investigation of both published literature and Web resources related to usage statistics for e-resources is recommended. In addition to updating the bibliography and initiatives list, it would be useful to generate a list of related conferences and workshops to get a full understanding of the issues of concern to practitioners, researchers and those trying to develop solutions.
Analysis:  For a proper context, it would be useful to summarize the history of usage statistics and identify areas that are receiving varying degrees of attention publicly.   
Resources and Providers 










Issues:  The diversity of types of resources, providers and delivery methods for e-resources complicate attempts to measure usage. Types of resources available through major academic, public and special libraries include scientific journals, bibliographic citation databases (with or without full-text articles), e-books, e-reference, popular media, legal reference, statistics, data sets and others. Highly specialized corporate research libraries and school libraries subscribe to additional types. These resources are primarily provided to information centers by publishers and aggregators through structural, technical and legal/financial methods that are very diverse and complex and thus complicate the accurate determination of usage. 
Structurally, for example, the same conceptual resource can be made available directly from the publisher as a “journal,” through a bibliographic citation database that provides full-text article access, and through another that may only offer a citation and abstract. Resources can also be offered as parts of standard “services” containing multiple resources. Technically, users can access resources directly through a catalog, through a database with a link resolver, through course management software links, through e-mail links, from “on-campus” technology, remotely through “proxy” servers, etc. Contractually, resources can be made available as parts of “bundles” of resources grouped by the provider or as a shared asset of multiple institutions through consortia licensing agreements, and be priced under models of unlimited use, limited duration/access, or on a “per use” basis. All of these conditions present different scenarios for how to obtain usage data, what the data actually measures, and how well the data can be integrated with local information (like costs) to produce useful analyses (like “cost per search”).
Research/Data: In order to understand the scope of volume and diversity, a reasonably thorough catalog of providers and the quantity and types of resources they provide is recommended.
Analysis: Suggested analyses include:
· a taxonomy of resource types

· summary of quantity of resources and providers by resource types

· discussion of representative resources
· discussion of access issues

· discussion of consortia complications

· discussion of pricing models
Data Collection 











Issues:  There are two general methods of collecting data about usage. Data can be gathered by tracking Web-based access locally, or by collecting vendor-provided usage data. There are advantages and disadvantages to both methods. Locally collected statistics, for example, can be customized to produce the exact kind of data desired and in the format preferred. Additionally, sophisticated analysis of specific user groups can be generated by grouping data by IP addresses (computers in the library, computers in the science building, etc.). Conversely, access to e-resources by remote users usually goes through some sort of a proxy server which prevents this kind of user distinction. The ability to make accurate inferences about total use by specific groups is therefore restricted. In addition, locally collected statistics can only track activity up to the point at which the user enters the domain of the resource. They cannot, for example, identify whether full-text articles were retrieved, or what search terms were used, without attempting complex keystroke analysis integrated with extensive knowledge of the search interfaces of each resource. There are other issues as well, but one of the most obvious may be that tracking usage locally requires experienced technology personnel to extract, manipulate, interpret and analyze the data. This is cost-prohibitive for many institutions.

The other alternative is to collect usage data provided by vendors. This approach enables the collection of more specific information on the types of use in each resource, but requires independent access to each of the many vendors providing statistics. Vendors deliver usage data via statistics Web sites or via e-mail reports, and some do not provide statistics at all. Of those that provide statistics via e-mail only, some provide simple text descriptions while others attach XLS or CSV files. Of the dozens of vendors that deliver usage statistics via the Web, each have different URLs with different usernames and passwords, all of which must be managed by institutional personnel. Each site must be accessed separately every time statistics are desired, and the information architecture and design of each site is different, which requires time and mental effort for re-orientation to each vendor’s system. While some vendors allow institutions to set up custom reports to run regularly, there is variation in how those reports are run and delivered. In some cases the user must visit the site to manually initiate a customized report. In other cases, the systems can be set to deliver report results to an e-mail address at periodic intervals. There is also great diversity in the formats in which usage data is provided. This matter is further treated in the section on Data Transfer and Manipulation.
Research/Data:  It would be useful to generate a catalog of the different methods for collecting statistics from each vendor and the formats offered. Additionally, a representative sample of available data presentations would be valuable for illustrating the types of manipulation necessary for each format. It would be useful to produce a representative catalog of the kinds of usage data that can be collected locally, with brief descriptions of the procedures, labor and/or expertise necessary. 
Analysis:  Suggested analyses include:

· taxonomy of data collection methods for vendor-provided statistics

· taxonomy of data collection methods for locally-provided statistics

· discussion comparing and contrasting the collection of locally-collected and vendor-provided statistics, including suggested methods for executing and integrating both methods.

· summary of the distribution of collection methods for vendor-provided data across all vendors (as identified in the Resources and Providers section)

Data Transfer and Manipulation 









Issues:  When collecting data locally, institutions can customize their collection and delivery systems to produce the precise formats and data structure necessary for their needs. This section therefore focuses on vendor-provided statistics only. Of the vendors that do provide usage data, some offer the option to receive/review the data in HTML, TXT, XLS, CSV, or even XML (currently rare). This diversity is not bad in itself. The problem is lodged in the fact that not every vendor provides all of the same options. Some provide data in only one format. 
Once data is retrieved, the next problem concerns the local data repository. Virtually all local repositories must be custom-designed to meet local uses of the data (ranging from simple spreadsheets to complex, custom databases which also include other institutional data like budget information, faculty citation statistics, departmental groups, etc.). There is great difficulty in designing these repositories, however, because of problems related to the necessary manipulation of usage data (addressed below) and fundamental data incomparability (treated in the next section on Data Incomparability). 
In order to deposit all e-resource usage data into a single location (be it a spreadsheet or database), vendor-provided data must be manipulated to varying degrees. Different delivery formats (HTML, CSV, etc.) must be normalized through unique processing protocols for each format. The data must be cleaned to eliminate extraneous presentation elements (like report titles, footnotes or blank lines). The raw data itself may need to be further aggregated, disaggregated, or transposed to normalize content increments that may be inconsistent with those of the repository (e.g. data provided in daily or weekly increments may need to be aggregated to monthly totals prior to deposit). In many cases the raw data is not sufficiently meaningful and local categories must be assigned to columns/groups of data to ensure that the data gets into the right place in the repository. It is clear that some sort of XML-based data transfer protocol standard would facilitate faster and more meaningful data transfer and integration, which would in turn enable easier local repository design. There is currently no such standard, although NISO
, ERMI, COUNTER
 and commercial vendors have begun trials to develop and test such a protocol (SUSHI – Standardized Usage Statistics Harvesting Initiative)
. The COUNTER standard incorporates some delivery standards, but these standards are not entirely sufficient. In addition, the percentage of vendors that can be considered substantially COUNTER-compliant (i.e. compliant with all 5 report types) is still relatively low. This is partly due to compliance timelines (statistics calculation methods must be re-tooled by varying degrees), partly due to a lack of intention by some vendors, and partly due to the fact that journals and bibliographic citation databases, currently the only resource types addressed by the COUNTER Code of Practice, represent only two of a much larger stable of e-resources (e.g. e-books, e-reference, legal, statistics, etc.).
Research/Data:  It would be useful to generate a reasonably thorough catalog of the diversity of delivery format options available from different vendors. A representative catalog of presentation (style and structure) issues would also be important. Data from the SUSHI project would be particularly useful.
Analysis: Suggested analyses include:

· taxonomy of delivery formats and presentation issues

· discussion of data manipulation issues, both diversity of data presentation and types of manipulation necessary depending on presentation and repository system

· discussion of SUSHI data transfer protocol

Data Incomparability 










Issues: Problems with data collection processes and data transfer are substantial, but they can be described as problems of labor (time and expertise). If you had enough people to do the work, you could collect all the data that was available. A much more fundamental problem with vendor collected e-resource usage statistics is the fact that they do not measure the same things, in the same ways, in the same increments. As a result, it is not possible to get a comprehensive view of usage of an institution’s entire electronic resources collection because the data are not comparable. This incomparability problem is a product of two main issues: diversity of resources, and lack of standards in measurement. In order to be able to aggregate and/or compare usage of different resources, at the very least there must be agreement on:
· definitions of elements and measures (e.g. what is a “resource,” a “session,” a “item,” etc.)

· scope of coverage (e.g. full-text article retrieval as a single number versus separate numbers for full-text HTML views, full-text PDF views; or article retrievals viewed vs. printed vs. e-mailed, etc.)

· temporal increments of measures (e.g. hourly, daily, weekly, monthly, quarterly)

· types of measures (i.e. [how] do/can you compare/measure accesses to citations/abstracts, datasets, books, book chapters, book pages, etc.)
There are additional issues related to the reliability of measurements that concern many vendors and institutions. Examples include the double-counting of access when a user views an article and then decides to send it to themselves and/or colleagues. Should this “retrieval” be counted once or “n” times?  Technical issues also complicate matters. If a user selects a PDF to view and is impatient with the speed of the download they may click again. This may count as another access in some systems. In order to facilitate better access for all users, some systems are designed to reallocate “sessions” based on activity. As such, some users are timed out of their session if they have not recently interacted with a page (e.g. they are just reading), in order to provide access to another user. When the first user returns to activity by clicking on their page, their session is reinitiated seamlessly, but this affects “sessions” counts.

Electronic journals, bibliographic citation databases and, very recently (March 2006), books and reference works have benefited greatly from the establishment of the COUNTER code of practice. Vendors who are certified as COUNTER-compliant, provide usage data according to agreed definitions, scope and temporal increments for certain types of measures. As such, an institution can aggregate and compare statistics across vendors and resources for all COUNTER-compliant data. Unfortunately, however, there are significant limitations:
· Non compliance  

· Some vendors are simply not compliant yet, but some vendors have no intention of becoming COUNTER-compliant. While these vendors may provide usage data that is labeled as a “session” or “item,” there is no guarantee that the data calculated under that definition is the same as those for COUNTER-compliant vendors and therefore they cannot be aggregated or compared. 

· Low compliance  
· Only a comparatively few vendors are COUNTER-compliant. The number is growing but is still small when the full scope of resources and providers is considered.

· Selective compliance  
· Vendors can be selectively COUNTER-compliant. There are five types of COUNTER reports for electronic journals and databases, and a code of practice for books and reference works was released in March 2006. Vendors need not be compliant in all of them. This may require double work in data collection and institutions must be careful not to mix data from the same vendor.
· Data transfer and manipulation  
· The COUNTER standards are primarily focused on definitions, calculation protocols and guidelines for reporting content. In recent years they have developed an XML DTD, but providing COUNTER reports via XML is not required for a vendor to be certified as COUNTER-compliant.

· Ineligible resources  
· There remain some resources that are not covered by the COUNTER standard. These resources cannot be thoroughly integrated into any comprehensive evaluation process. 
Research/Data:  It will be useful to create a reasonably thorough catalog of the types of measures provided by different vendors. It will also be useful to identify vendors that are currently COUNTER-compliant, and the degree of their compliance (number of reports). It will be useful to conduct interviews with key COUNTER personnel to be able to describe the current state of COUNTER and future plans.
Analysis:  Suggested analyses include:
· summary of types of measures by types of resources and providers

· discussion of desired institutional analysis (cost per search, subject/department usage, etc.) and the obstacles to such analysis due to incomparability of data

· discussion of COUNTER Code of Practice and future plans

· discussion of value of standardization, possible timeline for application to various resource types, and challenges to adoption

Integration with other Decision Support Measures 






Issues:  Electronic resource usage statistics are just one part of a more comprehensive evaluation and decision support system for most institutions. While it is obvious that there is still much to be accomplished in developing solutions to the most basic of problems outlined in the sections above, it is important to recognize that usage data will ultimately be part of larger systems. 
If e-resource usage statistics can be integrated with faculty citation information, inter-library loan activities, budget information, and incident tracking (technical or administrative problems with resources), then library/information center and institutional level personnel will be able to make educated decisions about subscription acquisition, upgrade, licensing, and termination, as well as needs for bibliographic instruction, and, in some cases, budget allocation. If e-resource usage statistics can be integrated with physical library/information center attendance data, reference activity data, print collection circulation statistics, and archives statistics, then library/information center and institutional level personnel will be able to produce more effective analyses about the total library/information center impact which may affect issues like redistribution of physical resources and staffing. 

Solutions are being developed for handling data collection, data transfer and data incomparability by commercial, nonprofit and independent institutions alike. If they do not keep these larger, integrated analysis activities in mind, however, the solutions may not be practical solutions at all. 
Research:  It would be useful, to identify examples of integrated, decision support systems working well in existing libraries or information centers.
Analysis:  Suggested analyses include:
· discussion of models of integrated systems

· discussion of two primary analysis areas (acquisition and instruction issues, total library operations issues)

Conclusion and Recommendations 







Issues:  It is important to be able to synthesize the issues above in such a way as to suggest direction, but it will be equally important to identify peripheral issues not addressed so far that may have impact, including discussion of emerging technologies that may further impede or support progress in this area, and the view of some individuals that evaluating usage statistics may never be sufficiently standardized, conceptually or technologically, to generate a reasonable cost/benefit ratio. In this case, other options for evaluating electronic resources should be suggested.
Research/Data:  Due to the complexity of the issues involved, and the data considered, it is anticipated that information visualization techniques (summary tables, flow charts, etc.) will be essential for communicating the relationships between the components and illustrating the complexity.
Analysis:  All of the above issues are interrelated and affect each other in complex ways. After full treatment of the issues, it is anticipated that at least a prioritization of problem-solving can be suggested. It will also be important to recapitulate the Literature Review and the contributions of previous and ongoing initiatives, like the ARL E-Metric program, as well as to highlight the value of future standardization and advocacy work by ERMI, COUNTER, and SUSHI.
� This document is made available under a Creative Commons Attribution – Non-Commercial – Share Alike license. Please contact Caryn Anderson for further information (� HYPERLINK "mailto:caryn.anderson@simmons.edu" ��caryn.anderson@simmons.edu�). Special thanks to Andrew Nagy (Villanova) and Tim McGeary (Lehigh).


� Anderson’s project, ERUS, is described here: � HYPERLINK "http://web.simmons.edu/~andersoc/erus/" ��http://web.simmons.edu/~andersoc/erus/�; Nagy’s project, LibSGR, is described here: � HYPERLINK "http://liboffice.villanova.edu/libsgr/" ��http://liboffice.villanova.edu/libsgr/�. 


� National Information Standards Organization


� Project COUNTER (Counting Online Usage of Networked Electronic Resources) “has been developed to provide a single, international, extendible Code of Practice that allows the usage of online information products and services to be measured in a credible, consistent and compatible way using vendor-generated data.” See: � HYPERLINK "http://www.projectcounter.org/index.html" ��http://www.projectcounter.org/index.html�


� The SUSHI project 
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