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       The current situation for academic libraries is approaching a critical juncture.   Funding is growing scarcer, at a time when we need to support the current library services as well as develop new methods of reaching our clientele (Lewis, 2007).  

 Academic libraries have long been stewards of information; however, their reach has only extended to assisting users in selection of materials, dissemination of published materials, and preservation.  By expanding the traditional librarian role to embrace more fully the possibilities inherent in the information lifecycle, we also more fully embrace our role as stewards of information.  The effort of undertaking the additional aspect of creation assistance provides the opportunity to become critically important to success in the arena of new scholarship.  By so doing, we return the library to its role as the “heart of the university”, which may be necessary to ensure sufficient continued funding (Lynch et al. 2007).
                                       The Information Life Cycle

       Hernon examined a variety of life cycle models from different fields, and assessed the differences in the ones currently in use in government agencies (Hernon 1994).  An analysis of the differing terms and coverage indicate a variation often specific to the type of material and the management operation (see Appendix 1).  The timing and application of life cycle stages may differ for the types of material and their audience.  Scientific and technical information which is considered classic and continually referenced in the present despite its creation in the early 1900’s may still be in the distribution phase many years after information which was intended for local and current use.  The author regroups the basic steps into:
1) Information Creation and Gathering

2) Production, Processing and Publication

3) Transmittal (Access, Dissemination, and Distribution)

4) Retrieval and Use

5) Retention (Storage and Archiving) and Disposition  
                                                       (Hernon 1994, 158-163)
        A simpler approach can be taken from a records management viewpoint, where “Capture” is equivalent gathering and creation, “Application” combines the middle three steps involving publication, transmittal and use, and “Decline” covers the retention and disposition (Tallon and Scannell 2007).  Similarly, Borgman divides the cycle into “active”, “semi-active” and “inactive” (see Appendix 2) for digital materials. In his approach, “active” encompasses the creation through indexing; “semi-active” covers retrieval and distributed network storage; and retention or disposal are considered the “inactive” phase (Borgman 1996). 
       From a digital archiving perspective, the life cycle includes creation, acquisition, cataloging/identification, storage, preservation and access (Hodge 2000).  Note that access is not considered until after the preservation aspect is complete, nor is publication, dissemination, or use part of the equation.  
      Yusof and Chell offer a comprehensive scan of the various life cycles (from three to ten stages) developed for information in the English-speaking world over several years. Because the content of electronic documents may precede electronic formatting and can survive the death of their carriers, the authors argue that the life cycle concept is not applicable to digital content (Yusof and Chell 2000). Traditional preservation has always focused on the preservation of the carrier (paper, for example).  The advent of digital formats has added some measure of confusion.  

       A single intellectual expression may have many carriers (manifestations) before it ceases to exist.   If the content (the expression) can be transferred without loss to an equivalent carrier (the manifestation), then the expression of the work remains intact, and is considered unchanged (München 1998).  However, if the process of reformatting involves modifications that affect the artistic content, the result is a new expression of the work (Yee 2007).

There are competing camps in the preservation field, on whether it is better to maintain the original format (manifestation or carrier) of an object and emulate the software and hardware over time, or whether it is best to migrate the content (expression) to newer formats (Lavoie, 2006).  Therefore the question is whether the life cycle is to be applied to the carrier (the physical manifestation) or the content (the communication, or expression).  If the concern is the preservation of the carrier, then clearly the life cycle is applicable, for, according to the PREMIS model, any alteration in the physical object creates a new object which then has a relationship with the original (PREMIS Working Group 2005,1-10).  If, however, the concern is the intellectual expression of the work, then Yusof and Chell are correct, and a continuum model is more appropriate.  

        Hernon clearly considers the intellectual content of the material as that which is to be preserved, as it is this which may be combined with other intellectual content to create new materials.  He argues that since use of a document can lead to the creation of a new information product, the information cycle does not automatically proceed from “birth to death” (Hernon 1994, 156).  But the use of one material to assist in giving birth to a new one does not end the life cycle of the first; this is a confusion between use and destruction.  Scholars have always made use of existing materials when creating new ones.

        For the sake of this document, therefore, we will consider the lifecycle of an information product to begin at the time of conception, with the gathering of materials and the development of a manifestation to express the content of the work.  The materials gathered are not considered to end their life cycle at the point of use; nor is the life of the material being created at an end when portions of it are used to create yet another set of materials.
                                    Opportunities for librarians 
        New forms of scholarship and the development of user-created content are creating significant shifts, demanding a clear understanding of intellectual property rights, and the ability to create meaningful content with continually changing tools and media (New Media Consortium 2007).  Not only students are impacted.  In particular, new faculty is under extraordinary pressure to meet the expanding demands of their work (Rice, Sorcellini, and Austin 2000).  Part of this pressure is the expectation to be able to use new technologies in learning and scholarship (Austin 2002). Information competency and effective researching capabilities are essential (Mezick 2007).  This is increasingly difficult in a continually changing information environment.  Not only are the challenges of keeping current in one’s own field overwhelming, there is now the additional need for interdisciplinary discovery and scholarship (Marcus et al. 2007).
        These developments present new opportunities for librarians to insert themselves further into the information life cycle.  Supporting and assisting in the creation stage of information is the first clear mandate: “to create services which enhance research and learning experiences (Dempsey2006a).”  This involves a number of parameters:  providing resources, providing instruction and guidance, and providing supportive venues for learning and discovery. 
        Restricted funding, increasing costs of materials, and the geometrically expanding quantities of information available make it impossible for any institution to host all the content needed by users; expert selection of existing digital content is needed, and the sharing of content across institutions.  The increasing demand for ubiquitous access to resources (Hilton 2006; Jafari, McGee and Carmean 2006) requires that librarian selection and guidance be available around the clock. Limited funds make in-person support unlikely; however, in addition to reference chat and late night reference librarian shifts, librarians can assist users by embodying those services in technology such as carefully selected web content accessible via portals and next generation search engines.  This supports the current generation’s heavy dependence on self-sufficiency (Reyes 2006) while providing a layer of professional vetting of materials, and may be viewed as a form of subject-specific collection development and curation.  Projecting these tailored “collections” into the technical environments where students will encounter and use them is critical, such as within the courseware management system and students’ customized portals (Dempsey 2006a), with support for a variety of access systems including hand-held browsers.
         Increasingly, students and scholars want to be able to ‘gather, create and share’ (Yee 2005); remixing content in new ways is a form of creation to which we can offer technological and instructional support. Developing academic commons spaces via partnerships with research and information technology partners is an excellent method for providing rich soil for the sprouting of scholarship. Access to a variety of media, resources, instruction, guidance, and tools can be provided here in a welcoming space (Dewey 2004), as well as support for collaborative work, an increasingly important venue of scholarship (New Media Consortium 2008). Simply providing access to a variety of cutting-edge technologies in our Commons spaces can make a tremendous difference: 

“Technological innovation can develop out of existing technologies without additional fundamental research – and the use of technologies can itself generate new basic knowledge.”  (Braman 2006, 34)

However, instruction in media use and technology, library resources and research itself is necessary for student success.  Students need to be prepared to be content creators in their disciplinary specialty, requiring a convergence of written, information, technology, and multimedia literacies (Lippencott 2007).  

       Dewey speaks eloquently to the need to integrate librarians into teaching, learning and research, proactively engaging faculty, students and administration to collaboratively address their needs and the directions of coursework design, information literacy development, and scholarship (Dewey 2004).  Hearn details the application of this “embedded librarians" concept in the classroom, assisting students in locating and evaluating information sources, and learning how to use library systems (Hearn 2005). Providing expert assistance in the selection of quality materials, and in the methods of locating information and assessing its value, ensures that the users have access to the quality sunlight and clean water necessary to nurture the seed of a new idea.

       Assisting and instructing scholars in current technology methods for delivering their content would be incomplete without consideration of longevity for their contributions.  Librarians are uniquely poised to make a critical difference in the viability and availability of valuable information, by impacting the methods of creation.  Few content creators are aware of the current limitations for digital preservation with support for access over the long term (Deegan and Tanner 2006), and strategies for preservation are still nascent (OCLC 2008).  For scholarship quality materials which need to be available for the long term, we need to provide tools and education for the creation of content in formats which can be archived and migrated over time.  
      XML and tiff images are the best choices at present for digital preservation formatting; if only PDF is available, then PDF A-1 is the best choice, as it is intended to serve as a bridge version across time and vendors (CENDI 2007).  The adoption of intuitive user interfaces for writing documents, which then translate the content into quality XML in Unicode, coupled with scanning images at a high quality and saving them as tiffs, would make it possible for scholarship currently being created to reach future generations.  While some Microsoft Office 2003 documents can be saved in XML, the form is not one which is content-oriented; instead, it focuses on maintaining the structures created by the proprietary format (St. Laurent 2005).   This makes it difficult to work with, in translation to other systems, which is the reason for using XML beyond large-scale electronic publishing (W3C 2003).  However, Open Office 2.0 and KOffice 1.6, which are open source competitors to Microsoft Office, support the OASIS OpenDocument XML approved international standard (OpenOffice.org 2008a), which is software independent and easily translatable (OASIS 2008). Archivists helped design the OpenDocument Format (ODF), which meets the Library of Congress’ list of “Sustainability Factors for the suitability of a digital format for preserving digital information” (OpenDocument Fellowship2006).  Open Office works on all platforms (OpenOffice.org 2008b), and also supports Unicode (Wood 2006), which makes it the best current software worldwide for creating textual documents which are intended to persist over time.  Already the loss of information is severe, and we can no longer afford to neglect preservation issues at the stage of creation of digital documents (Rödig et al. 2003).
                                                   Further steps

       Beyond assistance in the creation of new information, other aspects of the information life cycle offer potential involvement.  Librarians have the opportunities to assist in publication via the open access initiative (Open Society Institute 2001), digital libraries, and institutional repositories. We can expand our involvement in dissemination to include methods of pushing information out to the users at their point of need, in the form it is needed (Dempsey 2006b).  In addition, maintenance and preservation of electronic documents needs to be critically addressed, but due to costs and feasibility issues, this is best considered as a consortial effort.  Movement in this direction is evidenced by research into the necessary components of trusted repositories (RLG-OCLC 2002) and the development of a National Digital Preservation Program (Library of Congress 2007). 
                                                        Summary

       The information life cycle offers a wealth of potential involvement for librarians to expand their roles and become invaluable in the evolving digital environment.  Academic librarians located in educational institutions, the fields where ideas are sown, are in an ideal position to assist in the first step of creation.  By providing a well-supported academic commons, we are providing rich soil for scholarship.  Through user instruction and guidance, we till the soil and prepare it for planting.  By assisting in the selection of resources, we ensure appropriate sunlight, water, and fertilizer for the new seeds of insight and creativity to flourish.  As we enable scholars to create preservation-ready resources, we ensure the long life of the new sprouts.  By engaging in the creation phase of the information lifecycle, we have the opportunity to help develop a brave new world. 
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Figure 3. Information Life Cycle in Digital Lib
Reprinted from Borgman, ct.al. [6]
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