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[bookmark: _GoBack]As digital information becomes ubiquitous, the perspectives and roles of producers, organizers and users of information are shifting.  Libraries are facing the need for a fundamental reprioritizing of their workflows.  With basic library collections support for general information and undergraduate education increasingly provided through large aggregations of ebooks, digital journals, and multimedia digital formats, the work of professional librarians is focused less on individual selection of published titles and more on instruction, assessment, digital curation, scholarly communication and the curation of unique collections.  At the same time, the focus of information consumers moves more towards being creators and re-users of information, rather than just readers or viewers.  As students and faculty want to engage dynamically with the resources they locate online, and as they want to create, display, organize and manage their own digital objects, the expertise of library and technology professionals to advise users and develop customized services becomes as important as the work to acquire and deliver digital information.

The academic environment for using and creating information is made more complex by such issues as copyright, licensing, open access, systems interoperability, privacy restrictions and other legal, technical and ethical constraints.  Librarians must confront these issues and develop strategies to maintain access to resources at several stages in the information life cycle: when they first acquire a resource, when they link or provide it to users, and when they look to share or retain it for the long term.  In a positive sense, many new forms of information formats and dissemination are being launched all the time, so the number of options for providing access multiplies as quickly as do the constraints.  Perhaps the most obvious outcome of this is the pressure on libraries and librarians to design new services for faculty and students that go beyond just facilitating passive viewing of library materials and empower them to exploit new technologies, and manage their own creative and scholarly works.

The library has credibility, neutrality, and a central set of technology services and infrastructure that position it well to offer a variety of services for faculty, students, and university administrators.  Often these services are opportunities for collaboration with partners from across campus or from external consortia, corporations and other entities.  Libraries have been forging relationships with other libraries, computer centers and commercial publishers for many years, but now we also see joint projects with centers for writing instruction, research data archives, scholarly societies, university presses, student organizations, and alumni associations.  These are some of the same services given as examples by Graham Walton in his discussion in this volume about library physical space.[endnoteRef:1] [1:  Walton, G. 2014. “The Challenges of solving the dilemma of the library’s physical space.”  Paper presented at the Conference on Digital Library Challenges, Getulio Vargas Foundation, Rio de Janeiro [21 August 2014]] 

	These new roles focus on the professional expertise of the information specialist, and put the librarian in the forefront, not the building or even the collection.  In fact, this expertise in many cases is being applied not to the library’s own resources at all but to the digital files, data, publishing projects and scholarly software tools developed by the users in their own environments.  This brief survey will sketch out a few examples that are the most popular of these new services; similar services are widely documented in the literature so there are only a few representative documents or links for each one.  These services tend to fall into four broad groups:  publishing support; scholarly authoring and analytical tools; data management and data-intensive scholarship; and online education and instructional design, which in turn incorporates digital media integration.  Each of these areas both requires and promotes two other major services: copyright and access policy advice, and curated digital archiving.  The article concludes with an outline of issues to consider in planning, implementing and budgeting these services and policies.  

Publishing
	It is not new for libraries to publish their own books and articles.  Typically those items have been bibliographies and reference guides, commemorative scholarly lectures, illustrated catalogues of special collections, and institutional histories and biographies.  What has changed is the entry of libraries into a role as the publisher of scholarly work on behalf of the academic faculty at its university, for example when a professor wishes to have the institution host a new journal, a monographic series or conference proceedings.  While many times this type of publishing is done through a university press or commercial publisher, the interest in expanding open access publishing and in retaining copyright within the academy, has provided an opportunity for the library to enter this activity.  The growth of library-hosted digital repositories, and the software and server infrastructure that accompanies those, has given libraries a platform from which to extend publishing services.
This encompasses a diverse array of services, everything from the library being a formal publisher itself, or the library maintaining the digital tools that faculty can use to publish their own scholarly journals, or the library simply enhancing collaborative opportunities with existing publishers.  It requires librarians to develop an understanding of traditional and emerging business models for publishing, of the legal and policy issues such as copyright, of the options for dissemination and retention, and of the need for credibility by having peer review or an affiliation with prominent faculty and societies.  Most importantly, since publishing preferences vary so much by discipline, a library must choose which academic faculties at its institution are most ready for collaboration in such services, and then which publishing models are most appropriate for that disciplinary area.  Services may include:
· Scholarly communication consultation (copyright, author contracts, open access);
· Traditional and new publishing platforms and business models;
· Creation of content-rich and interactive academic web sites;
· Supporting repositories of unique material (more than published texts):  images, data, unpublished supplemental materials, lecture capture, video and sound;
· Collaborations with university presses.
Active collaboration between publishers and libraries accelerated in the 1990s especially discussing new business models for supporting scholarly journals, then expanding to entirely new enterprises.  In 2012, the Association of American University Presses conducted a survey and published a report documenting examples of library-press collaboration,[endnoteRef:2] and Purdue University received external funding for an extensive project exploring dimensions and opportunities for library publishing services.[endnoteRef:3]  These initiatives have led to numerous practical applications, and to a new consortium designed to share best practices and help libraries choose among the many possible services, the Library Publishing Coalition.  The LPC website includes a directory of the many publishing initiatives of member libraries, and links to relevant training and research. [endnoteRef:4] [2:   Association of American University Presses 2013.  Press and Library Collaboration Survey.  Available from < http://www.aaupnet.org/images/stories/data/librarypresscollaboration_report_corrected.pdf>. ]  [3:   Mullins, J. L., Murray-Rust, C., Ogburn, J. L., Crow, R., Ivins, O., Mower, A., Nesdill, D., Newton, M. P., Speer, J., & Watkinson, C. 2012. Library Publishing Services: Strategies for Success: Final Research Report. Washington, DC: SPARC.]  [4:   Library Publishing Coalition 2014.  Available from < http://www.librarypublishing.org/>  [20 November 2014]] 

Common or shared digital platforms are key to successful collaborative ventures, and most new library publishing ventures are either entirely digital, or offer print only on-demand.  Beyond that, one can have quite different types of business, editorial and production operations.  Library publishing may require developing a new set of aggregating, marketing, publicity and conference exhibition commitments, or, a library may partner with a press for that part of its publishing support.  Traditional revenue-based university presses can co-exist on a campus along with open access publishing via the library, so these are not seen as mutually exclusive services.  A comprehensive study conducted by Tyler Walters gives a good sense of different scenarios for future library publishing services, positing the skills needed, local factors and controversies, as well as the potential benefits and the relationship to overall library strategic planning.[endnoteRef:5] [5:  Walters, T. 2013. “The Future Role of Publishing Services in University Libraries.”  portal: Libraries and the Academy, vol. 12 no. 4, pp. 425-454. ] 


Authoring, Design and Analytical Tools 
	Both faculty and students seek to use information resources actively – to integrate with other texts and images they have been consulting, to design their own web presentations, to create “mash ups” that defy genre or discipline.  Digital exploration and teaching in the humanities have been the impetus for many of these tools, but the phrase “digital humanities” is probably more a reflection of the new mechanisms for mining hundreds of years of corpora or probing deep into geographic map layers to demonstrate historical influence, than it is a definition of new disciplinary theories.  Sometimes these tools are seen as quite separate from the library digital content, and in the past they may have been provided through academic computing centers.  More and more, as the digital information resources themselves are large, the ability to find the correct tools to manipulate the information, and to ensure interoperability and rights management for using diverse sources, resides in the multifaceted expertise represented in the librarians and library technology staff.  Some of the tools we find ourselves being asked to provide in the library for research and class support are:
· Text mining across large sets of digital books or journals
· Using mapping tools in humanities and social science topics
· Visualization, 3-D views
· Creating anthologies and ebooks
· Web site design, media creation
· Gaming and maker-spaces
An example of an academic library providing a robust suite of digital production services and tools is the Kelvin Smith Library at Case Western Reserve University.  Clustered together in the Freedman Center for Digital Scholarship, these include multimedia production, publishing support, digital archiving, data visualization, text encoding, metadata generation, 3-D printing, and training for the use of such tools in teaching and research.[endnoteRef:6]  A similar center at Columbia University also offers scanning, digital editing and image integration, textual analysis tools, citation management, and related workshops. [endnoteRef:7] [6:   Kelvin Smith Library 2014.  Digital Services @ KSL.  Available from <http://library.case.edu/ksl/services/digital/>.   [20 November 2014]]  [7:   Columbia University 2014. Digital Humanities Center.  Available from <http://library.columbia.edu/locations/dhc.html>.  [20 November 2014].] 

Gaming has been an area that academic libraries are sometimes more reluctant to pursue, but as it has become more frequently the subject of academic research and degree programs, there are more examples of library services and collections targeted to this domain.  The acclaimed new James B. Hunt Library at North Carolina State University has a Game Lab explicitly designed to offer students the equipment to test and design interactive games and simulations.[endnoteRef:8] A 2008 compilation of essays from the Association of College and Research Libraries describes the precursor services that led up to the Game Lab, as well as articles from other libraries exploring industry partnerships, gaming events as an opportunity for library outreach, and applications of gaming to information literacy instruction.[endnoteRef:9] [8:  North Carolina State University, James B. Hunt Library 2014.  Game Lab.  Available from <http://www.lib.ncsu.edu/spaces/game-lab>.  [20 November 2014]]  [9:   Harris, A., and Rice, S., (eds) 2008.  Gaming in Academic Libraries: Collections, Marketing, and Information Literacy, Association of College and Research Libraries, Chicago.] 

“Maker spaces” is a less familiar term in libraries, and derives from the computer hacker culture.  These are creative technology zones, intended to be somewhat messy and reconfigurable.  They actually may incorporate many of the same features as listed above for digital humanities and gaming, but are typically defined by having 3-D printers and automated book production machines.  More common initially in public libraries serving teenagers, these are now sites for experimentation in academic libraries and usually offer a collaborative environment tailored to undergraduate students.  A recent guide from Sharona Ginsberg at the University of Michigan provides helpful definitions and links to current examples.[endnoteRef:10]  [10:  Ginsberg, S. 2014  Libraries & Maker Culture: A Resource Guide.  Available from <http://library-maker-culture.weebly.com/>.  [20 November 2014]] 

	Services such as those described in this section usually are implemented piecemeal and derive from specific faculty projects, or unique opportunities that emerge from campus information technology or external partnerships.   They can be expensive to maintain because of requirements for expert staff and new, specialized equipment and software.  Libraries should continuously assess the specific needs and demands that are expressed by students and faculty, and weigh alternatives such as collaboration with other campus units, or whether to charge fees for some of the more customized and time-intensive services.

Data Management and Data-Intensive Research
	The attention of university librarians to the topic of “e-science” began a little over ten years ago; the term itself came into being around 2000, to refer to computationally intensive science, or science that uses very large arrays of data.  This became an issue for librarians as needs emerged to define ways to catalog and store these arrays in institutional repositories or to code and structure them for re-use and long-term digital archiving.  While the term came into being through science and engineering, now we have seen similar approaches to research computing developing in social sciences and to humanities, so the more common term now is data-intensive scholarship or e-scholarship.  What has made it a more urgent service issue in universities is the growing realization on the part of national funding agencies like the National Science Foundation in the USA, or the Wellcome Trust in the UK, that the data generated as part of nationally-funded research projects needs to be stored and managed well after a particular report or publication has been produced.  That is, the raw data are now seen as important research assets that might have a long usability in the original discipline or in an interdisciplinary application.  The difficulty has been that traditionally, these data sets were not tagged or stored, and if they were, it was only in the office or department of the research team.  
Seeking to curate data at the institutional level has presented a new set of challenges.  Librarians have had to train themselves for new roles, and seek to be part of large research and computing [endnoteRef:11]workflows in which they were not previously included.  Libraries at technology-intensive universities with large scientific faculties like the Massachusetts Institute of Technology, or Purdue, are taking the lead in data management.  Purdue describes their approach as “support and guidance for description, workflow, management, discovery, dissemination, and preservation of data throughout the research lifecycle” [endnoteRef:12] and MIT notes also the consultation needed to make decisions about data sharing (journal requirements, copyright, privacy).[endnoteRef:13]  Data management services may include: [11:  e-Science Portal for New England Librarians 2014.  Library Roles in Data Management.  Available from <http://esciencelibrary.umassmed.edu/lib_roles>. {20 November 2014]]  [12:   Purdue University Library 2014.  Research Data.  Available from https://www.lib.purdue.edu/research.  [20 November 2014] ]  [13:   Massachusetts Institute of Technology Library 2014.  Data Management.  Available from <http://libraries.mit.edu/data-management/services/>.  [20 November 2014]] 

· Developing data management plans
· Assisting with metadata, tagging and file structures
· Compliance with funding agency requirements and journal restrictions
· Data repositories and long-term curation and migration
Curating data-intensive scholarship requires coordination and trust across librarians, subject experts and technologists.  The Association of Research Libraries has been sponsoring reports and institutes for several years to explore the issues and to train teams of librarians and campus technologists to work together on data management.[endnoteRef:14]  The ARL workshops have especially emphasized the participation of teams representing multiple technical and academic specialties from across campus, with the goal of developing a shared commitment to a campus plan for implementing data services.  In cases where a librarian can be part of the research team from the start (an “embedded librarian”), good data structures and techniques that will make future archiving easier can be built into the research project from the outset.[endnoteRef:15]   [14:   Association of Research Libraries 2014.  E-Research.  Available from <http://www.arl.org/focus-areas/e-research#.U_JSP_7wu_4>.  [18 August 2014]]  [15:   Shumaker, D. 2012. The Embedded Librarian: Innovative Strategies for Taking Knowledge Where It’s Needed, Information Today, Medford, NJ.] 

In addition to the new skills required and gaining receptivity from academic faculty, the biggest challenge at an institutional level is developing large-scale digital infrastructure for data repositories.  The new pressures for data management may be an opportunity to raise issues at a university-wide level about curated preservation of all campus digital assets, with the library able to propose services going beyond the library’s own digital objects and looking at faculty research, administrative records and curricular materials.

Online Instruction and Curriculum design
	Librarians engagement in research instruction (also called bibliographic instruction or library instruction) has evolved greatly, from a rote demonstration of how to look up references in an index and proceed through a formulaic set of steps to prepare a paper, to an approach emphasizing educational theories of active learning, critical thinking, assessment and the user experience.  The classes designed by libraries often now take the form of self-directed web-based modules or YouTube videos, and students tend to prefer a series of shorter resource guides that may be consulted in a non-linear fashion.  Through this work, librarians have also become partners in instructional development services or “centers for teaching and learning” on campus that work with faculty on curriculum design.  Taking this further, librarians have by now established a good record of partnering with faculty to integrate research methods and information literacy into the ongoing content of core academic courses, an effort that requires much greater collaboration than teaching separate library-centered courses on bibliographic methods.  
Librarians’ skills in instructional design and digital management systems are helping to provide curricular support services such as:
· Coding links for journals and databases into course management systems (CMS)
· Identifying appropriate resources and permissions for online and distance education (both large-scale and small group classes, synchronous or asynchronous)
· Negotiating with vendors related to course reserves and course-packs
· Integrating support for film and media into the CMS; 
· Adding “lecture capture” videos to institutional repositories
· Training students on copyright and plagiarism in the digital world
Libraries are equipping their own digital teaching classrooms and production services to advance this work using some of the same approaches described above for publishing or for research analytical tools.  Learning laboratories in libraries can incorporate multimedia, visualization, interactive technologies, tools to integrate ebooks and ejournals into course websites and syllabi and more.  Joan Lippincott has published numerous articles outlining the nature of new learning spaces in libraries[endnoteRef:16]; she looks at how libraries can work with faculty, students and technologists to redesign space and develop collaborative services to encourage new forms of pedagogy and education. [16:   Lippincott, J., Duckett, K., and Vedantham, A. 2014. “Libraries as Enablers of Pedagogical and Curricular Change,” EDUCAUSE Review Online, October 2014.  Available from http://www.educause.edu/ero/article/libraries-enablers-pedagogical-and-curricular-change>  [20 November 2014]] 

At some universities, the library staff is responsible for managing the course management system for the whole campus.  This allows an ongoing involvement with customizing links to embed resources into course web pages, and writing programs to link library discovery systems automatically to the CMS.  While most librarians are able to gain access to the CMS on their campuses regardless of who administers the system, sometimes they have little input into decisions about establishing external linkages or customizing web pages for different courses.
What is at the leading edge right now is the direct involvement of librarians with faculty who are teaching in online and distance learning classes, whether a “MOOC” or a smaller synchronous or hybrid online class.  The specific need in the digital environment is for librarians who can combine domain knowledge with knowledge of digital platforms for course management and delivery, and with knowledge of copyright and permissions and new forms of textbook and course-pack publishing.  We find that faculty have difficulty ascertaining the copyright permissions for the resources they want to use online, especially for classes where the material is not simply “common knowledge” topics and requires background readings and research assignments.  It is the librarians who excel at finding comparable substitutes for materials where the copyrights are too restrictive, thinking of alternative forms of access, and understanding which digital objects will display or read best on which digital course systems.  Several recent articles survey the potential opportunities and challenges in the relationship between academic libraries and MOOCs[endnoteRef:17]. [17:   Barnes, C. 2013.  “MOOCs: The Challenges for Academic Libraries,”  Australian Academic & Research Libraries, vol. 44 no. 3, pp. 163-175.; Gore, H. 2014. “Massive Open Online Courses (MOOCs) and Their Impact on Academic Library Services: Exploring the Issues and Challenges,” New Review of Academic Librarianship, vol. 20 no. 1, pp. 4-28. ] 

Libraries are working on new initiatives with copy centers and textbook publishers to balance the rights of the publishers with “fair use” educational access to sections of books and articles.  The easy availability of free content via the web, and the social acceptability of downloading anything one finds, have made publishers more litigious and campuses more alert to the need for local policies and training.  Faculty and librarians together have developed many approaches to educate students about copyright and plagiarism; this may require a combination of software that checks texts, mandatory workshops, pop-up warnings, and password-protected sites.  This area is also an opportunity for joint efforts among the library, the faculty, and the university’s office of research integrity.  
Librarians’ participation in curriculum and instructional design can become a complex issue calling into question the central academic responsibilities at the university: who controls the curriculum, and what degree of independence do faculty have in determining the resources available for a given course?  The creation of MOOCs has raised questions about whether the faculty member, the university, or even the vendor of the online platform, owns the curricular material produced, whether those materials can also be ingested directly to institutional repositories, and what kinds of permissions are needed for video capture of students in a class.  The present debate about the effectiveness of online learning and its impact on the structures of higher education is far from resolved.

New Services Raise New Issues
Underlying all of the above services are policy issues that are often more complex than the technology barriers, particularly those related to publishing and access to information, and to long-term digital archiving.  These issues, combining legal, technical, economic and academic factors, oblige us to seek agreements on campus that cut across very different constituencies.  Any of the services related to the use of digital resources in research and teaching or in new types of digital publishing are likely to confront matters of copyright, intellectual property ownership, data privacy, and what can be used free versus what is going to invoke fees and licenses.  The new formats created for research, teaching or dissemination, will cause us to discuss which digital objects need to be retained for how long and by whom.  What can we afford to offer everyone, and where might we have to charge fees – would this create equity imbalances?  In the world of very large databases, how will campuses establish and maintain the advanced server and software architecture needed for true digital curation?  If opportunities are offered by external vendors and publishing or technology companies, what are the tradeoffs at the campus level and who owns the items produced and stored?  Librarians have a significant opportunity for campus leadership, working with faculty and university administrators and external partners to craft policy and document scholarly production.  A checklist for implementing new services needs to include, at a minimum:
· Copyright, licensing, ownership, privacy and access – how will policies be articulated, who will be the control point for decisions, what special considerations or flexibility will need to be accomodated
· Decisions about long-term retention and migration
· Clarifying mission – is the goal dissemination, preservation, education, public policy
· Budget models – what will be covered in the baseline support and what will require add-on fees
· Large-scale architecture for digital preservation - who will provide it and how, and will it include services for migration and audit
· Relationships to the commercial sector – this is potentially the most problematic in the university context (e.g., will there be debate over course scope or intellectual property), but also the most exciting since it might accelerate the implementation of cutting-edge technology.

Designing Successful Services
It is tempting to build the technology first, or to launch the new service to great public acclaim with endorsements from local leaders.  It is important, however, to start by thinking through the policy issues, or at least to set a time frame within with such issues will be addressed.  To ensure sustainability, there must be discussion of policy and budget, and there must be a commitment to ensuring adequate staff support.  
Staffing these kinds of innovative services, for anything more than a quick pilot project, is fraught with difficulty.  Inadequate numbers of staff, staff not well-trained in technologies and policies, or staff whose existing workload has not been reprioritized, can cause a service to struggle and fail.  Each of these special services requires a rapidly evolving array of skills and knowledges, few of which are part of the professional education of librarians.  There are technical skills, rights management, instructional design, editorial production, planning and assessment.  It is distinctively difficult to estimate the number and type of staff needed to offer these kinds of services, and this uncertainty is the primary reason that most libraries try to venture into only one or two of these areas or offer only limited services.  Can librarians develop the new skills, or will the library need to hire new types of staff, or should this be a collaboration across other campus units?  Usually we see all of these approaches attempted even within the same service.  Neither the teaching faculty, the librarians, nor the technology staff, can offer these services alone or in a vacuum; there must be an ongoing working relationship among all the categories of people, both for technical skill as well as for policy and governance.  Providing these services is pushing people into hybrid roles and requires more training in team building and project management.
Librarians need to seek a blend of technological proficiency, business planning knowledge, subject domain knowledge, and of course a broad familiarity with bibliographic and research resources.  This shifting nature of the competencies required for forward-looking academic librarianship can call into question the internal structure of the library – perhaps in a good way – since these new services do not fit neatly into traditional categories of work functions.  Some schools of library science are starting to include these topics in preparing new librarians (for example the University of Michigan or the University of Southern California[endnoteRef:18]) but it is not yet a standard feature of the curriculum; many libraries and associations are developing their own workshops and training programs, but there is no consistency and one cannot rely on the availability of such training over time. [18:   University of Michigan School of Information 2014.  Available from <https://www.si.umich.edu/> [20 November 2014]; University of Southern California Marshall School of Business 2014.  The Library Science Degree for the Information Age.  Available from <http://librarysciencedegree.usc.edu/>  [20 November 2014]] 

It is easiest to start with services that already exist in some partial dimension, where there is interest and willingness to experiment and to patch together the resources.  Moving beyond the pilot phase then demands explicit agreement about responsibilities, support and oversight.  New services are exciting but require changes in traditional administrative models and may involve decisions that have little to do with the digital resources themselves.  The academic experience is being enhanced through new ways of using and producing digital content for learning and research, and this work is reshaping the nature of the education and information professions.  Librarians need to position themselves as experts on information management – information in whatever form and regardless of location or ownership.  To support faculty and students in the creation and use of digital information, the provision of specific materials is less important than the provision of professional expertise in the processes of information discovery, organization, evaluation, rights management, data archiving and dissemination.  A glimpse of the bold and dynamic future that might result was recently offered by the noted library leader James Neal in an editorial “A New Age of Reason for Academic Libraries,” in which he highlights several recent strategic change and visioning initiatives led in library associations.  The common elements in these include the need to shift from product to service, from cooperation to radical collaboration, and the need to leverage library assets in entrepreneurial ways.[endnoteRef:19]   [19:   Neal, J. G. 2014. “A New Age of Reason for Academic Libraries,” College & Research Libraries, vol. 75 no. 5, pp. 612-615.] 
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