Library Technology Advisory Group Report: Library IT - The Next Decade

Completed August 2006
Executive Summary

The purpose of this LTAG study was to predict the key IT management decisions that will be faced by libraries over the next decade.  Emphasis is on those decisions requiring a longer lead time, significant resources and/or having a high impact.

The method for the study used a combination of scorched earth planning (which enables imagining new systems in a disaster environment) and brainstorming use scenarios for 10 years in the future.  The latter were developed after identifying and analyzing the impact of key forces driving change in the environment. This work was done by representatives from Library IT management from all 10 campuses, LAUC and CDL.

The key drivers identified in order of impact are: 

1. 70-90% of the content owned by the library will be in digital format
2. The use and functionality of portable personal devices by the user community will continue to increase
3. The cost of printed content will continue to rise
4. The cost of digital storage will continue to drop
5. The costs for creation and maintenance of digital content and its repositories will promote increased collaboration on the production of both content and services; collaboration will be manifested through such functions as the creation and use of open source code, the federated creation of digital content, integration of disparate systems, and development of shared archival repositories  

6. [image: image1.emf]Projection of Circ Activity at UCLA 

Research Library

0

50

100

150

200

250

300

350

400

2001-

2

2004-

5

2007-

8

2010-

11

2013-

14

2016-

17

Years

x 1000

YRL Circ

SRLF Page

Available bandwidth, especially wireless, will grow, and technologies such as grid networks will be more widely deployed
7. A single sign on to authenticate users for resource access will be expected for the whole UC user community
8. Federated search systems will continue to develop more sophisticated functionality
9. The user community will increasingly expect to find all services and content online thus shifting the focus of user activities
10. Circulation patterns for physical materials are shifting so that within 10 years over ½ of the items could be loaned from regional facilities
The 4 scenarios developed where:

1. Undergrad User of the Future – characterized by an expectation of speed to access content and services online from personal devices at all times of day or night from any geographic location
2. Grad User of the Future – characterized by a requirement for more varied and specialized or personalized services, access to breadth and depth of content, and utilization of greater bandwidths
3. The Library of the Future – will have a primarily digital focus for which creation of and support for expert search systems and close integration with other campus systems will be required
4. Library IT of the Future – will become more focused on tools that integrate systems and data repositories, that create and develop access mechanisms for content, and that create and provide management data for decision-making; access mechanisms will support a greater variety of client devices thus influencing the digital formats and delivery mechanisms that must be supported
Library IT Management Recommendations
Top 3 action items -  these are viewed as having the most impact and longest lead time, and we need to begin now to plan for and implement them:
1. Centralize all search and metadata services and regionalize circulation:  The Bibliographic Services Task Force Report observed that too much effort is going into maintaining and integrating a fragmented infrastructure.  Assuming that circulation volume continues to drop significantly at local campuses, two regionalized circulation systems would be implemented to utilize a mirrored (for redundancy) union catalog bibliographic database.  Such a major migration will require a carefully developed re-organization plan in which all campuses participate. 

2. Strengthen local and systemwide library system integration as well as integration with campus systems, by deploying service-oriented architectures.   This would include integration with other campus content management systems, course management systems, administration systems, and single sign on (or identity management) systems.   Raising the level of inter-campus collaboration toward common solutions and evaluation of system wide integration could provide further benefit.
3. Rebalance resources between UCOP, regional, campus and Library IT centers as computer and software development needs change.  This rebalancing will reflect the changing locus of hardware and the development and support for centralized or regionalized systems.
The following are also very important  over the next decade, and should be included in our mid- to long-term planning activities:
1. Build library management information and/or decision support systems that can provide data on aspects of online usage of electronic and print resources and services and assist the library in penetrating core business activities, both academic and administrative.  Such systems, for example, could provide level-of-service metrics to inform decisions about outsourcing system infrastructure support.

2. Strengthen local campus digitization of strategic collections in federation with the rest of the world.  This will require terabytes of disk space and back-up capability as well as the ability to efficiently recognize, retrieve, and manage records for unique materials.
3. Increase proactive efforts to expose unique library digital content to national Web collaboration, search and discovery systems (e.g. OAI, Google, and Open Content Alliance), working toward a truly interconnected digital knowledge environment based on heterogeneous digital repositories and access systems that promote the ready use and re-use of those digital objects in rich value chains.
4. Shift library staff skill sets to become more web technology and tools savvy.

5. Centralize the acquisition of all digital content at the UC system level, and provide regionalized systems for the acquisition of printed materials.

6. Insure that all campuses are equipped to balance security, bandwidth, and port availability issues in the network of the future.  Network access must not become a bottleneck.

7. Create faster and more efficient delivery systems for physical materials.  This may require support for increased volume in overnight delivery systems between all locations.  Costs might be cut by such radical new procedures as housing borrowed materials at requesting libraries until requested by another location.
8. Modify existing tools or create new software to support increasingly mobile users and new service models.

9. Develop alternative plans for library space utilization as physical materials are relocated to regional centers.  This might result in the creation of high quality study spaces and laboratories which could require a greater number of wireless ports, printers, and power connections in those areas.
As William G. Bowen observed, universities in other countries, especially Asia, are in many cases leapfrogging developments in this country because they have fewer legacy systems to impede their vision and progress.  In our planning, we need to be proactive in anticipating and adapting to big developments, not just respond to them after they have occurred.  This study is an attempt to provide a framework for such a proactive approach to Library IT planning.
Library IT - The Next Decade

LTAG Scenario Plan 2005-2006
Outline Report

2. Introduction.
a. Purpose of this report is to identify key decision issues.  We are now in an environment of rapid technological development and change.  While this makes it very difficult, to predict what the environment will be like ten years from now, it also makes it imperative that libraries begin planning now so that they will be prepared for the changes that we can predict.  This LTAG study attempts to analyze trends in order to identify and present the key IT management decisions that will be faced by libraries over the next decade.  Emphasis is placed on those decisions that require a longer lead time and significant resources to implement, and/or have a high impact.
b. Time frame.  Though acknowledged that forecasting IT trends is difficult even in the near future, a decade was selected as a planning horizon because technological changes require considerable lead time to plan and implement.  Additionally, some of the recommendations are for very collaborative solutions, which adds significantly to the lead time required.

c. Method.  The Group used a combination of two change management methods to identify the key issues and directions of technological impact:
i. Scorched earth planning.  A change management method developed in the 1990’s, this method assigns a strategic planning team the task of creating new systems assuming existing ones have been destroyed.  In contrast to most forecast methods which project forward from current systems, this approach enables conceptual breakthroughs free from encumbrances of legacy systems, organizations and politics.
ii. Scenario planning.  Popularized in the early 2000’s, this method attempts to define use scenarios for future environments.  These scenarios are analyzed for potential key indicators to trigger policy and resource planning decisions.
d. LTAG Team.
i. Members  are representatives from the UC campuses, CDL, and LAUC – see box above.       
ii. Meetings   were accomplished via web and face-to-face brainstorming session through 2005-2006.
3. Key forces driving change in the information environment.  The following trends are forecast to have sufficient economic, political and technical force to sustain significant change over the next decade.  These forces have a strong potential for impacting core library services.
a. Decreased cost of digital storage.   Disk and tape formats (for example, solid state) are falling in cost by orders of magnitude.  The migration of digital content across all types or storage devices, and greater use of hierarchical combinations can be expected.  This could lead to a “save-everything-with-no-delete” approach, which will create issues for content discovery.  For this reason, and because of the high cost of labor required to create content and manage disk arrays, libraries will need to consider federation of existing and new datasets instead of simple duplication. 
b. Improved display systems.  Multiple screen displays (using 2 or 3 devices),  are now being used by staff, and will eventually be commonly required by users.  Certain content will increasingly need larger multiple screens, glasses and sound headsets, and 3D displays with caves or glasses.  In addition, use of virtual walls for displaying federated information, high resolution and true color for art, and digital map tables for handling maps will become common.  Libraries may have an increased role in providing such devices as the need for them becomes more widespread.  
c. Lower cost of computing power.  The trend of increased hardware capability for the same price continues, creating rising standards and bringing leading-edge technology to the average person; examples include real-time modeling and use of multidimensional datasets.
d. Increased network bandwidth.  Availability of greater bandwidth makes discovery over larger network regions practical, and provides connection to high quality content on all campuses, creating a consequential cost effectiveness for resource centralization.  But, in order for centralization to scale and remain user friendly, we will need a persistent identifier schema for use by campuses – e.g. CDL Arks – which then become another driver for federation. 
e. Increased wireless bandwidth.   Users will require wireless connection for both lightweight and heavyweight access to information.  This in turn requires a continuum of display options offered by the library for delivering content to both mobile and stationary users. 
f. Authentication.  Single-sign-on has become a reality for some locations.  It must become available systemwide to allow seamless access with-in and across campuses.  For single-sign-on to become a true reality will also require collaboration with publishers and other national resources.    
g. Portable personal devices.  Decreased cost, and increased power and functionality of these devices are bringing about a convergence of delivery for voice, data and video.  Portable devices combine Ipod, cell phone, Instant Messaging, and web browser in one use-anywhere anytime unit.  Libraries need to deliver to this device any content that is practical, and might branch into such media as pod casting.  Libraries must remain sensitive to the moving boundaries of standards and capabilities.  
h. Search systems - The Web continues to makes world wide access feasible and cost effective.  Library searching will continue to improve on institutional, national and international levels. In addition to improved federated search systems, focus will broaden to include full content and object relationships and structure in addition to pure metadata.  Other factors of growing import are projects to gather user-supplied metadata (folksonomy projects) and FRBR
i. Significant increase in the availability and use of digital content.  Electronic books are following the wave of electronic journals.  Significant increase in the availability of quality electronic journals and books via mass digitization projects will drive increased use.  Large free archives will be accessible on the Web as more of them are developed via a variety of funding models.  Academic usage of electronic resources will continue to increase thus providing more efficient and effective support of the university’s research and teaching mission, but also requiring new access restriction solutions.   We predict that in 10 years, resources used by students will be 70 to 90% electronic, depending on the discipline and level of the student.  We expect 75-80% of the total public domain content to be online.  New material will be born digital, but older copyrighted materials will remain available only in print.  Within about ten years 25% of the useful content will have been scanned by libraries.  For many new users (see User Expectations below) the question may be moot – material not on the web will be irrelevant to them.  Disciplines for which current content is critically important, such as the Sciences and Journalism, will be almost completely electronic by that time,  while other disciplines will remain about 50% print, resulting in a balance of 80% of the content available electronically.
j. Increased library digitization of special collections materials. With improved digital watermark capabilities and more sophisticated access control mechanisms, libraries will create by scanning an increased number of special collections for on-line access.   Similarly, specialized databases for some disciplines may draw the library into a caretaker and provider role.
k. Increased cost of print.  The cost of purchase, delivery, storage and circulation of print materials will increase on an absolute basis, and that increase will be dramatic relative to the costs of electronic content, thus further decreasing the acquisition and usage of print.
l. Decreasing space.  There will be increasing campus political and economic pressure for alternative use of on-campus library space.  This will create growing pressure to move space for print storage and IT infrastructure off campus.  These factors combined with economies of scale may result in more centralized server rooms which are remote from local campus libraries, and possibly even from the campuses. 
m. Increased use of Regional Storage Facilities.  As more material moves to the RSF’s their space will require expansion.  It is also possible that RSF space will be used increasingly for scanning activities, and for ILL and print circulation to the campuses.
n. User expectations will continue to change. Undergraduates and graduates alike will expect ubiquitous access and online collaboration capabilities (e.g. Web2).  Looking at the technological savvy of the 8-12 year olds today, our students in the next decade will all have cell phones and I-pods, and will epitomize the Google generation.  Collaboration expectations will be higher, as will those for nonstop multitasking and constant connectivity.  The Gartner Group predicts that wikis will become mainstream collaboration tools in at least 50% of companies by 2009; in universities the use may be even higher.   Libraries may have a role in hosting and preserving blogs and wikis.   Such potential new responsibilities will broaden the boundaries for library archives and services.
o. Peer-to-peer computing and grids.  Grids for archiving data automatically in multiple locations and grids for increased CPU capacity and availability could be helpful to libraries in providing expanded electronic services.  Examples of such grids include searching of shared and federated collection systems, updating distributed circulation management information, providing complex or CPU-intensive searching, and for creating automatic metadata for data mining of content.
p. Larger personal libraries.   Enabled by cheap IT infrastructure costs, personal collections will utilize more disk space and be capable of supporting the creation of personal metadata.  Using wireless devices people will collect and create data sets and metadata on the fly.  
q. More data archiving.  Increased demand for data curation and archiving services will be created as the campus “data deluge” continues.  Archiving services will require data migration functions as older data formats become un-viewable.  Libraries may rely on other institutions for these services (such as the San Diego Supercomputer Center’s SRB and CDL’s DPR), but will need to develop policies for what is stored locally and what regionally.
r. Increased management information for electronic resource usage.   Demand will increase for Library management information (data warehouses) to provide input for analysis of user web behavior (especially for use of federated resources), of various content delivery approaches, and of software usability.
s. Open source code,  (e.g., Dspace, Fedora, and Sakai).  Libraries will increasingly use shared low cost tools for shared collection creation and management.  Use of such tools will extend to application development as well.  
t. Shifting data-maintenance requirements.  Keeping online and archived data edited and current will require increased use of new library tools by staff.  There will be a shift in work focus from print metadata to metadata for electronic resources; the maintenance of metadata for electronic resources may be much more automated, and this could lead to some re-assigning of staff positions.
u. Systems integration.  Increased federation of electronic content and services will make it vital for libraries to work closely with campus, UC and national systems, as well as to collaborate with content vendors and producers.  For example, federated authentication and authorization services for the entire academic community will be required to fully leverage licensed resources. 
4. Driving forces analysis and evaluation.  The following key driving forces are identified as having the most significant impacts on Library IT; the magnitude and impacts of each are analyzed.
a. Portable personal devices.   Several technological trends may  intersect for portable multi purpose devices; these include printing, wireless connections, improved and enhanced displays, federated authentication, increased pod casting publishing, improved content delivery to small devices, and easy two-way communication thus enabling collaboration, Instant Messaging, and social networking.  These trends will affect a wide array of Library services from full text delivery (e.g., electronic books and papers) to improved text readers. Reaching mobile users will provide expanded service yet will simultaneously challenge the value of the library as a study place.  High-value-added systems, for example with state of the art displays and high bandwidth access to remote information, may be required to attract users to library facilities.

b. Changing scholarly published source models.  Because it is expected that a decade from now 70 to 90% of the resources used by the academic community will be electronic, it is also expected that the content management model for the library will change radically.  Focus will shift toward brokering more federated electronic access, with fewer resources allocated for purchasing and processing print materials.  Similarly, cataloging and metadata activities will shift to models more geared toward electronic content.
c. Digital rights.   Copyright models may change from fair use to more restrictive models, and this will impact user processes from searching to content delivery.  The model could affect ownership of both academically created materials and those created by other publishers.  Functionality for automatic communication of rights and summary licenses, and digital library standards on rights metadata will be developed, and incorporating these functions into access systems will become a priority.
d. Course management systems and gaming.   Library interaction with new electronic instruction systems and automatic integration of them into its service infrastructure will become important.  New electronic teaching methods, such as educational gaming, will challenge how the Library provides and packages content, and may require participation in the development of gaming and student collaboration systems used in teaching high level concepts, as well as the use of new standards (such as OKI).  

e. Enhanced display devices.  3D and virtual environments may be used for such functions as discovery and delivery of complex content, for example satellite imagery integrated with traditional maps and aerial photographs, geospatial searching, and other location based services.   This will be an additional driver for the creation of library spaces that offer high end systems and display capabilities.
f. System integration.  Libraries will use more modular systems that adhere to national and international standards.  As integration creates more complex process flows, they will in turn generate new skills requirements for Library staff.  Integration will also generate greater dependence on robust networks, and single sign-on will be a must for such interknit systems.
g. Digital archiving.   Services to access historical digital content will reduce the need for duplication of resources on digital storage.  As more electronic journals become available on-line content contributed to archives will grow and the use of archives will broaden.                 

h. Increased federation.   To leverage the increased labor costs incurred by the creation of digital content and its metadata, libraries will need to increasingly broker access to the digital content provided by other institutions.  The next few generations will expect integrated online access to all information.  Thus the library will have a primary role as a gateway, providing integration of digital collections created outside their own auspices.
i. Increased bandwidth and CPU cost impact.  This will make centralized systems more cost effective while at the same time enabling increasingly powerful decentralized peer-to-peer systems.  An ongoing reevaluation of CDL and individual campus roles in hosting, as well as in coordinated development, of library services can help identify economies of scale and to weigh and balance them against localized needs.
j. Low cost storage. Local creation of digital libraries from unique special collections can compliment mass digitization projects.

k. Circulation changes.  Dramatic changes in circulation patterns will occur over the next 10 years impacting several levels of library systems.  The UCLA graph below shows projected circulation usage.  It depicts decreasing circulation from campus units and increasing regional paging which will reach a cross over of campus and Regional facility utilization within 10 years.  For all of UC, from 1992 to the present, while the total number of UC students grew approximately 25%, the total number of items checked out dropped by approximately 50%. 
i. Regional storage.  Campus library strategic plans emphasize increased use of campus library space for studying and decreased use for book storage.  Even now some print purchases go directly to the RSF rather than into local stacks.  In fact UCLA paging requests from RSF have grown over 20% in the last 5 years and this trend may accelerate as a larger percent of campus collections are held at regional storage locations.  Complimenting this activity is an increase in scanning of key documents as they are requested for express delivery.

ii. Local stacks and circulation systems.  With limited space campuses will need improved management information from data warehouse systems about which items are needed for local circulation to which departments.
iii. ILL services.  There is currently an increased use of the “closest most convenient” print source.  Improved automatic identification of available electronic sources will further decrease the use of print.
4. Trends impacts ranked  in order of most significance (see Appendix A for statistical analysis of members ranking)
a. Significant increase in the use of digital content - 70-90% digital content

b. Portable personal devices

c. Increased cost of print materials
d. Decreased cost of digital storage
e. Open source code – openness of repositories and greater collaboration on systems integration and systems development
f. Increase in bandwidth, especially wireless

g. Authentication – a federated single sign on function
h. Search systems – improved federation, more sophisticated search mechanisms
i. User expectations changing

j. Circulation patterns changing

5. Significant changes reflected in use scenarios 10 years in the future
A. Undergraduate user of the future – speed to content is prime
· A night in the life of the undergraduate:
· On the way from home to the lab and back again uses personal wireless device to
a. Connect to a portal

b. Join an online messaging group

c. Go to a courseware system

i. Use links to library content

ii. Do an online self-assessment

iii. Replay last few lectures

iv. Use a Google-like service for content searching

v. Use “recommender” & relevance functions

vi. Note that content and services will be integrated via a UC-eLinks-like mechanism

vii. Query an online reference service

· Create some new content (e.g., paper)

· Study and collaborate in the library 

· Use “special – high power” display device in the library

B. Graduate user of the future – depth and breadth of content are prime
· The difference between the amount of content available online between the Sciences and the Humanities will continue
· Campus visits will still be necessary for the use of labs, special locations materials, classes, etc.
· They will connect to their specialized “space” domain/community 

· Activities will require higher bandwidth, e.g. for visualization portals
· They will begin to create lifetime libraries using digital, online portable devices
· They will execute highly specialized searches – looking for breadth & depth of retrieval  

· They will seek advice from librarian subject specialists if it is convenient 

· Access to specialized content (e.g. law or business school library content) with different cost models may be needed
· The library may gate keep or provide special access to restricted library data archived by research institutions 

· The library may support the peer review process by being a repository for  content created for that process

· Graduate students may archive course content for faculty advisors
C. The Library of the future – the focus is digital
· Librarians will provide specialized search expertise, especially that relating to quality content sources, search tool use, and development of trained artificial intelligence systems
· The library will provide support for meta-searching system development, customization, and branding
· Librarians will continue to organize knowledge through the authoritative selection of resources and provision of specialized metadata
· Online librarians will become widely available though they will operate from anywhere – e.g. from home, from India, from Starbucks
· The library will manage resource licensing

· The library will provide space for student collaboration  which may be staffed to provide auxiliary services
· The library will provide support for distance learning activities
· Librarians will work with content creators to develop, house, archive, and provide access to digital content

· The library will host web sites and services for an expanded community
· The library will be active in the integration of its content and services with electronic courseware

· The library will design systems to create richer metadata for digital and print assets

· Branch libraries may operate under new and radically different models
· As the campus moves marketing and sales more online –  e.g., branding, fund raising, alumni management – the library may become more involved in these activities
· Collaboration between librarians and faculty will increase
D. Library IT of the Future – the operational focus will shift to the following areas
· Infrastructure changes: 

a. Cost benefits may lead to outsourcing of infrastructure and operations, for example, server room and servers, email, workstation support, network maintenance.  A team of technical staff will still be needed for planning, design, coordination, and over-all management
b. Use of grids for high-end services such as the provision of access to visualization resources
· Digitization of content:
a. A greater number of local special collections will require management
b. New digital content created locally will require automatic capture mechanisms
c. The reliance on digital archives (e.g. CDL’s DPR) as repositories and for services such as format migration will become standard
· Developing and stitching together software to: 

a. Create access methodologies for web services

b. Manage a single central catalog database for UC
c. Manage the circulation of non-digital materials
· Create management information systems through data warehouse and log analysis applications
6. Key Indicators

A. Trends towards a greater proportion of electronic resources available for academic use
B. Declining circulation rates at campus libraries but increasing regional circulation rates
C. Use of electronic content will be much greater than that of print
D. Watch for acceleration or de-acceleration of current trends, such as only marginal or costly material being left to be digitized, which may be counterbalanced by increasingly born-digital content 

E. Pressures on campus library space utilization

7. Library IT management priorities for the next decade
William G. Bowen, President of the Mellon Foundation, had emphasized the need for a radical re-evaluation of our academic processes:

Urgency.  • Let me return for a moment to the theme of “urgency,” this time to broaden the context.  Those of us in the US sometimes take for granted the preeminence of the US university system.  That can be a huge mistake, and it is well to remember that sometimes “the last will be first.” Universities in other countries, and I think especially of Asia, are enjoying strong support from their governments, and in many cases they may be able to leapfrog developments in this country because they have no (or fewer) legacy systems to jettison.  It is wise, I think, to keep a watchful eye on what new competitors are doing and to try and anticipate big developments, not just respond to them after the fact.  —Copyright © 2005 William G. Bowen, President Mellon Foundation
This re-evaluation and the planning that must accompany it are particularly critical for our libraries if they are to remain a hub of information services on our campuses.  The following management recommendations are prioritized on the basis of potential impact and lead time for the effort required to implement them. 

Top 3 -  highest impact and longest lead time – start now
1. Centralize all search and metadata services and regionalize circulation.  Two regionalized circulation systems could share bibliographic data for redundancy.  This recommendation assumes that circulation volume continues to drop significantly at local campuses.  The action will require a well-developed re-organization plan and timeline. 

2. Strengthen local and system wide library systems integration.  This includes integrating (or “stitching together”) with campus systems such as content management, course management, administration, and single-sign-on (identity management) systems.   To be most effective, collaboration with campus planners and developers to find common solutions and system wide integration techniques must be more widespread..  This activity would also benefit from systemwide identity management.
3.  Rebalance resources between UCOP, regional, campus and Library IT centers as computer and software infrastructure and development needs change.

Also requiring significant Library IT resources and planning over the next decade

4. Build library management information and/or decision support systems covering online usage of electronic and print resources and services.  Provide level-of-service metrics to inform decisions about outsourcing system infrastructure support.
5. Strengthen local campus digitization of strategic collections in federation with the rest of the world.  This will require terabytes of disk space and back-up capability.
6. Increase proactive efforts to expose unique library digital content to national web collaboration, search and discovery systems (e.g. OAI, Google, and Open Content Alliance). 

7. Shift library staff skill sets to become more web technology and tools savvy.
8. Centralize acquisition of all digital content at the UC level; regionalize acquisition for print acquisitions.

9. Network access may become a potential bottleneck at some campuses in terms of security, port availability, high bandwidth wireless, and firewall issue, and support for network changes needs to be insured throughout the UC system.
10. There must be support for increased volume in overnight delivery systems between all locations.  Consider leaving requested material at the requesting library until requested again by another location
11. Develop software to support increasingly mobile users.

12. Design alternative library space utilization plans as print resources are relocated to regional centers and the need for high-end technology study spaces grows.  This may require more wireless ports and power in some areas.
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Appendix A:   Trend Impact Analysis of Trends
TRENDS

1. 70-90% Digital Content

2. Portable personal devices

3. Print costs increasing ↑

4. Decreased cost of digital storage ↓

5. Open source code – collaboration, openness, stitching/integration, system creation

6. Increase in bandwidth, esp. wireless

7. Single Sign On - Authentication

8. Search Systems (Single Search), getting better

9. User expectations changing

10. Circulation patterns changing

RANKING by LTAG members
	UC Campus Rep Number
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	Totals
	St Dev

	70-90% Digital Content
	2
	3
	2
	2
	4
	5
	1
	5
	3
	5
	5
	37
	1.501514

	Search Systems (Single Search), getting better
	5
	0
	3
	4
	3
	4
	0
	3
	5
	1
	4
	32
	1.814086

	Portable personal devices
	0
	4
	5
	5
	1
	3
	5
	0
	0
	2
	2
	27
	2.067058

	User expectations changing
	0
	5
	0
	3
	0
	0
	0
	4
	4
	3
	0
	19
	2.053821

	Increase in bandwidth, esp wireless
	0
	2
	4
	0
	0
	0
	2
	0
	2
	4
	0
	14
	1.61808

	Open source code
	4
	0
	0
	5
	1
	0
	0
	0
	0
	0
	0
	10
	1.814086

	Single Sign On - Authentication
	3
	1
	0
	0
	2
	0
	4
	0
	0
	0
	0
	10
	1.445998

	Circulation patterns changing
	0
	0
	0
	0
	0
	0
	3
	2
	0
	0
	3
	8
	1.272078

	Decreased cost of digital storage ↓
	1
	0
	1
	0
	0
	2
	0
	1
	0
	0
	1
	6
	0.687552

	Print costs increasing ↑
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	0
	2
	0.40452


NOTE:  It is unclear what causes the deviations in scoring; this may result from differences in the size of the campus, the system support focus vs. systems development focus, or the level of Library IT staffing.
Members 


Berkeley –Lynne Grigsby 


Davis – Dale Snapp 


Irvine - Diane Bisom 


LA - Stephen Schwartz (chair) 


Merced - Donald Barclay 


Riverside - Terry Toy


 Santa Barbara - Larry Carver, Catherine Masi 


Santa Cruz - Eric Mitchell


San Diego - Declan Fleming 


 San Fran - Heidi Schmidt 


CDL - Mary Heath, Peter Brantley 


LAUC - Gabriella Gray ��








UC Members 


Berkeley –Lynne Grigsby 


Davis – Dale Snapp 


Irvine – Colby Riggs 


LA - Stephen Schwartz (chair) 


Merced - Donald Barclay 


Riverside - Terry Toy


Santa Barbara - Larry Carver, Catherine Masi 


Santa Cruz - Eric Mitchell


San Diego - Declan Fleming 


San Francisco - Heidi Schmidt


CDL - Mary Heath


LAUC - Gabriella Gray ��
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