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Abstract 
purpose - This paper proposes indicators for measuring the success of institutional repositories 
based on their demonstrated integration with other research initiatives and provides a snapshot of the 
current state of selected institutional repositories in Canada through a review of their web presence 
and their integration with university library and research pages. 
~esign/methodology/approach - Using the proposed indicators, an examination of the web sites 
of selected Canadian universities who are participating in the Canadian Association of Research 
Libraries Institutional Repository project was undertaken. 
Findings - Institutional repositories are growing in Canada and that the Canadian IR community is 
on the way to the proposed model future - integration with existing university research practices. 
Originalitylvalue - Indicators such as those proposed in the paper can provide a basic framework for 
evaluating IR projects and highlight areas where the library can generate additional support for these 
worthwhile projects. 
Keywords Digital libraries, Canada, Research libraries, Critical success factors 
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Introduction 
It has been five years since MIT announced its new research project: 

. . . to build a stable and sustainable long-term digital storage repository that provides 
an opportunity to explore issues surrounding access control, rights management, 
versioning, retrieval, community feedback, and flexible publishing capabilities @Space 
Project, 2000). 

Since, then, institutional repositories have sprung up at academic institutions across the 
world. Like most ideas whose time has come, a number of technical solutions came to 
prominence at the same time. In addition to DSpace from MIT, eprints at the University of 
Southhampton, eScholarship repository from the University of California, other vendor 
produced and locally developed solutions, and open source products like Fedora, 
addressed the issues of repatriating the university's scholarly work from commercial 
publishers and providing long term, secure access. Institutional repositories have been the 
topic of countless discussion lists, articles, and conference presentations internationally, 
nationally and locally. If the success of institutional repositories could be measured by the 
volume of the literature produced, the digital tonnage would be impressive indeed! Library Hi Tech 

Prosser (2003) sums up the current thinking: VOL 24 NO. 2,2006 
DO. 211-226 

The benefits of institutional repositories to institutions and individuals are numerous. oEm"'d~rOuphb'is'ng~imit* 0737-8831 

Most importantly, they ensure the long-term preservation of an institution's academic output. mr 1o.nwo7378a30s10669w 
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They can also increase its visibility and prestige, and act as an advertisement to attract 
funding sources, potential new faculty and students. For the individual, they provide a central 
archive of a researcher's work, they increase its dissemination and so, potentially, its impact 
on the research community, and they can act as a full CV as all the researcher's output is 
gathered in one place. 

Even after five years, institutional repositories are comparatively new to the academic 
212 world. While the costs of establishing an institutional repository are modest when 

compared with other library initiatives (integrated library systems, electronic resource 
management systems, acquiring of online resources) the notion of archiving the 
scholarly output of the university and making it available in the context of the institution 
along with its existing subject context is one that scholars and administrators are still 
coming to terms with. One of the best ways of demonstrating the utility of the concept is 
to evaluate its success. So far, accepted indicators of success for the institutional 
repository have not developed. This paper explores indicators for measuring the success 
of institutional repositories and provides a snapshot of the current state of selected IRs in 
Canada through an investigation of their web presence and integration with library and 
research pages at their universities. 

Research questions 
Are indicators emerging to measure the success of IRs and how do Canadian IRs rate? 
Based on the literature, work with IR colleagues, and personal experience, the author 
has developed a framework to evaluate IRs, using eight input indicators: mandate, 
integration into institutional planning, funding model, relationship to digitisation 
centres, interoperability, measurement, promotion, and preservation strategy. A 
further guage of IR success, user acceptance, is outside the scope of this study; 
however, further research, particularly usability studies, would do much to complete 
the picture of a successful IR. 

Methodology 
The proposed indicators were tested on Canadian IRs. To this end, an examination of the 
web sites of selected English speaking Canadian universities who are participating in the 
Canadian Association of Research Libraries (CARL) Institutional Repository Project was 
undertaken. (Repositories examined included Queen's University, Simon Fraser 
University, University of Calgary, University of Manitoba, University of New 
Brunswick, University of Saskatchewan, University of Toronto, University of Waterloo, 
University of Winnipeg. Additional repositories still in pilot phase were not evaluated.) In 
addition to the actual repository public sites (and their connections to various library web 
pages), university research services pages were studied to determine the amount and 
scope of research already available on the web and how much, if any, was integrated with 
the IR Where available, policy and planning documents on the web from the university 
and the library were examined to see how prominently the IR and general scholarly 
communications goals figured. Individual faculty web pages were also sampled. Using the 
observational results, the IRs were compared to the proposed indicators. Additional 
information on the Canadian Institutional Repository community was provided in the 
results of the annual CARL - IR survey. Thanks to CARL for sharing these data. 

It should be noted that there is a strong and rich development of repositories in 
Quebec where there has been early adoption of the institutional repository concept and 



much valuable work done on integrating repositories into the scholarly culture. At Institutional 
Universite Laval, the Archimede and Collection memoires et theses projects are early 
examples, as are Papyrus and the Archive des publications electroniques de I'UQAM at 

repositories 
the Universite de Montreal. Seminal research on scholarly communications has been 
done in Quebec and scholars from that province have contributed significantly to the 
literature. Work continues on collaborative projects in Quebec and with other Canadian 
institutions to archive and make accessible journal literature from Canada in the 
Synergies project and there is a strong representation of digitization centres in the 
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province. A similar investigation of the Quebec repositories would be of particular 
interest in that it might clarify whether advanced interest and understanding in the 
open access issues of scholarly communication actually translates into increased 
success for institutional repositories. 

A definition 
An institutional repository is an accessible collection of scholarly work that represents 
the intellectual capital of the university. Definitions of institutional repositories range 
from the broad and inclusive (Lynch, 2003) to the more narrow (Hamad, 2003). For the 
purposes of this paper, the best "fit" is Richard Johnson's definition: 

A digital archive of the intellectual product created by the faculty, research staff, and 
students of an institution and accessible to end-users both within and outside of the 
institution with few if any barriers to access. 

SPARC identifies four IR characteristics: "institutionally defined; scholarly; cumulative 
and perpetual; open and interoperable". (Crow, 2003; Johnson, 2002). 

Indicators of success 
The indicators proposed here are derived from and expand on those characteristics 
identified in the definition above. The measures are: 

mandate; 
integration with planning; 
funding model; 
relationship with digitisation centres; 
interoperability; 
measurement; 
promotion; and 
preservation strategy. 

Mandates 
A clearly defined mandate for the repository is key to its success. A repository that is "all 
things to all people" lacks focus and priorities and is difficult to populate on a sustained 
basis. As these projects begin, it is often tempting to embrace a broadly defined mandate 
to allow for seeding the content. While this can be effective in populating the repository 
initially, it will be important to get a clear vision of the repository as early as possible. 
Institutions need to determine the nature of the repository (multi-purpose, mandated, 
discipline specific, faculty centric, format-specific) and to present the repository to users 
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in an appropriate context. Along with the mandate come plans for promoting the 
repository and a strategy for growth. A champion in upper administration (at the dean or 
W level) and a governance/management structure which includes appropriate advisory 
committees will contribute to sustained success. 

Integration into institutional planning 
214 Like any key institutional strategy, the goals for the repository should be aligned with 

institutional academic plans. Most universities have accountability structures that 
outline institutional goals and relate projects to them. The institutional repository can 
provide excellent examples of initiatives that speak directly to research and 
scholarship. It can also provide a rich set of data to illustrate the breadth and depth of 
research being carried out at the institution. 

Evidence of linkages with research in planning documents serves to underline the 
commitment of the institution to the IR and provides "hooks" for grant applications 
and other funding opportunities. Institutional repository goals are often consistent 
with the needs of granting agencies. The survey of digital assets at the University of 
Florida comments: "If all major funding agencies mandated deposition, it is likely that 
major repositories could be developed rapidly with a critical mass of discipline-related 
documents" (Haas, 2004). Beginning in May 2005, the National Institutes of Health 
0 has done just that, mandating that all NIH-funded research be archived in 
PubMed Central ~ttp://grants.nih.gov/grants/guide/notice-files~OT-OD-O5-022.h~). 
In Canada, scholarly output is measured by the three major granting agencies - Social 
Sciences and Humanities Research Council (SSHRC), Canadian Institutes for Health 
Research (CMR), and Natural Sciences and Engineering Research Council of Canada 
(NSERC). Through their policies, all of these agencies address the need for archiving 
research results funded through public money, referring to the obligation of 
researchers to deposit research materials and make them available for other scholars. 
SSHRC has gone further, endorsing the concept of open access in 2004 (www. 
universityaffairs.ca/issues/2006/marchJopen~access~Ol.h~l). 

Funding model 
While there are a variety of models for funding an institutional repository, the first step 
is that there be an ongoing funding model at all! Many institutional repositories have 
been developed using "soft" money and on an experimental basis without any firm 
direction for sustainability. A number of the larger IRs have published their cost 
models and, while individual repositories vary, an average of approximately $200,000 
per year will provide for staffing, technology, content and ongoing archiving. 

There are as many funding models as repositories. MIT presents a model of 
institutional funding with a core set of services provided to faculty at no charge. 
Additional (premium) services are offered on a cost recovery basis (Barton and Walker, 
2003). Some repositories have developed pricing models and charge on a per-collection 
or per document basis. In this model, ongoing costs may be charged on an annual 
basis, depending on the size of the collection or the amount of storage used. 

An important debate is whether or not the funding for IRs should be provided 
centrally or whether a "pay as you go" model should be encouraged, in which those 
who use the repository fund it. Where libraries have been able to partner with their 
IT colleagues, the principal of using institutional funding may be easier to protect. 



IT projects are seen mostly as "utilities" that benefit all members of the campus Institutional 
community and are worthy of central funding. As more content is deposited in the IR 
(and presumably backed up and migrated to appropriate formats) an institutional repositories 
approach is the most robust and sustainable solution. "Pay as  you go" works for those 
large projects that have funding, but, typically, research projects are completed and the 
funding is no longer available. Also, many worthwhile projects are not funded by 
grants and cannot provide funding at all. In an ideal model, the IR governance 
structure would ensure an equal playing field for projects that are important to the 
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institution, regardless of available project specific funding. 
This indicator is important because it speaks to sustainability. A major question 

that scholars depositing their work in an IR should be asking is what is the 
sustainability plan, not only for archiving the actual materials, but providing access 
through an institution-supported platform. 

Relationshp to dtgr'tisation centres 
Libraries are increasingly becoming involved in providing centres that digitise 
primary materials and deliver access via the web. Some outsource the actual scanning 
and production facilities, while others have set up sophisticated centres to handle all 
the steps of digitising materials from copyright clearance to web sites for the end-user. 
For the purposes of this paper, the working definition of the institutional repository 
includes it as  a part of the larger digital library, which fosters all aspects of providing 
digital information to the end-user. Further, this paper posits that where institutions 
have a digitisation centre, the institutional repository will have a better chance of 
success. A digitisation centre, which provides scanning and metadata services, format 
conversion, copyright clearance, support of cross platform searching, and models for 
digital collections, is a key component to indicating institutional commitment and 
demonstrating to the faculty that there is expertise available to preserve their research 
Also, available facilities provide the practical means for accomplishing faculty and 
research group projects. Organizations that have active web publishing programs are 
likely to have already addressed issues such as  of open access, user authentication, and 
delivery of "born digital" materials. 

Regardless of whether the scope of the repository is broad and the institution uses a 
common software base for all types of digital collections, or an integrated approach 
linking separate platforms is taken, there appears to be a correlation between the 
implementation of digitisation projects and an institutional repository. 

There are likely several reasons for this. Universities that have the funding for an 
active digitisation program may be in a position to provide both hardware and 
software support for a repository. They may be staffed to allow for more 
experimentation and may also have the "critical mass" of systems expertise to sustain 
the repository. The size of university may also be a factor in that the larger universities 
may have research goals that include dissemination of scholarly work. Where the 
digitisation centre works closely with the copyright officer, the ability to populate the 
repository with retrospective collections of grey literature and also to assist individual 
faculty to archive their personal scholarship is greatly enhanced. One of the most 
difficult and time consuming tasks in populating the repository is ensuring that the 
appropriate copyright clearances have been sought. Individual faculty do not have the 
time or expertise to do this on their own. 
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Whatever the reasons, the presence of a digitisation centre seems to allow some 
repositories to populate content more rapidly and to attract research groups to use the 
repository. 

Interoperability 

216 Interoperability with other repositories indicates an ability and openness on behalf of 
the institution or library to contribute to national and international scholarship. 
Opening the repository to cross repository searching tools (OM and other harvesters 
as well as the generic indexing intools like Google Scholar) exposes scholarship in a 
new way and puts it in an international context. This is particularly important if the 
institutional repository is purely "institutional" in the sense that it collects 
institutionally created content, rather than a subject-based repository, which, by 
definition may cross institutional boundaries. The repository may be the only vehicle 
to distribute this important material and to provide an institution-wide context. 

Another type of interoperability is integration of the IR with course management 
tools. The institutional repository provides a persistent location for digital objects 
which can be accessed by a variety of software. Black Board and WebCT, examples of 
course management software, also provide the ability to store documents and learning 
objects; however, they do not provide persistent long-term storage. Faculty need to be 
educated on why they would store their learning objects in the IR, with benefits which 
include ease of depositing, sophisticated searching mechanisms, version control, and 
cross system authentication along with persistent long-term storage. Demonstrated 
working linkages from course management software to documents housed in the 
repository illustrate this point very effectively. 

Measurement 
In the CARL survey, Shearer (2003) discusses "input activity" as a key indicator of the 
success of an IR. One of the biggest issues discussed in the literature is the challenge of 
populating the repository. Content may include "pre-prints and other 
works-in-progress, peer-reviewed articles, monographs, enduring teaching materials, 
data sets and other ancillary research material, conference papers, electronic theses and 
dissertations, and gray literature" (lohnson, 2002). Providing a framework for adding 
this content, whether it involves self-archiving tools or the infrastructure for content to 
be added by the library is one component. The amount of "born digital" material is 
another consideration. An IR containing only older, repurposed digital material has not 
yet become part of the ongoing institutional research culture. However, there is no 
question that the larger the critical mass of documents in the repository, the more it 
will facilitate output measures. 

The ability to measure usage (or output), also feeds into the evaluation of the 
repository itself and its content. Web sites now routinely measure "hits" and often keep 
track of hits by location (IP address) to measure on and off campus use. This 
measurement is still in its very early stages, with no consensus on what comprises a "hit". 
Some repositories consider only actual viewing or downloading of documents as 
a measure of usage, while others will count every page that is viewed. Traffic to the 
repository, whether through direct traffic or exposure through harvesting or metasearch 
indexes, is one way to see that the content is contributing to wider scholarship. 



But hit counts are not sufficient for an IR. The ability to track citations and analyse Institutional 
the contributions of repository content to scholarship is an important incentive for 
scholars to add their research to the repository. Statistics of this sort contribute to repositories 
institutional research outcomes and are powerful data to be used for individual career 
progress. In particular, where universities mandate the archiving of publications in the 
repository, it will be important to assess how this material is used and whether it 
increases the research visibility of the university. 217 

The combination of input activity, usage, and citation analysis will give the full 
picture of repository effectiveness. These data, in turn, can be used to show evidence of 
the use of the repository by a variety of users and provide benchmarks of use and 
gowth over time for university administrators and grants funders. 

Promotion 
Promoting the repository with faculty is an additional crucial factor. It requires that 
librarians tirelessly promote the IR. Changing the culture of scholarly communications 
is not an easy job and uptake remains slow in the academy. Many repositories are using 
the "if you build it, they will come" philosophy. Through developing the infrastructure 
and encouraging early adopters, a critical mass of content will attract other researchers 
and illustrate to administration how the repository will meet institutional needs. A case 
study from the Blekinge Institute of Technology (Linde, 2006) illustrates this well. 

One repository (Cornell) has introduced an incentive plan for adding material to the 
repository (http://dcaps.library.cornell.edu~faakygmk$. Faculty compete for grants, 
which are then used to develop and add content to the repository - an innovative way 
to raise funding and interest researchers in archiving their work! Suber (2006) recently 
reported in the SPARC Open Access Forum that Minho University is using financial 
incentives for departments related to the number and type of documents deposited. 

In a study of web-linked citations in scholarly articles, Carlson (2005) noted that 
approximately one third were no longer active and a further third no longer pointed to 
information pertinent to the citation. This is a powerful argument to convince 
researchers that their material should be housed in an institutional repository. As a 
success factor, this is more difficult to measure; however, it is suggested that where 
researchers who are familiar with the repository from both the input and searching 
sides will use it. 

Perhaps these inducements, combined with an institutional mandate, will encourage 
scholars to deposit their work. 

Preservation strategy 
Preservation is an important indicator of the seriousness with which an institution 
holds its IR. A key rationale right from the beginning for the development of DSpace 
was to test the ability to archive digital material for the long term. Without an 
underlying strategy for digital preservation, the institutional repository and its 
contents lack sustainability. Flecker (2003) observes "digital materials are surprisingly 
fragile . . . keeping digital resources usable by future generations requires conscious 
effort and continual investment". Lynch (2003) stresses that the IR must provide 
a "serious, long lasting commitment to the campus community". While the full costs of 
long term, digital preservation are as yet unknown, Gibbons (2004) and Crow (2003) 
recommend that institutions set up escrow accounts to help underwrite the long-term 
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24,2 the long-term archiving of digital materials, the presence of a written strategy and the 
investment of resources in this area indicate commitment. As Teper and Kramer note 
about theses, "benign neglect is a guaranteed model for failure" (Teper and Beth, 2002). 

Results and discussion 
218 Mandate 

Almost every type of repository was represented in the sites examined. While most 
contained scholarly information as defined above, there were examples of 
format-specific repositories (theses) and subject repositories, as well as broader 
repositories which might more properly be included as part of digitisation centres. All 
the repositories had mandate statements and had been carefully included in their 
library and institutional planning documents. 

Interestingly, while the repositories had a prominent role in these planning 
documents, almost all of them were virtually inaccessible from either the library 
(including digitisation sites) or research services web pages. This raises the question of 
whether the repository remains an "add-on" to the research culture of the university. 
One indicator would be mandated use of the repository. Despite statements of the 
granting agencies, none of the CARL participants have yet developed policy 
statements mandating the deposit of research materials in the repository. A national 
policy in this area would provide strong encouragement for the development of 
Canadian IRs. 

Examples of mandate statements included: 

To establish an innovative institutional digital repository to collect, preserve, and enable 
distribution of research, teaching and learning material generated by Queen's scholars, 
teachers and researchers. It will reflect the Queen's goal to "Foster scholarship and 
interdisciplinary teaching and learning, the library's goals to support learning and excellence 
in teaching and research (an extension of the consortia1 'Scholar's Portal' to digital 
publications) and provide a stable long-term storage and content management system to 
house academic materials in a variety of digital formats" @ttp://library.queensu.ca/webir/ 
planning/q_spacejlanning-document.htrn). 

To create and establish an electronic system that captures, preserves and communicates 
selected digital intellectual output of SFU's faculty and researchers and to provide the stable 
long-term storage and preservation needed to house these digital products. The SFU Library 
Institutional Repository Project makes publicly accessible selected parts of the University's 
record of scholarly information. Participation in the Project is purely voluntary (www.lib.sfu. 
ca/about/projects/institutional~repository/about/mission.h~l). 

Planning documents 
Where library-specific planning documents were available on the web sites, the notion 
of an institutional repository was implicit rather than explicit. One example covered 
the broad spectrum of scholarly communications issues: 

[The University should] 

a. encourage faculty to retain full control over their copyright when submitting scholarly 
work to publishers (i.e. granting right for publication only, retaining electronic rights, 
granting rights for use within the University, etc.). 



b. prepare standard letters of release for participating faculty to use in substitution for or 
amendment of publishers' standard copyright releases. 

Institutional 
c. encourage other universities to initiate similar arrangements. repositories 
d. undertake to assist any disciplinary group seeking to establish an electronic repository or 
electronic journal and to provide appropriate advice and technological capacity. 
e. take up the challenge of the Association of Universities and Colleges of Canada (AUCC) 
Task Force on Scholarly Communication, particularly Recommendation 10: "to give high 
priority to establishing the electronic and computing infrastructure that scholars require to 219 
disseminate and access knowledge electronically" (www.ucalgary.ca/library/lftf/finalreport 
execsummary. htm). 

At least one of the CARL universities has had its Senate adopted the "Principles of 
Emerging Systems of Scholarly Publishing" from the March 2000 Conference in 
Temple Aruona (www.queensu.ca/secretariat/senate/policies/El). 
Institutional planning information was more difficult to find. Where institutional plans 
were published on the web, they tended to be general and not to include information on 
specific projects. Recent budget documents were not generally .available on line. 
Several of the repositories did include informational pages about their repositories; 
however, the link to institutional plans and priorities was not evident. 

All the repositories surveyed indicated that they were closely aligned with research 
prioritieslactivities. One repository noted that there was joint sponsorship of the 
project between the library and the vice president (research); however, links to the IR 
were nowhere to be found on either the library's or VP (research) pages and this was 
consistent across the board for all the Canadian repositories. 

Funding model 
The Canadian scene is not much different from the repository models mentioned above. 
Because of the close linkage to research (and felicitous timing!), some of the CARL 
universities obtained seed funding for their institutional repository projects through 
the national Indirect Costs of Research program provided to each university by the 
granting agencies. This funding was used to set up the basic infrastructure and 
staffing for an initial "pilot" project. Some repositories have arranged for ongoing 
support from research funding, while others are looking for allocations from the 
current operating budget for the library. At least one Canadian IR provides cost 
breakdowns and sample letters for researchers to include in their grant applications 
with a view to charging research communities individually for the use of the 
repository. A cost model developed through the CARL project would help individual 
repositories in developing their sustainability plans. 

Relutionshz$ to digitisation centres 
The relationship between the IR and the digitisation centre was not an explicit one in 
most of the libraries surveyed. In cases where the IR was linked at all to the library web 
pages, it was seen as a "special project" and not as an additional catalogue of materials. 
An unexpected result was that, generally, the digitisation centres were also not 
explicitly linked to the library pages. Of the universities sampled, half had active 
digitisation centres (Simon Fraser, Calgary, New Brunswick, Toronto) and these were 
also the repositories with the largest content. In only one case was the IR linked from 
the digitisation web pages and none of the repositories were included in the lists of 
catalogues to be searched via the library web pages. But the digitisation centres were 
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24,2 links to digitisation projects unless you were "in the know" about the name of the 
digitisation program or centre. 

The argument that the presence of a digitisation centre fosters the growth of the 
institutional repository is valid only where the centre and the institutional repository 
actually interact. The development of expertise and the use of common standards 

220 setting the stage for cross searching would seem to be obvious in our organizations and 
I believe that this is going on, but evidence is not available from the service side. This 
needs more study, particularly in whether both the digitisation centre and the 
institutional repository actually have been embraced by the larger organization. More 
information is becoming available in the literature. See the recent issue of Reference 
Services Review 3(3) 2005 

Interoperability 
Interoperability is a key component of the CARL Institutional Repository Project. From 
the beginning, members contributed their metadata to be harvested by the CARL 
harvester managed by the Simon Fraser University Library. Cross repository 
searching requires that IRs comply with the Open Archives Initiative-Protocol for 
Metadata Harvesting (OAI-PMH). OAI-PMH compliance is facilitated by many IR 
software programs use of the same software @Space), other softwares are also being 
used and research continues on interoperability. Most Canadian repositories are also 
harvested by OAIster and indexed by the Google search engine. 

Promotion 
Promotion of the repository was clearly being done at all the institutions sampled. 
Informational web sites, promotional brochures, presentations to departments, etc. 
were very well represented. All used the concept of courting "early adopters" to pilot 
the concept and provide exemplars for other groups on campus. The CARL project web 
site provided important background information and support for individual projects. 
Using one of the repositories to house documentation showed the commitment of the IR 
community to this concept. However, even in this model there was potential to add 
more information to the central repository. Researchers, even librarians, need to be 
reminded of the importance of depositing their work. 

Measurement 
It is not yet clear how much content indicates a successful repository, nor whether a 
breadth of content types or a specialized repository is more successful. In his survey of 
45 IRs, Ware (2005) found that the average number of documents per archives was just 
1,256 and consisted principally of theses and dissertations, grey literature, much of 
which, presumably, was digitised rather than born digital. 

In this study, content was measured in two ways. First, where it could be easily 
identified through a browse list, the number of actual submissions in the repository 
was noted. Then, web pages for research institutes, centres, and individual faculty 
were sampled to see how much digital content was available from these sites and if 
these sites linked back to the IR for storage and archiving. While there was one very 
large repository (over 4,000 documents), the others were similar in their size and scope 
(an average of 250 documents). The average number of documents more than doubles 



if we include the large repository. Three repositories that concentrate solely on theses Institutional 
were not included, as it was not easy to get a title count. With these included, Canadian repositories 
repositories are approaching the kind of numbers outlined by Ware. 

The growth of Canadian repositories since 2003 has been documented in the CARL 
survey (Shearer, 2003) and updated for 200412005. Designed for self-archiving by 
communities of scholars, the direct input activity by individual researchers has been 
negligible. To populate their repositories, almost all the CARL participants have 221 
provided services to assist researchers in clearing copyright and transferring their 
documents to the repository. Several have used batch loading utilities to transfer 
existing collections. 

A fundamental principle of traditional IR collections is that they are self-selected by 
the community (whether as the work of an individual researcher or research group). 
While content in all of the IRs represented the expected research material, there were 
some exceptions. In fact, content in digitisation centres and IRs overlaps in all of the 
libraries. Digitisation centres typically included primary collections of documents and 
images available for use by researchers, often material scanned especially for a project. 
These collections have been selected by librarians, based on criteria developed for 
grant applications or already developed through existing bibliographies. Such 
collections are also included in some IRs, possibly because the IR software provides a 
broadly-based software tool to provide access. 

Some other types of collections that seem to be clustering in the IRs sampled include 
datasets, learning objects, and licensed library materials. Clearly an important part of 
the granting councils' strategy, datasets used for research are specialized and often 
derivative of the actual primary materials. In addition, many are licensed for use only 
by the academic community. Institutional repositories provide a convenient place to 
keep research data; however, the long-term use for this application will depend on the 
ability to provide secure access to such files. At least two Canadian repositories are 
experimenting with housing statistical and spatial data in the IR. 

Another collection is learning objects and course outlines. Where individual faculty 
members have created or collected learning objects, the institutional repository may be 
an appropriate place to house them; however, they also may require specialized 
authentication. So far, Canadian repositories are providing small amounts of learning 
object content. One repository has implemented DSpace as the base repository for a 
curriculum information system and made authentication transparent through LDAP. 
Another Canadian repository is investigating the possibility of including the IR as an 
application under the university portal for easy access and integration. Ability to 
search the repository from a number of entry points will be important in reminding 
faculty of its direct relation to teaching and learning as well as research. 

One repository is housing licensed material provided from an outside vendor - where 
the vendor did not provide a web site for searching and the university did not have 
another platform to deliver the files. This is working because the material is limited to 
access from the university IF address and the content is not harvested. Improvements in 
the software will allow for more sophisticated authentication, although it is fair to note 
that institutional repositories were not designed to control access but to facilitate open 
access to their holdings. Storing licensed material in the IR with its attendant need for 
user authentication and authorization creates internal tension. 
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24,2 key factor in successfully implementing a conference site is getting clearance from 
speakers to store their material in the repository. While this is no different than using a 
web site, speakers that are unfamiliar with the concept need information and 
assurances that their intellectual property will be appropriately handled. None of the 
Canadian repositories featured conference proceedings. 

222 Canadian repositories have also had excellent success with the format specific 
repository, mostly focused on theses. Development, not only of a storehouse and access 
mechanism but also workflow tools, has provided examples of best practices in this 
area. Examples include the Universities of Saskatchewan and Waterloo and an 
emerging project at the University of Victoria. 

One repository is providing space for university administrative publications 
(University Secretariat). While this is outside the definition of a "scholarly" repository, 
it may be an excellent source of sustainable funding for the repository. 

Whether or not such a broad range of material is suited for the original definition of 
an institutional repository remains to be seen. The pure IR provides material with no 
access limitations to support the widest possible dissemination of research findings. 
Canadian repositories have followed the broader definition (Lynch, 2003) primarily to 
attract a critical mass of content to the repository. 

It is still early times in the repository community to have good statistics and few of 
the Canadian sites were reporting usage online. This is an area that the CARL project 
should continue to promote, particularly where the same software is used, so that 
utilities developed by one repository can be shared by all. A common definition of 
usage, particularly when based on web visits would be very useful. 

Preservation 
Reporting on an ERPANET study, Ross (2003) noted that "So far we have identified 
few organizations actively developing solutions to enable digital longevity". This is 
consistent with the Canadian experience to date. A national strategy for the 
preservation and migration of digital content is under discussion and an important 
component is the willingness of the heritage communities to work together. With the 
possible exception of the one large repository, there is no evidence on the web sites of 
long-term preservation plans. 

Summary 
A case study of one repository shows the work that still needs to be done in integrating 
a repository into the research culture. The University of Calgary (http://dspace. 
uca1gary.a) has about 700 digital documents in its repository, representing a broad 
base of materials, some of which require authorized access. 

Information resources planning documents highlight the repository as an important 
contribution to research and scholarship at the university and funding was provided for 
the pilot project by the vice president (research). Information technologies is supporting 
the hardware and operating system and actively assisting with the application (DSpace) 
support. Research groups have been slow to respond to invitations to deposit materials 
in the IR; however, there is one success story, the Alberta Gaming Research Institute, 
which has worked with the UofC Digitization Centre to clear copyright and digitise a 
large body of grey literature which supports the work of the institute. 



A project to migrate theses to the repository has finished the first phase (to put the Institutional 
bibliographic records for all UoK theses in the repository) and, working closely with 
the Faculties of Graduate Studies and Medicine, a pilot to use the workflow capabilities 
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of DSpace will be launched this year. Populating the repository with the thesis 
metadata has been controversial. A particular problem for harvesting, providing only 
metadata records does not fit with the spirit of open a m  and the total of records in 
the repository is misleading. This is an important issue in IR planning at the local level. 223 
By definition, the IR is a tool for broad access to scholarly materials and using it for 
local solutions to access may come into conflict with the larger context. Principles 
for the nature and scope of repository content will help with such issues. 

The IR supports the development of individual web pages for faculty and senior 
faculty leaders have agreed to house their curriculum vitae information in the 
repository. One online journal is using the system and others have expressed interest. 
Staff in information resources (library, archives, museum, and press) have been 
encouraged to post their research and scholarly materials. Promotion of the repository 
as a place for hosting conference proceedings is an ongoing project. In the Canadian 
context. the repository is su-ful. However, there still remains a huge amount of 
content on the institutional web pages that remains to be captured. Over 50 institutes, 
centres, and research groups have web pages that include links to large numbers of 
documents that could be better preserved in the repository. Experiments continue on 
linking from external web pages to IR documents and this aspect of the project needs 
constant promotion 

We have found that to be successful, the IR requires dedicated staffing and funding 
and continuous promotion at the individual faculty level, as well as research groups 
and the university administration. Much still needs to be done! 

Conclusion 
Do the indicators enumerated at the beginning of this paper provide a framework for 
evaluating institutional repositories? The major premise of this study was that 
integration into the larger academy (through a general mandate. prominence in 
planning documents, institutional sustainability funding, promotion. visibility of 
content and web pages) is critical to the success of an institutional repository. Looking 
at the largest Canadian repositories it appears that this has some merit. 

The most important factor seems to be the development of a critical mass of content. 
Without that content, which represents a broad array of the scholarly output of the 
university, the institutional repository cannot help but be marginalized. Rut content 
alone will not secure the repository. Promotion of the service, examples of how it fits 
with other initiatives and links from within traditional library information-seeking 
tools will solidify the profile and use of the repository. Interoperability, a kev feature of 
repositories, and their exposure intools like Google Scholar will serve individual 
scholars well, but we need to make the connection for them between depositing 
material in repositories and finding it through these searches. Certainly the "magic" of 
all of our digital library initiatives is that the user does not have to understand how the 
pieces fit together. The bad news is that, by not understanding the infrastructure, they 
are often not able to see the role the library (and they) might play in providing access. 

Chan (2004) predicted: 



LHT 
24,2 

224 

If the progress of the open-access movement in the last two years is any indication, over 
the next two years we should expect to see substantial growth both in the volume and 
diversity of content that will be publicly accessible through IRs. 

While progress shows that institutional repositories are indeed growing in Canada 
and that the IR community is working toward the proposed model future, growth 
has not been as fast as might have been expected. Librarians have promoted the 
concept to their university administrations and academic colleagues. Enthusiastic 
scholars and research groups have begun to deposit their research in repositories. 
Libraries are investing staff resources into this new service. The CARL survey for 
2004 shows that the average staff investment is at least 1.6 FTE, with additional 
staff where a thesis project is underway. New models and tools for creating and 
archiving theses have been developed and cross platform searching of repositories 
has facilitated an institution-specific distributed model of storage. In partnership 
with the archival and museum communities, discussions continue on the best ways 
of archiving and preserving "born digital" materials. The CARL project has 
provided leadership and support for the individual repositories. Granting agencies 
have endorsed repositories as an important solution for providing open access to 
publicly funded research. 

To date, librarians have promoted IRs mostly in our own literature. Perhaps articles 
outlining the role of repositories in discipline specific research would be a next step? 
Foster and Gibbons (2005) noted: "The findings of our work-practice study suggest 
that with a faculty-centric approach to the design and marketing of repositories, IRs 
could become a compelling and useful tool". 

What remains now is to solidify linkages with key research groups on campus, 
through the vice presidents (research) and through the development of Advisory or 
Editorial Boards. Faculty and administrators who are involved in the process will 
promote the repository and model its use. In only one case did a repository web site 
show the existence of an Editorial Board. This is an area that institutional repositories 
should consider. While one of the strengths of an institutional repository is that it is 
community driven and individual research groups manage their own collections, an 
overall editorial or advisory board would promote the repository and provide a link to 
institutional objectives. Without a mandate to deposit, board members could provide 
encouragement to research groups to use the repository and show leadership within 
their own constituencies. It would be particularly important to have senior 
representation from the vice president (research), the library (and related areas like 
the archives, museum, and university press), and strategic research groups on campus. 

In the absence of mandated deposits to an IR, we need to find a way to integrate the 
IR into the research practices of our academic colleagues. Institutional repositories can 
put libraries right in the middle of research endeavours and provide a true service for 
both institutions and individual researchers. We need to promote not only the 
repository functions, so familiar and obvious to us as information workers, but also 
the workflow features that will insinuate the repository into the research process and 
provide the means to get research "front and centre" for our institutions. 

Hopefully, indicators such as those proposed in this paper can provide a basic 
framework for evaluating IR projects and highlight areas where the library can 
generate additional support for these worthwhile projects. 
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