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Digital Libraries: An Overview 

  

The conventional physical library has been a steadfast institution for much of human 

history. With the rise of digital innovations—the Internet, the Web, silicon microchips, 

scanners, and did I mention the Internet?—there is not only the option but also the expectation 

that the conventional media should digitize. However, despite the pervasiveness of 

technology, digital libraries remain a new and not yet fully-realized concept with numerous 

interpretations and visions for the future.  

 
What Is A Digital Library 

 

If asked, most people probably think they have a well-developed sense of what exactly 

a physical library is; they certainly have a well-developed set of expectations when they enter 

one. However, many of these conceptualizations would be at least a little off in the modern 

context of librarianship: books and card catalogues seem to hold precedent over databases, 

study space, or even downloadable audio- and e-books. Similarly, people have a number of 

interpretations of what digital libraries are and how to use them, some traditionally-minded 

(like the aforementioned audiobooks for download), some more far-reaching. My own initial 

concept was of the former persuasion: the physical library made available online. Different 

sources describe the digital library with different metrics, while some do not even try to pin it 

down at all. 

 
Definitions 

 

The DELOS Network of Excellence on Digital Libraries, a European research group, 

initially saw the digital library “as a system that enables any citizen to access all human 

knowledge, any time and anywhere … by overcoming barriers of distance, language and 

culture and by using multiple Internet-connected devices.” They have since updated this 

definition to a simpler: “tool at the centre of intellectual activity having no … borders or 

barriers on information.”
1
 Admittedly they deliver this statement in the exposition of their 

digital library manifesto, but it is nonetheless very vague and highly idealistic. Notably, both 

of these loose definitions adhere to the modern concept of physical libraries as places of 

scholarly interaction and champions of open information access. This suggests that digital 

libraries, too, are more than mere electronic repositories of digitized media.  

In our own textbook, Lesk dodges defining a digital library in the process of 

elaborately explaining all the software, pitfalls, complications, and other details inherent in 

the process. The closest he comes is in the preface, where he describes digital libraries as a 

combination of the structure and information-gathering of traditional libraries plus all the 

ready access of computers, guided by principles of collection management.
2
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A simplistic but more concise way of defining the basics of a digital library is that it is 

a “managed collection of information”—“managed” being the operative word—“stored in 

digital formats and accessible over a network.”
3
 Rather than answer questions, this definition 

adds new ones: Is a website a digital library? It would certainly seem to meet those criteria. Is 

a collection that is burned to a disc not one (i.e., is „digital‟ synonymous with „online‟)?  

Christine Borgman notes that researchers tend to take a collection view of digital 

libraries (that is, that they exist as a type of archive) while librarians see them as an institution 

or service.
4
 One‟s reasons for accessing digital libraries, this suggests, color the impressions 

one forms regarding their use. Neither is wholly wrong, but each side misses out on a facet of 

the library. Dagobert Soergel of Maryland University summarized the competing visions of 

digital libraries‟ functions to focus alternately on serving scholarship and research, as a means 

of accessing information, or as a service provided to users, though he posits that digital 

libraries must go beyond each of these roles to truly be beneficial.
5
 John Unsworth‟s 

definition, “an intentional collection of digital resources assembled, catalogued, indexed, 

preserved, and presented to serve the needs of scholarship,”
6
 is a tidy case in point for the 

scholars‟ side. 

Digital libraries have also been described as “extensions,” explicitly a continuation of 

their physical predecessors. Similarly, the Digital Library Federation (DLF) describes itself as 

a consortium that is “pioneering the use of electronic information technologies to extend 

library collections and services.”
7
 It sounds like they are championing digital libraries as a 

way of improving, or at least expanding on, the scope of regular libraries. Sun Microsystems, 

the corporation best known for their Java software platform, defines them around this term: 

“the electronic extension of functions users typically perform and the resources they access in 

a traditional library.”
8
  

The word “library” has a long history behind it and its continued use in the digital 

realm means that whatever new innovations come along will be colored by the idea of 

libraries as they were. This could mean old limitations are transferred needlessly to the new 

medium, or it may become as vestigial a term as “dialing” a telephone. Borgman opts for a 

broad definition, describing digital libraries as “an extension, enhancement, and integration” 

but not only of traditional libraries; other “information retrieval systems” and “information 

institutions” are included, widening the scope of its connotations.
9
 Digital libraries neither 

have to totally supplant nor only supplement conventional libraries. 
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Types of Digital Libraries 

 

 All these varying definitions reflect the array of collections that could be considered 

digital libraries. Some store content transferred from the physical world, others are purely 

digital; some are scholarly or at least “official” (by which I mean backed by an actual 

authoritative library of some kind), while others are highly personal and untraditional. 

 I will start with the obvious examples of digital library as traditional library extended. 

Greenstein and Thorin poetically describe this as “old wine in new bottles,” and it is the 

earliest, “least mature” stage in the evolution of digital libraries. The Internet soon became 

another vehicle for the catalog and to some reference and scholarly sources, and it did not take 

long for libraries to start dabbling with providing online access to some of their holdings. 
10

 

Currently, the Google Books Project
11

 and Project Gutenberg
12

 are probably the best known 

online libraries of digitized books. Project Gutenberg offers a collection of text versions of 

public domain works whereas Google Books provides images of scanned pages, a far more 

familiar set-up for reading. Google‟s project also better illustrates the potential of digitized 

collections thanks to its ability to search the text inside the scanned books as easily as one 

would use Google to search the Web. Amazon.com‟s “Search Inside” feature is a more 

limited instance of the ability of computers surpassing what a conventional book index can 

ever accomplish. These functions can supplement or altogether replace the physical indices, 

provided the copyright holders allowed the books‟ digitization in the first place, an issue I will 

discuss later. 

 Non-corporate institutions have also begun making their collections available online. 

The University of Washington
13

 and Syracuse University
14

 are just two of many schools to 

develop digital libraries showcasing their collections. Photographs, manuscripts, and art have 

been scanned and audio recordings have been digitized, arranged into collections (presumably 

mirroring the real life counterparts), and made available for public viewing. Many of these 

items are far more accessible than they would have been without the option of digitization due 

to their fragile or valuable natures preventing frequent handling. Neither site of the 

aforementioned schools required an account to view the collections (at least, not any I 

selected), whereas to view the materials in the real world would require some paperwork and 

verification of one‟s identity.  

Likewise, the New York Public Library system now has a “digital collections” page 

on their website that offers downloadable audiobooks, videos, photographs, and various text 

sources, including books digitized in collaboration with Google.
15

 In the Onondaga County 

Public Library system (who also offers some digital downloads), the manager of Betts Branch 

informed me that it was all a matter of conforming to patrons‟ needs for convenience.
16

 Of 

course, in the process of meeting their community‟s needs, an important goal of any library, 
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the library sustains itself and stays relevant. Services in general, library and otherwise, are 

trending towards remote access as people come to expect instant and convenient results. The 

result is the same—digital libraries, collections, et cetera are created—but I think it is 

important to remember that the creation of digital libraries is not all high-minded pro-culture, 

pro-technology experimentation. In the end, the users will drive this transition out of 

academia and into the popular mainstream, which will probably help bring about a more 

settled definition of the digital library term and their scope. 

 I believe that this popularization is already in progress in small ways. I have noticed 

both Apple‟s iTunes as well as Picasa, Google‟s photo organization software, refer to their 

content as libraries. Again, “library” is something of a loaded word with certain connotations. 

Whether mp3 or jpeg, the contents of either program are indexed, sorted into collections 

(albums, playlists, or via the metadata sorting options), searchable, and are part of a greater 

organizational arrangement. However, these examples also bring to the fore the sometimes 

fine line between „digital library‟ and „digital collection,‟ a line I would not have drawn prior 

to this class. If one demands networked access be a criterion for a digital library, then either 

program could be relegated to the collection category. Picasa has an upload feature and 

iTunes offers the potential for sharing one‟s music library across a network, but neither 

requires the user to take advantage of it. In light of the recurrence of accessibility in the 

earlier definitions, is my music library still a library when I am the only one with access to it? 

I fall back on the perhaps tired but, I believe, useful comparison to physical libraries. Many a 

person throughout the ages has had his own personal library of books; the homes of the 

wealthy had rooms officially referred to as libraries. Never were they under any obligation to 

open their doors to the public (for that matter, neither are the other types of library besides 

public) to keep this room designation.  

These programs could also be categorized as digital libraries with purely digital 

origins or nearly so. Certainly CDs can be ripped and photographs scanned, but mp3s can be 

shared and never touch physical media, while digital photographs are just bits and bytes until 

(if) they are printed. A more ambitious digital organization project is that of the Internet 

Archive, particularly its “Wayback Machine” archive of websites. Everything online is highly 

transient and can change rapidly with no regulation of labels, no common vocabulary to guide 

keyword searches, and if there is a back-up of any given site, it is among someone‟s personal 

files, inaccessible to the rest of the Internet. This lack of organization removes the Web from 

qualifying as a digital library itself, but an indexed collection of saved webpages certainly 

does. The digital libraries of Harvard and New York University have the capacity to digitize, 

but instead they are focusing “on providing systems environments and infrastructure capable 

of managing digital assets as may be acquired or used within their host institution.”
17

 

In many ways this is a simpler feat than digitizing physical collections: there is no 

fussing with delicate materials or trying to determine how best to represent a three 

dimensional object in a two dimensional space, and no possible loss of clarity when capturing 

an image of a page. However, due to the lack of uniform standards, the amount of 

uncontrolled content easily inflates out of control: I would suggest that it is ten years too late 

to ever come close to accounting for the entire Web „collection.‟ What standards exist are not 

consistently used and there are still numerous variations to take into account. This is not quite 

a universal problem with digital media, however. Flickr.com also treads the line between 

library and collection, but by being accessible across the network, it is a closer match than 
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Picasa. Indexing is accomplished through a collaborative effort to tag images with (hopefully) 

appropriate keywords. It is inefficient with sketchy authority, but otherwise there would be far 

too much content for a limited set of people to do in a reasonable amount of time. 

 
What A Digital Library Is Not 

 

 I previously mentioned the issue of distinguishing between digital libraries and 

collections. In some cases, this is a simple matter: an assembly of numerous digital collections 

in an organized, accessible layout would reasonably constitute a library. Both the Syracuse 

University and University of Washington sites illustrate this set-up. A collection that consists 

of a set one medium of one particular subject, however, may not seem to have the variety or 

expansiveness or organization expected from a library. On the other hand, if the organization 

is there, is it fair to discriminate based on uniformity of format? Before microfilm, DVDs, and 

computers, physical libraries were previously repositories of mainly books.  

 A clearer distinction lies between that of library and database. To be a (digital) library, 

the content is expected to be available in some way to the user. Databases are more like the 

catalogues of the library—useful as finding aids but they cannot be confused for actual 

content in and of themselves. 

 

What A Digital Library Could Be 

 

 This subheading is actually something of a misnomer. There is a divergence between 

the ideals of what a library ought to be and what some digital libraries currently are. I do not 

think that this deviation invalidates those libraries—for one, physical libraries have not 

always conformed to the American Library Association‟s “Code of Ethics” and therefore the 

ideals of open information do not intrinsically belong to the library, and two, digital libraries 

are developing from a completely different context. Granted, that context includes an already-

formed ideal of open access, but at the same time, there is a lot of private development 

occurring in this area. I will not say that the private/corporate interests are progressing ahead 

of the public ones—I‟m not even sure how that would be measured—but they definitely have 

a solid standing that won‟t easily be dislodged by un-enforceable ideals. 

 A particularly contentious sticking point is payment. The very definition, per 

Merriam-Webster, of „library‟ explicitly excludes sales.
18

 The ALA expects libraries to 

provide “equitable access.”
19

 It may seem odd, then, to have digital libraries exacting payment 

in some way for access to their collections. The Institute of Electrical and Electronics 

Engineers (IEEE) hosts a digital library of journals, letters, magazines, conference 

proceedings, and so on.
20

 Guests only have a catalogue-level of access; for full access to the 

actual content one must purchase a subscription. Of course, this is the library of a private 

company that would only like to support its paying members: another potential point of 

contention. Private physical libraries have always existed, belonging to either individuals or 
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companies or whomever, but these libraries may as well be invisible to the average person 

who does not go looking for information in, e.g. corporate libraries. On the Internet, however, 

those collections may have been indexed by search engines and sit just out of reach of the 

average browser who does not expect to find information so locked down online. 

 There was also some debate in class whether a digital library had to be scholarly in 

content. For my personal definition, I do not consider the perceived caliber of the library‟s 

contents. Public libraries are not comprised of all nonfiction books; for that matter, neither are 

academic libraries. Even fiction may be scholarly to the right kind of scholar, like a 

sociologist or a historian needing intimate insight into a cultural subject. I may not personally 

care for a series of comic book-related collections, but that certainly does not reduce the 

number of library criteria (organization, access, etc.) it already meets. Requiring scholastic 

subject matter would also remove the user-generated libraries of Flickr, Pandora, iTunes, 

Picasa, and so on from the mix. 

Unlike the current role of the conventional library, a digital library supporting a 

physical collection is able to serve as more of an archive. The original materials would all be 

safely preserved with fewer (or in some cases even no) barriers to access.  

 

Difficulties Digital Libraries Face 

 

Though digital libraries have matured greatly over the past fifteen years, there are still 

a number of issues that will have to be resolved for them to grow further: 

 

 Financial Issues 

 

 Digitizing every book is an impossibility right now. Lesk estimates that it would cost 

$1 billion to mechanically convert 100 million books, never mind the licensing fees.
21

 Most 

libraries are not exactly flush with extra cash, particularly public libraries, and those that 

could afford significant digitization projects would probably be unwilling or unable to share 

with the others. Even once the digitization was the completed, there would still be the matter 

of maintaining the hardware the files were stored on, both physically (everything wears down 

eventually) and technologically (as software and formats change). 

 However, digitization could also bring the benefit of freeing up physical shelf space. 

Deselecting books from the collection would not necessarily mean the books are wholly 

removed: a lightweight digital copy could be retained on the off chance a patron desired it 

even as room is made for a potentially more popular item. For non-text items, the originals 

could be stored in a more permanent, possibly more compact way since some of their traffic 

could be diverted to the digital capture. 

 

 Licensing Issues 

 

 Even with all the necessary resources to build the digital library, it can all be brought 

to a halt by copyright and licensing issues. Google Books, of course, is the paramount 

example these days, having been pulled into court for distributing books still in copyright, 

though it has thus far maintained its ability to do so by sharing with the publishers its ad 
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revenue from those pages.
22

 The creators of digital libraries must be aware of the copyrights 

of their holdings; if they are converting a physical collection as well, they need to find out if 

they even have the digitization rights. 

 Permission to digitize may come with a restrictive license. The copyright holder may 

demand restricted access to the collection and strict controls over what can be done with it 

that may interfere with the normal services available to patrons.
23

 This can mean access is 

contingent on a paid subscription or through certain allowed IP addresses, hence the need to 

go through the library‟s proxy when accessing databases remotely.
24

 

 

 Access Issues 

 

 There are two directions from which accessibility may be threatened, the library end 

and the user end. The digital library may for whatever reason charge for access to their 

collections, reducing the number of potential users greatly. The library may not even be made 

to the public at all, like a collection of documents relevant to the employees of a company 

accessible only through the office intranet. The libraries will also have to determine how best 

to make their collections searchable through effective metadata. This is even more important 

for collections that include non-text media which must be adequately labeled and categorized 

to have a hope of being found when needed. There is such a discrepancy between search 

capabilities, even with minor improvements for photos like face and location recognition.
25

 

This really emphasizes the need to ensure a controlled vocabulary and detailed metadata are 

available until better alternatives are devised. 

 On the user side, Internet access may not be available. It seems practically universal 

these days, but only 25.6% of the world population has access, and roughly 25% of North 

Americans in particular still do not have it.
26

 Many users are still not fluent with using the 

Internet to find information or they are not comfortable navigating seemingly complicated 

library sites. Sometimes the sites actually are complicated, even, and it is important for a 

digital library to have a considerate, user-friendly architecture. 

 

 Technology Issues 

 

 Michael Hart, the founder of Project Gutenberg, when explaining his choice of digital 

formats, predicted, “Alice in Wonderland, the Bible, Shakespeare, the Koran and many others 

will be with us as long as civilization ... an operating system, a program, a markup system ... 

will not.”
27

 

Where previously there was the concern about the slow decay of paper and 

the effect of light and temperature on the integrity of collections, digital libraries 
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must also be concerned with the rapid pace of obsolescence. “Data rot,” I have 

learned, refers to the physical degradation of storage media and the loss of 

compatible reader devices of those formats, leading to lost data.
28

 If a digital library 

does not perform the needed maintenance, access to its collections may be lost. 

Many older formats can actually be more stable than the newest ones. The BBC 

Domesday Project, honoring the anniversary of the first land census compilation in 

England, is a good example. While technologically innovative for the 1980s, this 

collaborative archive of thousands of photographs, maps, data sets, and movies was 

stored on laser discs, which compact discs soon replaced. This led to the awkward 

situation in that the 900-plus year old Domesday Book could still be read while “the 

modern multimedia digital equivalent was unreadable after a mere decade and a 

half.”
29

 

This has serious implications for the ability of digital libraries to really 

preserve the materials they are effectively archiving. As of October 2008, there was 

an estimated “369 exabytes [one exabyte is equal to over one million terabytes] 

worth of data, including electronic records, tax files, e-mail, music and photos” 

generated.
30

 It is very likely that much of this data will be lost in the years to come 

through accidental deletions, corruptions, or negligence. Some of that lost data may 

even be considered unique and/or important. To avoid a digital dark age, Jerome 

McDonough, assistant professor in the Graduate School of Library and Information 

Science at the University of Illinois at Urbana-Champaign, suggests “using a multi-

prong approach of migrating data to new formats, … using open-source file formats 

and software [like OpenOffice instead of the Microsoft Office suite], and creating 

data that‟s “media-independent.”” He also points out that loss of data in the future, 

besides removing information sources, would also render all the time and money put 

forward by digital libraries a waste.
31

 

 

The Future of Digital Libraries 

 

When I spoke with a pair of reference librarians at the OCPL Hazard Branch, 

they mentioned that most of their patrons these days opted to use the remote 

reference services (phone, chat, email) over physically coming in to the library. With 

the library‟s provision of select downloads and other online services, they were 

somewhat concerned that someday the library would become nothing more than a 

remote-access repository of media.
32

 A Massachusetts boarding school recently 
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followed this trend after noting that their students preferred going to the Internet over 

the stacks for research. In an unprecedented move, they exchanged their physical 

books and quiet library space for databases of digital books, flat panel TVs, Kindles, 

and laptops. The physical space of the library is still there, of course, but it is more of 

a collaborative study than quiet reading space now.
33

  

I can easily see this transition occurring more frequently, particularly in 

academic libraries that play host to students more in need of space and power outlets 

than books. At the same time, I think this would also require a sea change in the 

overall perception of what a library is and can be before it is a commonplace 

transition. I wrote earlier about digital libraries as derivatives of the original physical 

spaces; the concepts of the virtual library and the library space as supporting 

scholarship in general rather than books in particular would have to become the 

dominant perception. 

Regarding preservation and technology, I do not expect there to ever be a 

single standard, long-lasting format for each type of media. If nothing else, there 

would be no profit in it for the hardware companies to design a disc that doesn‟t need 

replacing, though for that matter, the vagaries of technology and Moore‟s Law 

probably have more influence on the creation of current media. Also, as this sort of 

effort continues to expand, standards for formats and metadata will be developed in 

the first place, which should make updating and converting documents a little more 

clear. It would be both useful and profitable for someone to create an archive/back-

up-oriented conversion software capable of easily and automatically updating 

particular file formats to stay current, as much as that is possible. Emulation 

software, which imitates a different software or platform than the one it is running 

on,
34

 could be very helpful in retaining the functionality of the unconvertible 

formats. However, this idea is at least ten years old, and I have still not found it to be 

a commonly discussed option. Lesk only barely touches on it at the end of one 

chapter.
35

 Rothenberg does point out some of the flaws with this idea, the most 

outstanding to me being trying to design an emulator without foresight of what future 

computers will be like.
 36

 The issue of up-to-date conversions would be transmuted 

but still present. 

Digitization of works will also continue. Eventually this effort will start to 

taper off but that is, I expect, many decades away, barring any impending revolutions 

in fast, cheap scanning. At some point, though, there will be more works created that 

are wholly digital and do not need conversion. Important documents will probably 

still be existent in paper form as well but relegated to archival storage rather than 

regular use.  

As many if not most of today‟s digital libraries on the Web, it will be 

interesting to see how far they integrate hyperlinks, if not in order to collaborate then 
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to at least be helpful in guiding their browsers to the information they need. Lesk 

states that in the digital age, it is “not what the library has but what it can get 

quickly” that is most important.
37

 No one library can contain everything, but with a 

good spirit of collaboration, the Internet would provide an ideal network for various 

digital libraries to figuratively combine their collections—after all, the Internet is 

practically a singularity of proximity. Borgman discusses the idea of a global digital 

library in similar terms: not controlled by any single entity nor consisting of uniform 

form, content, owners, etc., and not even necessarily fully accessible to every person, 

but viewable as an overarching structure nonetheless.
38

 

Greater collaboration across libraries could spare a lot of effort—there are 

enough books waiting to be digitized that it is a waste of resources of to duplicate the 

conversions. On the other hand, multiple avenues of digitization and storage means 

that if one source goes bankrupt or suffers an irrecoverable server error, the lost data 

still exists in numerous other hands. Of course, this is assuming an agreeable 

arrangement for distribution of copyright works could be worked out in the first 

place. Kuny and Cleveland specifically reject the idea of a utopian, unified digital 

library partially on these grounds. Also, they are skeptical of future interoperability 

standards as well as any potential collaboration between competing information 

providers who would rather hoard “prime” information and charge for access.
39

  

 

Conclusion 

 

 My complete definition of a digital library would essentially be this paper in 

its entirety. Today they seem to largely be associated with physical collections. 

Eventually there will likely be a greater focus on the digital aspect and even public 

libraries may find themselves subsumed. Once standards are established and digital 

libraries are made a little more uniform in their presentation, there will still be the 

outliers like Picasa and problems determining access, funding, metadata, and 

technology preservation.  
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