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�
INTRODUCTION: INFORMATION 

TECHNOLOGIES AND 
LIBRARIES—WHY DO WE NEED 
NEW CRITICAL APPROACHES? 

John E. Buschman and Gloria J. Leckie 

WHY AGAIN? 

Fifteen years ago one of us edited the fi rst edition of this volume (Buschman, 
1993b), and asked in the title of the introductory chapter, “Why do we need 
a critical approach to information technology in librarianship?” The answer 
was that, given the enormous changes to libraries that new information tech-
nologies had brought about, “if the profession as a whole . . . is to make 
responsible decisions about libraries, if we seek to fi ll a central role in debate 
about information policy in our institutions . . . , if we are to aid and further 
public and scholarly inquiry, . . . then we must account for and join that 
established body of theoretical and critical scholarship which has seriously 
questioned the role that technology has come to play [and has] challenged 
[its] role . . . as a historical phenomenon in relation to work, power, educa-
tion, and media; and critically examined the relationship of technology and 
science” (Buschman, 1993c, pp. 1–2). The contention was that to do oth-
erwise would be to ignore a serious, longstanding, relevant, and informa-
tive intellectual debate and would be irresponsible. Librarianship needed to 
deepen its analysis of technology. 

What followed in that volume were relatively straightforward introduc-
tions to ideas and scholarship on the nonneutrality of technology (Balaba-
nian, 1993; Slaby, 1993), critiques of technology in education (Carbone, 
1993) and communications scholarship (Jansen, 1993), and questions about 
transformations and control of work (Zuboff, 1993). The approach was to 
ask, What does discipline or fi eld X do in the way of critiques of technology? 
The library applications of critical approaches in the second half of the book 
have proven prescient: technology and censorship/monitoring possibilities in 
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libraries (Buschman, 1993d), the role of libraries in a shrinking civic sphere 
(Gray, 1993), technology and changing library work (Winter, 1993), the 
political economy of our new information resources (Haar, 1993), and the 
downside of entrepreneurial emphases in the fi eld (Buschman, 1993a) are  all
very current concerns. Though the means and speed of information delivery, 
the pace and scope of development, and the public’s expectations of libraries 
have all been transformed again (and again) in the last 15 years, the underly-
ing critical perspective of all of those contributions remain germane. 

Librarianship tended to take up the fi rst volume’s themes in a variety of 
ways. For instance, Crawford and Gorman (1995) vigorously defended print. 
They cast it as oppositional to what they critiqued as “technolust,” serious 
fi scal imbalances in library investments, and consistently overblown predic-
tions on behalf of technologies and what they would do for libraries and 
patrons. Gorman (2003) later followed up some of these same themes with 
his defense of traditional, core library services (e.g., reference and cataloging) 
in the face of technology and its cheerleaders. Mann (2001, 2007) takes much 
the same approach, but from an explicit research library perspective, and he 
is more analytical of the resulting specifi c intellectual and research problems 
and highly critical of library leadership in the process. And, ironically enough, 
F. W. Lancaster (1999)—the early champion of the “paperless library”—
now complains that technology has been dehumanizing and that librarians 
have been “uncritical” and “mesmerized” by the technology. (pp. 806–807) 
Michael Harris and his coauthors (1993, 1998) linked library technological 
faddishness with social and economic bandwagons and provided a thorough-
going critique of Lancaster’s (and librarianship’s) long-running and shallow 
appropriation of Daniel Bell’s postindustrial thesis. There has been a critical 
examination of the gentle discursive handling information technology and 
its science has received (for example see Frohmann, 1992, 1994). Gorman 
(2006/2007) and Warner (2002) are two notable examples of critical (vs. 
passive) concern over technology and future preservation issues, joining a 
topic that has made it into the popular media (Grafton, 2007; Stille, 1999). 
Buschman and Carbone (1991, 1996) linked library technologies to control 
issues and technocracy, and Buschman (2003, pp. 149–167) further linked 
new library technological developments to postmodern temporal disjunc-
tion. Finally, the journal Progressive Librarian has led the way in promoting 
and publishing scholarship taking a variety of explicitly critical approaches 
to technology over the years (see, for example, Agre, 1997; Andersen, 
2005; Buschman 2007; Darch, 2000; R. Harris, 1995/1996; Hudson, 
1999; McDonald, 2004–2005; Schiller, 1990/1991; Sharman, 2001; Tien, 
2005/2006; Warner & Buschman, 2000). 

So the question is begged, why new critical approaches now? First and 
foremost, while the fi rst edition of this book did its small part in spurring 
some critical output sampled above, the juggernaut of technology has in no 
way been halted. Quite the opposite: our investments and our promotional 
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rhetoric have doubled and redoubled. Second, the newer forms of technol-
ogy have become so saturated into wealthy cultures that their existence has 
become quite naturalized. As a result, their effects are invisible in new ways 
(OCLC, 2007) and the demands to accommodate technologized culture 
(in classrooms or libraries, for instance) is itself considered natural and self-
evident. Third, there is a difference between skepticism (the attitude of doubt 
or even of common complaint about technology’s so-called benefi ts) and cri-
tique (involving analysis, estimation, judgment, evidence, theory). Gorman, 
and Lancaster’s late comments noted previously, are prominent examples in 
the profession of a skeptical, “it ain’t necessarily so” approach. Professional 
eye-rolling and complaint about prominent technology fi rms and system or 
product upgrades are now common—no longer taboo. A critical approach to 
information technology in librarianship systematically contrasts the “descrip-
tive ‘is’ [with] the normative ‘ought’” to look past and examine the status 
quo (Brosio, 1990, p. 69). In more up-to-date theoretical language, by a crit-
ical approach we invoke a “hermeneutics of suspicion” (Ricoeur, quoted in 
White, 2006, p. 317)—a suspicion “that casts into question social structures 
of inequality [and] power” (White, 2006, p. 317). It is more than mere asser-
tion to say that technologies are prime elements in our social and personal 
identities and the social structures in which we embed them (see, for example, 
Bray, 2007; DiMaggio, Hargittai, Neuman, & Robinson, 2001; G. Marx & 
Muschert, 2007; Zukin & Maguire, 2004). Fourth, new critical approaches 
are called for in our fi eld because the capital accumulation efforts conducted 
through new technologies have much more than redoubled. So-called 
Fast capitalism (Hardt & Negri, 2000), varying surveillance technologies 
(G. Marx & Muschert, 2007), and the effects of technologies on systems of 
legal protection (Braman, 2006) are swamping grassroots attempts to har-
ness and shape the technology for democratic purposes (Pyati, 2007) or for 
children’s learning (Large, 2005), for example. Finally, the grounds for cri-
tique need renewing, the reasons for critique need reminding, and alternative 
perspectives on our library technological juggernauts need to be renewed so 
that they may be an effective part of the discussions over technology in librar-
ies. The fi rst volume did this by sampling relevant disciplines. This volume 
seeks to highlight a series of broader theoretical approaches and traditions in 
which many of the old and new critical approaches are rooted. 

CRITICAL APPROACHES TO TECHNOLOGY 
(INFORMATION AND OTHERWISE): SIX TYPES 

The types of critical approaches to be reviewed in brief are (adapted from 
DiMaggio et al., 2001, p. 309, except where noted): 

• A focus on capital control of technology for purposes of production, cultural hege-
mony, and promoting needless consumption. 
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• An emphasis on the technologies (social, mechanical, informational) of rationaliza-
tion, control, and monitoring. 

• The information revolution viewed as an ideological phenomenon (Slack, 1984). 

• Feminist critiques of technology (Bray, 2007). 

• The analysis of technological utopianism (Segal, 2005). 

• The problem of technology, politics, civil society, and the public sphere. 

The usual caveats apply here: these are not pure and distinct divisions—
the scholars characterized as taking these approaches very clearly draw from 
and utilize many sources and critical traditions and so they bleed into one 
another. That will clearly be seen in even the brief overviews that follow. 
They have been chosen because their work illustrates one of these types of 
critical approaches. Second, there are disagreements over characterizations. 
For example, Marxism contains both critiques of technological developments 
and took technology to be a rather neutral affair with potential for good 
(Etzkowitz, 1991; Ferre, 1988, pp. 54–57). Third, this can in no way be 
a thorough accounting of the literatures relating to the six areas—merely a 
characterization of each. 

Capital Control of Technology 

Classically, this view is anchored in the work of Karl Marx: “the bourgeoisie 
cannot exist without constantly revolutionizing the instruments of produc-
tion . . . and with them the whole relations of society” (K. Marx & Engels, 
1955, p. 135). Capitalist “society [is] based upon the production of com-
modities, in which the producers in general enter into social relations with 
one another by treating their products as commodities and values, whereby 
they reduce their individual private labour to the standard of homogeneous 
human labour”—itself now a commodity (K. Marx, 1955b, p. 151). In turn, 
science becomes “the analysis and application of mechanical and chemical 
laws . . . which enables the machine to perform the same labor as that pre-
viously performed by the worker.” Scientifi c knowledge and inquiry itself 
becomes a commodity—“Invention then becomes a business” (K. Marx, 
quoted in Etzkowitz, 1991, p. 359). And, “One capitalist always kills many. 
[C]entralisation, or [the] appropriation of many capitalists by few, develops, 
on an ever extending scale . . . the economizing of all means of production . . . , 
the entanglement of all peoples in the net of the world-market, and . . . the 
international character of the capitalistic regime” (K. Marx, 1955a, p. 150). 

These basic ideas reached their apotheosis in the pessimism of the Frank-
furt School and its analysis of the culture industry via its role in propelling 
consumerism (via the technologies of communication over long distances 
and mass communication and the techniques of advertising and marketing) 
to the fore of individual identity, defi nitions of the so-called good life, and of 
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democracy (Beniger, 1989; Brosio, 1980, pp. 20–26; Brown, 1991; Kellner, 
n.d.). Marcuse (1964) called it a “one dimensional” society wherein “Nature, 
scientifi cally comprehended and mastered, reappears in the technical appara-
tus of production . . . which sustains and improves the life of the individu-
als while subordinating them to the masters of the apparatus” (p. 166). A 
consumer economy so constructed calls for “social controls [to address] the 
overwhelming need for the production and consumption of waste” (Marcuse,
1964, p. 7; see also Brown, 1991; Zukin & Maguire, 2004). These basic 
ideas resurface in current forms in the critiques of the following: 

• Media monopolies, the control of information and its distribution and the politi-
cal effects (Bagdikian, 2004; Bennett, 2004; DiMaggio et al., 2001; McChesney, 
1999; Robins & Webster, 2004; Schiller, 1989). 

• The technological/media/consumerist construction of identity and its effects on 
personality development, civic institutions, community, the family, social isola-
tion, political participation and dissent, and so forth (Bennett, 2004; Brown, 1991; 
DiMaggio et al., 2001; Robins & Webster, 2004; Wilson & Peterson, 2002; Zukin 
& Maguire, 2004). 

• The digital divide between haves and have-nots within wealthier nations, and the 
global digital divide between wealthier portions of the globe and the poorer por-
tions. There are further lines of critique that note that, since the new technologies 
are means of communication—our new form of highly concentrated power—they 
continue to reproduce, market and sell the hegemony of classes within nations and 
regions within the globe (Bennett, 2004; DiMaggio et al., 2001, Norris, 2004; 
Wilson & Peterson, 2002). 

• The automation, packaging, direction, and control of intellectual work (Noble, 
2001; Zuboff, 1993). 

Rationalization, Control, Monitoring 

Closely related to the critical perspective just outlined, this view is classi-
cally associated with the nineteenth-century German sociologist Max Weber. 
Rationalization was a predominant theme of analysis and investigation in 
Weber’s career. He saw that the Enlightenment (primarily in the form of the 
development of science and technology) had killed off the “enchanted” reli-
gious view of the world, giving rise to the rational worldview. This had a direct 
effect on the legitimacy of traditional forms of authority (the divine right of 
monarchs and ecclesiastical authority), and in turn promoted a rationalistic 
legal form of authority, exercised through bureaucracy—itself a particular 
form of rationalization of human activity (Glassman, 1991). The stage was 
thus set for Weber’s famous “iron cage”: “the modern economic order . . . is 
now bound to the technical and economic conditions of machine production 
which to-day determine the lives of all the individuals who are born into this 
mechanism, not only those directly concerned with economic acquisition, 
with irresistible force” (Weber, 1958, p. 181). Capitalism depends on and 
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is in turn absorbed into the hyperrationalizing imperatives of bureaucracy to 
function, increasing authoritarian and antidemocratic tendencies in society 
both governmentally and economically (Glassman, 1991). There is a cor-
respondence to Marx in the “concentration of the means of administration,” 
which takes on an “unshatterable,” “permanent character.” It promotes a 
“rationalist way of life,” and, with it, the rise of and dependence on experts. 
Weber comes to the fatalistic conclusion that we are indeed trapped in the 
“iron cage” of our own reason: anything that seeks to displace bureaucratic 
rationalization must be at least as well organized (Weber, 1946, pp. 221, 
228, 240). 

Perhaps the most famous and persistent proponent of this dark view is 
Jacques Ellul (1986) who calls it “technique”—essentially a hyperrationalized 
social organization that sprang (originally) from machines and “mechanics.” 
Technique, he declares, is inescapable: we “cannot choose . . . means any 
more than . . . ends” (Ellul, 1986, p. 32). It is an all or nothing proposition, 
and when human needs, human limitations, or human desires of any type 
(economic, spiritual, physical, emotional, familial, etc.) come up against the 
autonomy and force of technique, there is no question of which will adapt to 
which: performance in sports, economic performance, speed performance in 
transportation, and so forth must all register higher on the scale. Socially and 
educationally, problems of technique are the only serious problems worth 
study and research, and to question their basis or worth has become the ulti-
mate in social dysfunction (Ellul, 1986). Less dire but equally unsettling from 
a somewhat different perspective is Lewis Mumford (1991). He notes that 
civilization had its beginnings in “theological-technological mass organiza-
tion,” or what he called “technics.” What followed were the technological tri-
umphs of that form of rational organization (or, “megamachines”): pyramids 
and large armies—Roman armies of conquest in particular. It is technics—his 
version of rationalization—that harnesses technologies to undemocratic ends: 
“The inventors of nuclear bombs . . . and computers are the pyramid build-
ers of our own age: psychologically infl ated by a . . . myth of unqualifi ed 
power, . . . moved by obsessions and compulsions no less irrational than 
those of earlier absolute systems: particularly the notion that [they] must be 
expanded” (Mumford, 1991, p. 17). Though he takes pains to identify dem-
ocratic (vs. authoritarian) technics, like Weber and Ellul, Mumford argues 
that this juggernaut of social rationalization threatens democracy and espe-
cially our existence. Similarly, Mumford (1991) notes the loss of security and 
comfort that human beings depended on for millennia forming a bedrock 
of human identity—family, hearth, tradition, community, faith, connection 
to one’s tools and work product, connection to the people one exchanged 
goods and coinage with, and so forth—and speculates on this loss and the 
results for people in a rationalized, technic- and machine-mediated culture. 
These baseline analyses, which identify instrumental/technical/technological 
rationalization, lay out core ideas contained in other critiques. For example: 
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• Joseph Weizenbaum’s (1976, p. 259) analysis of the internal functioning of com-
puters and computer programs posits that, in a culture of “technological inevitabil-
ity,” the opaqueness of computer programs to most people who more and more 
depend on and intertwine their lives with computers and software will embed even 
further the “imperialism of instrumental reason” (p. 259). When science is under-
stood as reason, and yet science and the information science basis of our newest 
technologies are so little understood, we set ourselves up for such imperialism. 

• James Beniger (1989) tracks the “control revolution”—that is, the combination of 
technological communications inventions and social science that allowed more and 
more and more social and economic functions to come under rational control: the 
“purposive infl uence toward a predetermined goal” (p. 53). Beniger (1989) con-
sciously carries on Weber’s analysis in noting the “crisis of control” within the early 
industrial revolution: the growth of production, consumption, commodity fl ow, dis-
tribution, and the organization of labor had all outstripped the limits of the personal 
form of organization and management in place at the time. Weber’s bureaucratic 
rationalization was the fi rst answer to this crisis, and it soon coupled with early forms 
of the “new control technologies” like the steam engine, open loop loom controllers, 
interchangeable parts, accounting, railroads, and the telegraph to harness, direct, and 
control in manageable bureaucratic forms the explosion in economic output (pp. 
57–61). Beniger in turn traces the bleed-through to social scientifi c forms of ratio-
nalization and control via research in advertising, marketing, and media to stimulate 
and direct consumption to snap up this production (1989, pp. 61–63). 

• It is a short leap from this point to the information society and the dystopian poten-
tial of misunderstood trends that dramatically increase the scope and power of 
control technologies. Panoptical possibilities within the new technological surveil-
lance methods combine with persistent misunderstandings of the technology along 
with slippage in basic concepts like privacy and security (G. Marx & Muschert, 
2007). A further short step is the technologically enhanced social science method 
to hyperrefi ne marketing to further consumption (Robins & Webster, 2004; Zukin 
& Maguire, 2004). 

The Information Revolution as Ideology 

In an important 1984 article, Jennifer Daryl Slack encapsulated a set of 
perspectives on the information society concept, identifying the shaping and 
structuring of it as an ideology. She begins by stating categorically that she 
is neither arguing that the information revolution is merely false conscious-
ness nor purely ideological (p. 247). Rather, there are “incredibly successful” 
meanings and articulations now in place that form the “ideological terrain” 
to the extent that talk of an information revolution or an information society 
“appeals powerfully to common sense” (Slack, 1984, p. 249). Cast as a “revo-
lution,” this phenomenon comes to us as a positive fait accompli—“almost
nobody criticizes [prior technological] revolutions for having brought us any-
thing signifi cantly undesirable” (p. 251)—and we are thus “encouraged to 
adapt rather than act” (p. 250). There is a correlative tendency to “collapse 
all the alternative defi nitions into a defi nition of information as a  commodity”
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(p. 252), and having declared ourselves to be in an information “age, the 
organizing principle upon which society is based changes” (p. 253). Thus a 
notion of technology as autonomous is enshrined—that is, technologies are 
not seen to be guided or produced by social and economic choices and inter-
ests (p. 254). Slack was not the fi rst—or only—scholar to identify the ideolog-
ical and interest-bound nature of the information revolution, its technological 
basis, and its attendant society. Others have fl eshed out the analysis: 

• John McDermott (1986) wrote originally over three decades ago of technology as 
the “opiate of the intellectuals” with an ethos of “ laissez innover” (p. 99): “Tech-
nological innovation exhibits a distinct tendency to work for the general welfare in 
the long run.” Ideologically, this tends to enshrine the interests of a certain class of 
managers and elites, insulating them and the effects of their decisions from demo-
cratic forces that should guide society (pp. 111–121). 

• Theodore Roszak (1986) famously noted the “cult of information,” in which 
technological artifacts have been constructed as “objects of veneration”—both a 
change from the past and an absurdity when one contrasts “information” with 
other signifi cant technological changes like the light bulb (Roszak, 1993). He 
excoriates “commercially motivated exaggerations and the opportunistic mystifi ca-
tions of the computer science establishment” (Roszak, 2004, p. 61). David Lyon’s 
(1986, 1995) work has tended to connect Slack’s points with Roszak’s: there are 
clearly vested interests, there are contradictions in claims and structures, the phe-
nomenon has been constructed as a natural progression, and it has been the subject 
of a persistent sales pitch from forecasters and futurists. 

• Still others see the ideological sources in the historical design and implementation 
of machinery (Noble, 1984), and the nature of the technological design process 
itself: “without the existence of certain ideas about the nature of domestic life and 
the part that appliances might play in it,” some of those goods would never have 
come about in the fi rst place (Forty, quoted in Mackay, 1995, p. 48). This idea is 
itself closely related to marketing as a shaping force in the development of a tech-
nology and vice versa (Mackay, 1995, p. 48). 

Feminist Critiques of Technology 

An informative entry into the basis of feminist critiques of technology is 
the work of Dorothy Smith. Though Smith does not focus on technology 
per se, her theoretical insights are characteristic of the approach and broad 
impact of feminist critiques of technology. Research, she argues, “operated 
with a conceptual apparatus that has served to detach the phenomena from 
the working contexts of the social process constituting the phenomena just 
named.” Thus, “women are outside the frame”—that is, their experiences 
(work, routines, life organization, daily schedules) do not conform to any 
models or categories, so they don’t “exist” in the traditions of research and 
their theoretical underpinnings (Smith, 1977, pp. 149–151; see also Bart, 
1991, pp. 250–254). Her resulting “institutional ethnography” posits that 
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those outside the frame are not merely “cases,” but are rather entry points 
“into the actual workings of [that] which produce[s] the generalized and 
abstract character of contemporary societies,” and a means “into the multiple 
forms of coordination which shape the everyday world and tie it into broader 
forms of social organization” (Grahame, 1998, pp. 353, 356). Concretely for 
Smith (quoted in Mann and Kelley, 1997), this means the invisibility of the 
apparatus and structures that shape women’s worlds (children, health care, 
food preparation, laundry, clerical work, and, we would add, all the atten-
dant, interwoven technologies) and “provid[e] for a man’s liberation [and] 
the logistics of his bodily existence. . . . The more successful women are in 
mediating the world of concrete particulars, the more men do not have to 
become engaged with (and therefore conscious of) that world” (p. 399). 

Like Smith, feminist critiques of technology start with a perspective tradi-
tionally outside of the frame, and they take women’s experiences with and 
appropriations of technologies as an entry point into how the technology 
actually works and what the disconnects are between intent in design, how 
gender is structured by technologies, and the resulting social shaping of the 
technologies by women (see for example Morritt, 1997, and Vehvilainen, 
1997, who both ground their critiques of technology in the theoretical work 
of Smith). Technologies are thus inextricably intertwined with questions of 
gender. They are “fi rmly coded male,” with men having a “natural affi nity” 
for it (Bray, 2007, p. 38). From this has fl owed a series of critiques: 

• Technical skills and domains are divided between the more valued masculine and 
the less valued feminine (hunting vs. basket-weaving; tool use and care learned 
from fathers vs. cooking or managing households or servants learned from moth-
ers; hacking skills [boys] vs. emoticons [girls]; Bray, 2007, p. 38). 

• From this view of technology came a series of analyses in the 1970s and 1980s 
rooting out the “patriarchal nature of technology, and technoscience generally,” 
or uncovering technology as dominating or stereotyping women (Bray, 2007, 
p. 39; Wajcman, 1991). 

• In response, other studies emerged that focused on the ambiguity of then-new 
technologies, the spaces to market them, and the political economy of domestic 
goods (Parr, 1999). New technologies (appliances) genuinely did spare women 
some drudgery (Michelfelder, 2000), and new urban spaces like department stores 
to market them provided women the reason (shopping) to be in public or to be 
together without men (Zukin & Maguire, 2004). 

• There has been a feminist examination of everyday technologies and appliances, 
like the telephone, that broke down signifi cant isolating barriers to sociability and 
contact among women (Frissen, 1995; Michelfelder, 2000; Moyal, 1995). In turn, 
other studies showed certain appliances as redefi ning cultural standards, for instance, 
of what was a clean enough house, intensifying the work to be done at home (Bray, 
2007, p. 40; Wajcman, 1991). Or women’s needs and desires were consistently 
ignored by the men designing appliances, houses, and products ostensibly for them 
(Berg, 1995; Zukin & Maguire, 2004, p. 179). 
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• Birth control was a signifi cant and controversial technology taken up and pro-
moted by women in the face of considerable opposition (Etzkowitz, 1991), but the 
struggles over control (Wajcman, 1991) and instituting a genuine scientifi c focus 
on women and the physiological effects of these products—and women’s health 
issues generally—remain (Wyer, Barbercheck, Geisman, Ozturk, & Wayne, 2001, 
pp. 277–280). Presently, feminist analyses have broadened to consider reproduc-
tive technologies in general and the legal/bioethical implications of them (Calla-
han 1995; Ehrenreich, 2008; Ferrell 2006; Inhorn 2007; Lublin 1998). 

• Historically, the important role that women have played in technological break-
throughs has often been masked (Bix, 2001; Plant, 2004; Wajcman, 1991, pp. 
15–17), and generally “as technology has raised the status of a task, women work-
ers have less access to those positions”—and vice versa (Pritchard, 1993, p. 3; Web-
ster, 1997). If we take the high-tech-equals-cultural-and-economic-clout thesis 
seriously, a review of research continues to fi nd women and girls seriously under-
represented in computer science, mathematics, and scientifi c-technological areas 
generally from primary grades through graduate school (Barker & Aspray, 2006). 

• A focus on consumption led to analyses of the variety of ways in which women 
could interact with, shape, and appropriate technologies and socially construct them 
via gender identities—cyber, cyborg, and otherwise (Asdal, Brenna, Gulbrandsen, 
Moser, & Refseth, 1997; Paasonen, 2005; Poster, 1995, 2004), producing a 
renewed call for a focus on the communities that design and produce technologies 
and the “specifi c material effects of technology on perception, communication, and 
identity” (Bray, 2007, pp. 40–43). 

• A strong and ongoing concern with the social relations of technology, starting with 
the pioneering work by Donna Haraway (1985) on the cyborg and carried on in 
the sociotechnological analyses of other scholars such as Allucquere Rosanne Stone 
(1995), Heather Menzies (1996), Sadie Plant (1997), Bonnie Nardi and Vickie 
O’Day (1999), Judy Wajcman (2004), and Katherine Hayles (1999). 

• Of particular interest for this volume has been the recent feminist theorization 
and critique of information technologies and associated fi elds such as cybernetics 
and artifi cial intelligence. Alison Adam (1998, 2005) and Katherine Hayles (1999) 
have been at the forefront of this critique. 

These varying strands of feminist technology analysis and critique illustrate 
the emphatically nonmonolithic nature of social experiences and their uses. 
“[T]hat is in itself one of the signal aspects of feminist theory” and its analy-
ses of technology (Pritchard, 1993, p. 1): to simply label a technology and 
its provenance a “masculine construct and leave it at that . . . is unnecessar-
ily defeatist. Technology should not be understood as ready-made artefacts 
whose use is non-negotiable” (Berg, 1995, p. 85). 

Technological Utopianism 

Though this theme had been raised in a variety of ways before, the name 
most closely associated with this thesis is Howard Segal through his book Tech-
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nological Utopianism in American Culture (1985, reprinted and expanded 
2005). Historically, Segal (1995) argues, America had “an uncritical faith 
in technology’s ability to solve all problems,” and the country was seen as a 
“potential utopia . . . to be brought about by technological progress” (p. 175). 
In particular, he (1995, 2005, pp. 172–175) takes futurists and “visionaries” 
to task for their blithe, sweeping, “pecuniary,” and careless predictions: Alvin 
Toffl er, John Naisbitt, Patricia Aburdene, Francis  Fukuyama, Samuel Flor-
man, Bill Gates, Nicholas Negroponte, Simon Ramo, and Virginia Postrel, to 
name a few. Amusingly, he notes that a version of the old fl ying car  prediction
is still around: Michael Dertouzos’ imagined “histori-copter” to transport 
us to visit the past (Segal, 2005, p. 173). However, these forecasters are 
taken seriously by millions of people yet are somehow never accountable for 
their overstatements and fl at out mistakes because they make three simple, 
appealing claims: “high tech will make [us] healthier, happier, more effi cient, 
more productive, and more democratic than ever before”; these advances 
“will dwarf in impact all prior technological advances in their extraordinary 
degree and speed of transformation”; and third, “comparisons with all prior 
technological revolutions can therefore be ignored, so profoundly different 
will the future be from the past” (Segal, 2005, p. 173). Segal traces this 
heady blend of faith and prediction all the way back through the predictions 
about technology and its instantiations in the form of grand exhibitions from 
London’s Crystal Palace (then about the benefi ts of the Industrial Revolu-
tion), the World’s Fairs in New York in 1939–1940 and 1960, and Disney’s 
EPCOT. The real historical record is much, much more complex: industrial 
and nuclear waste, the sometimes-senseless medical extension of life, and the 
weaponization of space (to name a few) all cut into the euphoria and should 
lead us to a healthier ambivalence concerning technological progress—but 
that seems to come slowly (Segal, 1995, 2005; see also Hershock, 2003). 

Others have taken up this theme as well: 

• Langdon Winner’s work ranges over many of the themes outlined in all six of 
the types of critical approaches to technology, but he has had a consistent focus 
on the gap between rhetoric and reality: hyperoptimistic technological visions are 
“technopornographic”; while “unhindered personal consumption” has fl ourished, 
the broad pattern of technological development that made that system possible 
brought much more centralized control and direction. He notes that the “san-
guine” promises of computer scientists about the benefi ts of our never-ending 
technological upheavals and shift to an information basis avoid asking “What could 
go wrong?”—or indeed, asking any questions about ends, means, and reasons for 
or reasons against (Winner, 1986, pp. 13, 93, 100–101). Those who raise such 
“impertinent questions” are labeled Luddites or antitechnology (Winner, 2004). 

• Neil Postman’s work also ranges far and wide, but he has persistently pointed out 
the results of the introduction of technologies, best summed by the aphorism “to 
a man with a hammer, everything looks like a nail” (Postman, 1985). Our tech-
nologies change meanings: “virus” and “worm” begat corollary words to describe 
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computer and network problems and solutions such as “infected,” “virulent,” 
“contagious,” “quarantine,” and “sterilize.” This, he argues, is not localized nor 
mere “picturesque anthropomorphism” but rather “refl ects a profound shift in per-
ception about the relationship of computers to humans”—with many implications 
for sourceless authority and transfer of human responsibility to an abstract reason 
or agent (Postman, 1993, pp. 113–114). In particular, Postman (1979, 1993) has 
focused on the technological and media bias (via the mediums themselves, not 
their content) that promote a nonliterate culture. The hard work of literacy forms 
the basis of much of what we value as genuine human achievement, and we are 
massively subjecting our culture to the infl uence of audio, visual, and distinctly 
nonlinear technologies and media. 

• Edward Tenner (1996) has cataloged and examined the unintended consequences 
of everyday technologies: carpal tunnel from overuse of computers and keyboards, 
stronger viruses due to the overuse of antibiotics, back pain from original, supposedly 
ergonomic design of offi ce chairs, the encouragement of pests in warm and enclosed 
homes, and so forth. His lesson is that few—or no—new technologies and so-called 
benefi ts emerge as unqualifi ed blessings, and continuing to pretend otherwise invites 
further disasters, discomfort, and suffering. Similarly and more specifi cally here, 
computers (and digitized content generally) have developed in such a manner that 
there is “disagreement about ways of representing electronic text [so] that any given 
collection of texts . . . will be a mix of usually incompatible kinds of codes requiring 
different software and often different hardware to interpret”—and this pattern of 
rapid development and orphaned formats and reading devices has characterized new 
media (and old media digital conversions) and their storage means for some time 
(O’Donnell, 1998, p. 47; see also Cornell University Library, 2003–2007). 

Technology, Politics, and the Public Sphere 

Jurgen Habermas’s (1989) public sphere thesis is a complex one, but in 
terms of a critique of technology, it can be stated succinctly. The public sphere 
grew out of the sociability and common interests generated by markets and 
cities in the late Middle Ages and Renaissance, and it grew into exchanges 
of opinion and debate over policy—essentially then an extragovernmental 
form of authority—in the intellectual press of the eighteenth century. This 
idea—of free exchange and the then quasidemocratic, public accountability 
of governmental authority—is now thought of as natural, but was at the time 
novel, even radical. However, the logic of the presses as a business (versus 
their communicative role in rational, democratic public debate over policy) 
took over in the nineteenth and twentieth centuries, and, in combination 
with other factors, transformed the public sphere: “the degree of economic 
concentration and technological-organizational coordination in the newspa-
per publishing industry seems small in comparison to the new media of the 
twentieth century” (Habermas, 1989, p. 187). After the role of media in 
democratic formation was abandoned, the media became a means of admin-
istering the public sphere—that is, in shaping and directing public opinion 
via the means of publicity, public relations (these terms have more elaborate 



 INTRODUCTION 13

historical meanings as used by Habermas, but the common understanding of 
them conveys enough of the idea), and advertising. The logic of the market—
always a partner in the formation of the public sphere—essentially took over. 
Unlike some of the earlier critiques, we can see that Habermas is not against 
rationalization per se, but rather the hijacking of rational political will forma-
tion by a “technocratic consciousness” that he argues is primarily in service 
of developing and manipulating markets, not democracy (McCarthy, 1981, 
pp. 382–382). Habermas (1971) further sees a linking-up of this (redirected) 
rational trajectory with “scientivism,” the ascendancy of “technocratic steer-
ing mechanisms and [the] exclu[sion of ] rational procedures for the clarifi ca-
tion of practical questions” (p. 651). This has strong implications for social 
practice—particularly democratic decision-making. Like rationalization, it is 
not that technology is problematic per se, but rather it is a symptom of the 
vexing problem of bringing “technical control . . . within the range of the 
consensus of acting and transacting citizens” in a hyperdriven market capital-
ism (Habermas, quoted in Fleming, 1988, p. 91). 

Within this broad perspective, a number of types of critiques sit comfortably: 

• Herbert Schiller’s work (1981; 1989; 1996) stands as a marker for a critical-
scholarly view of technology in this vein. He certainly also falls within a number 
of these categories of critique (particularly capital control of the means of com-
munication), but it can be convincingly argued that his overarching concern is 
for the role of technologies of mass communication (and recasting that role) in 
relationship to democracy (Hudson, 1999). Along the lines of Schiller, globaliza-
tion has recently become a focus: as fi erce competition leads to a swallowing up 
of smaller (local) media entities, “commercial values invade media systems [and] 
even passive media consumption tacitly legitimizes the politics and morality of a 
profi t-driven social order” (Bennett, 2004, p. 125). 

• John Durham Peters (1993) notes that when we debate self-generated media 
spectacle and their stupefi ed audiences, we are talking about democracy “by other 
means.” He argues that it is not necessary to channel the eighteenth century to see 
the place of rational discourse and political will formation and their current impor-
tance to democracy. Conversely, the lack of accountability in huge global media 
corporations—and their technologically enhanced reach—raises serious concerns 
about the viability of any kind of localized civic life and civil society (concepts 
closely related to but not entirely the equivalent of the public sphere; Bennett, 
2004, pp. 131–132). 

• There is the now-familiar admixture of news and infotainment, and the erosion 
of public service broadcast standards. Opinion recycled as news, scandal packaged 
as an item of national import, and the steady erosion of information delivered in 
the interests of the public and political process are all products of the deregulated 
neoliberal media environment and its cultural reach and saturation (Bennett, 2004, 
pp. 137–139; Buschman, 2005). 

• Finally, the media-induced equation of the citizen as consumer or audience for such 
output is aided by media/technological saturation and advertising’s manipulative 
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effects (Bennett, 2004, pp. 139–142; Habermas, 1989). Of particular note here is 
the alternate positing of the Internet as a dissent-friendly political forum (Bennett, 
2004, pp. 142–144) or even as a new form of the public sphere (Poster, 1995). 
The response to this has been (in the spirit of this vein of critique of technology): 
the rationalizing and control effects of technology “are not the products of rigid 
bureaucracies whose authority is sapped by a new postmodern individualism, but of 
fl exible centers of command that are well adapted to the new technologies they have 
designed and implemented” (Feenberg, quoted in Buschman, 2003, p. 153). 

Those then are the six types of critiques of technology that inform much 
of this volume. They do not cover all variations on the theme—or indeed, 
even within the theme. But, they can easily be seen throughout this volume, 
as the following review of the structure of the book and individual chapters 
will illustrate. 

STRUCTURE OF THE BOOK 

The book is organized into two distinct yet interrelated parts. In part 1, 
“Foundations,” the chapter authors provide metalevel critical analyses and 
overviews of technologically related issues of great concern for not only 
libraries, but other types of institutions, individuals, and society as a whole. 
Chapter 1 is written by Andrew Feenberg, who provides a general overview of 
critical theory relating to technology. Feenberg begins by exploring the con-
cept of technical action, and the illusion of transcendence that accompanies 
it. He points out that the technical actions we take as human beings shape 
society and, in return, shape us individually, though that fact is often invisible 
to us. Referring to Heidegger and Marcuse, Feenberg notes that technology 
is a “two-sided phenomenon” involving both the operator and the object, 
so that technical action is an “exercise of power.” As a way to combine the 
different conceptualizations of technology as evidenced in philosophy and 
social studies of technology, Feenberg posits instrumentalization theory as 
a common framework. Instrumentalization theory examines technology at 
two levels, the fi rst being the functional relation to reality and the second 
being design and implementation. The theory aids us in seeing how technol-
ogies are reduced to their affordances, simplifi ed, and deworlded, while, at 
the same time, become incorporated into complex systems or networks as if 
they were natural elements. However, as Feenberg points out, technical sys-
tems and devices have potentialities to be used in many dynamic and differ-
ent ways, thus necessarily complicating the analysis. He also maintains that, 
despite its critics, Marxian analysis is still extremely useful in understanding
the “penetration of technical mediation into every sphere of social life.” 
Feenberg further notes that technologies are given their meanings and uses 
through ongoing processes of interpretation, processes that can result in very 
different combinations that might “privilege either a technocratic model of 
control or a democratic model of communication.” 
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In chapter 2, Gary Marx takes a close look at surveillance as a set of evolv-
ing practices and processes that are intimately bound up with various tech-
nological apparatuses. Marx reviews the meaning of the terms surveillance
and privacy and, in so doing, examines the critical distinctions between the 
two terms. He suggests that while surveillance has always been a widespread 
form of social control enacted by different agencies and organizations in 
slightly different ways, we are now seeing a new surveillance that encourages 
“a general ethos of self-surveillance” among citizens, who willingly and often 
unwittingly submit to personal surveillance techniques under the guise of 
social good. The new surveillance is particularly insidious in its low visibility, 
routinization, and manipulation against direct coercion. Marx also examines 
the dynamic and fl uid processes by which surveillance occurs, and the ways in 
which various surveillance techniques are resisted and subverted by those who 
are surveilled. In assessing what to do about surveillance, Marx notes that 
there are no easy answers, either moral or scientifi c, to the complexities of 
surveillance as evidenced in contemporary society. He concludes by provid-
ing an overview of the myriad number of complex questions that may provide 
a compass in our quest to fi nd the best route through the surveillance maze. 

In chapter 3, Nick Dyer-Witheford uses the perspective of autonomous 
Marxism to identify and unpack various elements of techno-capital and its 
appropriation of the Internet. In considering the traditional struggle between 
capital and labor, autonomous Marxism postulates that workers are not mind-
less dupes of the control exerted by capital (through cycles of struggle) but 
actively seek to circumvent or resist such control (i.e., lines of fl ight). Dyer-
Witheford demonstrates how the two concepts of “cycles of struggle” and 
“lines of fl ight” have played out over the history of the Internet, starting with 
the Cold War struggles and hacker fl ight, through the Net boom and the 
dot.com bust, to the browser wars and resistance to the Net as a site for con-
sumption through the work of “immaterial labor” to produce and share free 
goods. He concludes his chapter by looking at the rise of Web 2.0 and social 
networking ventures such as Second Life and the implications for libraries. 

Technologies, literacies, and systems of education are the topic of chapter 
4 by Ross Collin and Michael W. Apple. The authors situate their interests 
in a study of how “literacies evolve in relation to changes in material systems 
and processes of schooling.” Within this framework, literacy is considered 
as the dynamic and complex ways in which various social actors, positioned 
within different fi elds of power, use the technological and other tools avail-
able to them to create socially meaningful work given their values, relation-
ships, and goals. The context for the analysis is the transition in many of the 
developed nations from welfare state industrial economies to neoliberal state 
informational economies, which, the authors maintain, is changing the ways 
in which tools are valued, understood, and used. Collin and Apple provide an 
overview of the literacies associated with the Fordist Keynesian welfare state 
(such as the manipulation of technical/administrative knowledge in stan-
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dardized jobs) and discuss how such literacies evolved through industrial-era 
schooling. These industrial-era literacies are contrasted to those of the infor-
mational economy, which involve mediation and synthesis, using computers 
and other evolving technologies to “carry out multiple tasks communicated 
to the workplace team through intrafi rm networks” and what the authors 
refer to as “shareholder capitalism.” Collin and Apple point out that public 
schools, mostly still offering an industrial-era education, are failing to provide 
students with any of the literacies valued in the new economic reality. Con-
cluding, the authors argue that what is needed is not to bow to the demands 
of “fast capitalism” but rather to engage in educational reform that stresses 
multiliteracies and diverse traditions, teaching students to use tools to build 
communities based on social and economic justice. 

The fi nal chapter in part 1 is by Sandra Braman, whose discussion of librar-
ies, the law, and information technologies offers a compelling reason as to 
why libraries, often mired in the practicalities of the everyday, should care 
about larger theoretical concerns and perspectives. Braman points out that, 
at an operational level, libraries must deal with a wide variety of legal issues 
relating to the use of digital technologies. She notes that such issues have 
a long history and suggests that what is happening now is that traditional 
legal dilemmas often are taking on new and more complex dimensions. She 
suggests, therefore, that libraries must “go beyond addressing single issues 
reactively and in isolation” by taking a more proactive stance and contribut-
ing to the development of more coherent information policies. Accordingly, 
Braman provides an overview of how libraries sustain the law, contribute 
to political culture and the public sphere, and are implicated in changes to 
the law. Furthermore, as Braman points out, the ongoing legal and policy 
issues experienced by libraries really are an indicator of changing relationships 
between libraries and national government. Thus, she asserts, library and 
information science (LIS) as a discipline needs to foster a more theoretical 
perspective on library-state relations, particularly relations with the evolving 
“informational state” and its apparatuses. To this end, Braman reviews the 
theoretical foundations of the informational state, including transformations 
of the state, forms and phases of power, and state uses of information policy. 
Braman concludes by noting a number of key elements in the relationship 
between libraries and the informational state, including a loss of transpar-
ency, impairment of democratic practice, replacement of narrative memory 
with data, and replacement of history with epigenetic knowledge. 

In part 2, “Applications,” authors examine both macro- and microlevel pro-
cesses and effects surrounding information technology–library relationships
and the implications of those relationships for libraries, librarians, users of 
libraries, and LIS as a discipline. John M. Budd sets the tone for this part 
of the book in chapter 6 by exploring longstanding understandings of the 
term information technology that, he argues, are confused and even errone-
ous. Budd fi rst takes apart the phrase  information technology, pointing out 
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that while technology can create, transmit, and receive messages as a series 
of technical acts, it cannot inform. He draws upon Wittgenstein, noting that 
“the name ‘information technology’ is part of a language game that creates 
a certain kind of understanding, mainly through acceptance and use.” The 
Wittgensteinian language game also extends to meanings of the word infor-
mation, which has become an abstracted concept within the discipline of LIS. 
This abstraction has led to a paradigmatic stance that is, in itself, problematic 
yet continually reproduced in the thinking of the discipline (such as in the 
belief that “systems design can solve problems of becoming informed”). Budd 
posits that LIS needs to “transcend the paradigm in order to institute a more 
critical study of informing” and notes that some researchers are establishing 
a more dialectical approach that takes into account both the process and the 
means of becoming informed. Budd further notes that we need greater clarity 
in our understanding of the differences between technology versus technique 
and practice versus praxis. Otherwise, he suggests, in LIS, “technology is too 
often the solution in search of a problem.” 

Chapter 7 is by Michael F. Winter, who examines the elements of library 
work within modern capitalism. Winter fi rst draws on Karl Marx and Max 
Weber to ground his analysis of what is happening to labor processes within 
libraries. He demonstrates how the work of scholars and librarians began 
to differentiate, particularly as the rationalization of library collections 
occurred (i.e., they became larger, more coordinated and managed), so 
that today, librarians and scholars are relatively alienated from one another 
within the academy. Winter also uses the work of Harry Braverman, who 
argued that both alienation and rationalization were the means by which 
capital gains control over work, in order to deskill it. Deskilling is done by 
administratively breaking down labor processes into smaller parts, while 
at the same time applying technology intensively. According to Braver-
man, these techniques of control extend well beyond manual labor into the 
realm of offi ce work, as well as the intellectual labor of professionals. Win-
ter then discusses how such processes of control have affected the work of 
librarians and other library staff, and how libraries have become sites of 
increasingly administrative roles that may be quite remote from the daily 
work of most professional librarians. The gender structure of librarianship, 
too, plays a huge part in the ways in which intensifi cation/deskilling have 
occurred within the profession. Finally, Winter suggests that as libraries 
are increasingly required to keep up with the latest round of IT products, 
the work of librarians and other library staff changes subtly with each new 
technological introduction, constituting “not only transformation of the 
labor process, but also a new level of intensifi cation [that is] largely unrec-
ognized.” 

Following on with some of the same themes as Winter, Roma Harris 
takes a detailed look at the current intersections among technology, gender, 
and librarianship in chapter 8. She starts by describing the ways in which 
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librarians have disappeared or gone missing from a number of recent gov-
ernment reports and brochures about various efforts at public information 
provision. The neglect of the work of librarians and other library staff is par-
ticularly galling given the long history that librarians have had in “reconsti-
tuting themselves in the face of profound technological change” to provide 
their users with a level of technologically oriented resources that would have 
been unimaginable a few decades ago. Harris then poses the key question: 
“Why aren’t librarians recognized for the complex work they perform and 
their ability to apply sophisticated technologies to the fundamental problems 
of their discipline?” The answer, she suggests, is bound up with perceptions 
of gender and technology. Librarianship, as a female-intensive profession, is 
regarded as women’s work, which is perceived generally to be nontechnical 
and lower-skilled. This perception is compounded by the fact that the pub-
lic is not particularly aware of the work that librarians actually do, as Harris 
cites in a study showing that most people incorrectly state who is responsible 
for choosing the books for public library collections. Taking this further, 
Harris shows that the work of other occupations that are not particularly well 
understood by the public (such as IT systems work in banks and airlines) are 
nonetheless given higher status. Harris relates these public perceptions to the 
ongoing anxiety within the profession regarding how the profession should 
be labeled and the struggles for naming that are occurring now within LIS 
programs. Why should we care about all this, she asks? Because if we do not, 
librarians and the work that they do will continue to disappear from libraries 
to the point that other occupations and self-service technologies will be sub-
stituted for them, with far less ability to effectively manage a contemporary 
library and care for its users well. In the face of evidence showing that library 
users want increased relationships with their information providers, Harris 
remarks that the complete disappearance of librarians would be tragic both 
for libraries as institutions and for their users. 

Examining an often neglected constituency within the discussion of tech-
nology, Andrew Large reviews the literature related to children and tech-
nology and offers critical commentary on it in chapter 9. Large notes that 
while children’s encounters with IT started in the 1980s, research interest in 
children as a specifi c user community was slow to develop. Nonetheless, there 
is now a growing body of research that examines children’s use and under-
standings of IT in a variety of situations both in libraries and beyond them. 
Large begins by reviewing issues related to children’s use of IT (including 
both computers and the Internet) at home and at school. He notes that in 
the literature about IT in the classroom, there is a certain ambivalence as 
to the benefi ts derived and there is no consensus on whether a tool like the 
Internet is a powerful tool for learning. Large then proceeds to look at stud-
ies of children’s information-seeking behavior with various IT tools, includ-
ing CD-ROMs, library catalogs, and Web sites. One of the central concerns 
of this literature is to see what aspects of IT are useful or problematic for 
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children of varying ages. For instance, at what age can children scroll and use 
hypertext links? When can they effectively use search engines and Boolean 
logic? Many of the studies found that children had common diffi culties when 
using the Internet to locate information for school projects, despite their own 
and their teachers’ optimism about their success. Large then turns his atten-
tion to studies regarding the design of IT for young users. Some of the fi nd-
ings he notes here are that children’s Web sites are frequently more diffi cult 
to use than those designed for adults, and that the design of IT for children is 
often based on erroneous assumptions about them and their abilities. Large 
concludes by raising a number of important issues surrounding children’s use 
of IT, including the role of IT in teaching and learning, the lack of appropri-
ate content, IT design that is better suited to the needs of young people, and 
alternatives to conventional search engines. Each and every one of Large’s 
areas of investigation and critique have particular relevance for libraries. 

In chapter 10, Ajit Pyati explores the issues surrounding open source soft-
ware (OSS) and the potential that it holds for libraries. Since the OSS library 
community is still relatively small but growing, Pyati suggests the time is 
right to explore the challenges of OSS for libraries and to articulate the more 
political side of the debate. He notes that OSS represents both a movement 
and a form of software development, with its “inverted logic of property” 
whereby value is derived from the freely available nature of the code. Pyati 
points out that the lower cost, ability to customize, rapid development cycle, 
and more bug-free software are all advantages of OSS. Furthermore, he 
remarks that the “largely commercial library automation and vendor market 
has played a role in pushing libraries to consider open source.” OSS may be 
more appealing to libraries on a symbolic level as a more democratic and 
grassroots movement and also may fi t better with a resource-sharing model. 
There are challenges, however, particularly the need to have in-house exper-
tise to develop and modify code for local practices, and the need to shift bud-
getary resources away from commercial vendors to investments in staff. Pyati 
takes a closer look at three prominent OSS projects, and the lessons that can 
be learned from them, including the need for visionary leadership, the need 
to build a broad community base beyond the initial development group, the 
concern over the fi nancial viability of projects, and the technical expertise that 
will be required within the profession to move OSS projects forward. 

Responding to ongoing concerns about the ability of information seekers 
to effectively employ library catalogs and Web portals, Gloria Leckie, Lisa 
Given, and Grant Campbell use regulation theory to examine longstanding 
information retrieval problems in chapter 11. They address longstanding 
diffi culties with library catalogs (and more recently Web portals). That library 
catalog (OPAC) and Web-management systems are designed and sold as a 
“social good” obscures that they are not socially neutral and operate within 
the capitalist marketplace and framework. They further have real implications 
for both the character and functionality of such tools. There is, they contend, 
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“no relationship more intimate or integral than that of the library and its 
automated or integrated library system (or ILS),” which represents a large 
commitment of money, time, labor, and a wide variety of library functions. 
The OPAC and Web portal have been revolutionary information technolo-
gies in many respects, but despite their benefi ts, they present intrinsic dif-
fi culties: library users fi nd the OPAC diffi cult to understand and use, with 
unintelligible descriptors and complex organizational concepts, resulting in 
confusing search experiences with problematic results; and library Web por-
tals multiply the confusion by integrating resources from numerous sources, 
creating an illusion of uniform control and access that is not borne out by 
reality. The authors contend that regulation theory places these issues within 
a context of larger economic and social activity, and they review cataloging 
as production, MARC, the management of social relations, Web portals, and 
the role of information literacy as the solution to these problems, and the 
chimera of usability studies .

In chapter 12 Dorothy Warner reviews the extensive literature surrounding 
the topic of digital preservation. The decision process as to whether or not 
to digitize a “remains a prudent and necessary exercise,” she contends. While 
much research is—and has been—underway, the starting points that digitiza-
tion is both inevitable and that primary concerns are technical/ technological
in nature are a given. Many of the crucial problems are aired in the litera-
ture, but a critical approach that attempts to assess the overall impact is not 
present. Digital preservation is a “well-intended response to the proliferation 
of formats and the radical extension of access that networked technology 
offers,” but she concludes that there are three related overarching problems: 
no clear standards after years of work; proliferation and obsolescence; and 
insupportably high costs to libraries. Solutions to the problems of digital 
archiving “are still years away.” 

The concluding chapter to the volume is written by John E. Buschman, 
who uses the work of James O’Donnell as his touchstone to examine the 
ongoing need for librarianship to be critical of technology. Buschman has 
chosen to employ O’Donnell’s book Avatars of the Word: From Papyrus to 
Cyberspace because of its interwoven themes on historical shifts in the tech-
nologies of writing and the role of librarians in such shifts. Buschman main-
tains that O’Donnell is correct in many respects, particularly in his assertion 
that the book as a technology is not dead, and that “technologies do not 
simply supplant their predecessors but rather join an existing ensemble.” 
O’Donnell also provides a very enlightened view of libraries and librarians, 
including librarians’ longstanding adoption and adaptation of technologies 
to provide access to myriad collections and the role that libraries have played 
and continue to play as conservers of culture. However, Buschman points out 
that O’Donnell does get some things wrong, such as his lack of concern over 
the transience and impermanence of digital texts, coupled with his assertion 
of the cultural need to preserve and study artifacts of the past. In the process, 
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Buschman is concerned that O’Donnell comes “very close to casting tech-
nologies as neutral and apolitical, whereas any more-than-casual examination 
indicates they are resolutely not so.” Buschman concludes that O’Donnell’s 
work reminds us that to have any hope of a reinvigoration of the public 
sphere through networked communications demands will not occur without 
a critical approach to technologies, and that librarianship cannot play a posi-
tive role in the “democratic consequences” of IT without that critique. 

Thematically, the volume moves from the background provided in this 
introduction to part 1 in the form of a broad overview of the relationship of 
critical theory to the critique of technology, through an analysis of the fl ex-
ibility and suppleness of surveillance, to a serious attempt to reapply Marxist 
analysis to IT work, the broad arguments over literacy and the control of 
work, and to the institutional and democratic stakes of law and policy in an 
age of the information-state. In part 2, these frameworks are adapted and 
brought to bear on librarianship in the form of an unpacking of the concept 
of information technology in order to enable a more critical LIS relation-
ship to it, two analyses placing librarianship within broad technology medi-
ated workplace trends, a review of research on children’s interactions with 
the basis of so many library services (computers and new media), a critical 
analysis of OPACs and Web portals within a social and economic framework 
using regulation theory, and a look at the deep-seated problems of librar-
ies, archives, and digital preservation. The concluding chapter attempts to 
establish again the need for a critical approach to information technologies 
in librarianship in the face of the social and economic juggernaut that IT 
is—both in society and in libraries. 
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CRITICAL THEORY OF 
TECHNOLOGY: AN OVERVIEW 

Andrew Feenberg 

TECHNOLOGY AND FINITUDE 

What makes technical action different from other relations to reality? This 
question is often answered in terms of notions such as effi ciency or control, 
which are themselves internal to a technical approach to the world. To judge 
an action as more or less effi cient is already to have determined it to be tech-
nical and therefore an appropriate object of such a judgment. Similarly, the 
concept of control implied in technique is “technical” and so not a distin-
guishing criterion. 

There is tradition in philosophy of technology that resolves this problem 
by invoking the concept of “impersonal domination” fi rst found in Marx’s 
description of capitalism. This tradition, associated with Heidegger and the 
Frankfurt School, remains too abstract to satisfy us today but it does identify 
an extraordinary feature of technical action (Feenberg, 2004a). I formulate 
this feature in systems theoretic terms, distinguishing the situation of a fi nite 
actor from a hypothetical infi nite actor capable of a “do from nowhere.” 1 The 
latter can act on its object without reciprocity. God creates the world without 
suffering any recoil, side effects, or blowback. This is the ultimate practical 
hierarchy establishing a one-way relation between actor and object. But we are 
not gods. Human beings can only act on a system to which they themselves 
belong. This is the practical signifi cance of embodiment. As a  consequence,
every one of our interventions returns to us in some form as feedback from 
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our objects. This is obvious in everyday communication, where anger usually 
evokes anger, kindness kindness, and so on. 

Technical action represents a partial escape from the human condition. We 
call an action “technical” when the actor’s impact on the object is out of all 
proportion to the return feedback affecting the actor. We hurtle two tons of 
metal down the freeway while sitting in comfort listening to Mozart or the 
Beatles. This typical instance of technical action is purposely framed here to 
dramatize the independence of actor from object. In the larger scheme of 
things, the driver on the freeway may be at peace in his car but the city he 
inhabits, with millions of other drivers, is his life environment and it is shaped 
by the automobile into a type of place that has major impacts on him. So the 
technical subject does not escape from the logic of fi nitude after all. But the 
reciprocity of fi nite action is dissipated or deferred in such a way as to create 
the space of a necessary illusion of transcendence. 

Heidegger and Marcuse understand this illusion as the structure of modern 
experience. According to Heidegger’s history of being, the modern “reveal-
ing” is biased by a tendency to take every object as a potential raw material for 
technical action. Objects enter our experience only in so far as we notice their 
usefulness in the technological system. Release from this form of experience 
may come from a new mode of revealing, but Heidegger has no idea how 
revealings come and go. 

Like Marcuse, I relate the technological revealing not to the history of 
being but to the consequences of persisting divisions between classes and 
between rulers and ruled in technically mediated institutions of all types. 
Technology can be and is confi gured in such a way as to reproduce the rule 
of the few over the many. This is a possibility inscribed in the very structure of 
technical action, which establishes a one-way direction of cause and effect. 

Technology is a two-sided phenomenon: on the one hand the operator, 
on the other the object. Where both operator and object are human beings, 
technical action is an exercise of power. Where, further, society is organized 
around technology, technological power is the principle form of power in the 
society. It is realized through designs that narrow the range of interests and 
concerns that can be represented by the normal functioning of the technol-
ogy and the institutions that depend on it. This narrowing distorts the struc-
ture of experience and causes human suffering and damage to the natural 
environment.

The exercise of technical power evokes resistances of a new type immanent 
to the one-dimensional technical system. Those excluded from the design 
process eventually suffer the undesirable consequences of technologies and 
protest. Opening up technology to a wider range of interests and concerns 
could lead to its redesign for greater compatibility with the human and natu-
ral limits on technical action. A democratic transformation from below can 
shorten the feedback loops from damaged human lives and nature and guide 
a radical reform of the technical sphere. 
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INSTRUMENTALIZATION THEORY 

Much philosophy of technology offers very abstract and unhistorical 
accounts of the essence of technology. These accounts appear painfully thin 
compared to the rich complexity revealed in social studies of technology. Yet 
technology has the distinguishing features sketched above and these have nor-
mative implications. As Marcuse argued in One-Dimensional Man, the choice 
of a technical rather than a political or moral solution to a social problem 
is politically and morally signifi cant. The dilemma divides technology stud-
ies into two opposed branches. Most essentialist philosophy of technology 
is critical of modernity, even antimodern, while most empirical research on 
technologies ignores the larger issue of modernity and thus appears uncriti-
cal, even conformist, to social critics (Feenberg, 2003). 

I fi nd it diffi cult to explain my solution to this dilemma because it crosses 
lines we are used to standing behind. These lines cleanly separate the substan-
tivist critique of technology as we fi nd it in Heidegger from the constructiv-
ism of many contemporary historians and sociologists. These two approaches 
are usually seen as totally opposed. Nevertheless, there is something obvi-
ously right in both. I have therefore attempted to combine their insights in a 
common framework that I call “instrumentalization theory.” 

Instrumentalization theory holds that technology must be analyzed at 
two levels, the level of our original functional relation to reality and the 
level of design and implementation. At the fi rst level, we seek and fi nd affor-
dances that can be mobilized in devices and systems by decontextualizing 
the objects of experience and reducing them to their useful properties. This 
involves a process of deworlding in which objects are torn out of their origi-
nal contexts and exposed to analysis and manipulation while subjects are 
positioned for distanced control. Modern societies are unique in deworld-
ing human beings in order to subject them to technical action—we call it 
management—and in prolonging the basic gesture of deworlding theoreti-
cally in technical disciplines that become the basis for complex technical 
networks. 

At the second level, we introduce designs that can be integrated with other 
already existing devices and systems and with various social constraints such 
as ethical and aesthetic principles. The primary level simplifi es objects for 
incorporation into a device while the secondary level integrates the simpli-
fi ed objects to a natural and social environment. This involves a process that, 
following Heidegger, we can call “disclosure” or “revealing” of a world. 
Disclosing involves a complementary process of realization that qualifi es the 
original functionalization by orienting it toward a new world involving those 
same objects and subjects. 

These two levels are analytically distinguished. No matter how abstract the 
affordances identifi ed at the primary level, they carry social content from the 
secondary level in the elementary contingencies of a particular approach to 
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the materials. Similarly, secondary instrumentalizations, such as design speci-
fi cations, presuppose the identifi cation of the affordances to be assembled and 
concretized. This is an important point. Cutting down a tree to make lumber 
and building a house with it are not the primary and secondary instrumental-
izations respectively. Cutting down a tree “decontextualizes” it, but does so 
in line with various technical, legal, and aesthetic considerations determining 
what kinds of trees can become lumber of what size and shape and are sal-
able as such. The act of cutting down the tree is thus not simply primary but 
involves both levels, as one would expect of an analytic distinction. 

The theory is complicated, however, by the fact that technical devices 
and systems are built up from simple elements that have a wide variety of 
potentialities. The process in which these elements are combined consists in 
successive impositions of limitations on the materials. The secondary instru-
mentalizations play an increasingly important role as this process advances. 
Consider again the example of the tree and the house. Although the output 
of the logger is constrained to some extent by secondary instrumentalizations, 
it is far less so than the work of the carpenter who uses the logs after they are 
turned into boards to build the house. The logger need not know anything 
about the building codes, family structures, and architectural fashions that 
will eventually constrain the carpenter’s work. Thus there is a dynamic pro-
cess in which the materials and simpler technical elements are mediated ever 
more thoroughly. 

This dynamic is especially developed in differentiated modern societies. 
Some of the functions of the secondary instrumentalization get distinguished 
institutionally in particularly striking ways. Thus the aesthetic function, an 
important secondary instrumentalization, may be separated out and assigned 
to a corporate design division. Artists will then work in parallel with engineers. 
This partial institutional separation of the levels of instrumentalization encour-
ages the belief that they are completely distinct. This obscures the social nature 
of every technical act, including the work of engineers liberated from aesthetic 
considerations, if not from many other social infl uences, by their corporate 
environment. 

Analysis at the fi rst level is inspired by categories introduced by Heidegger 
and other substantivist critics of technology. However, because I do not 
ontologize those categories, nor treat them as a full account of the essence 
of technology, I believe I am able to avoid many of the problems associated 
with substantivism, particularly its antimodernism. Analysis at the second level 
is inspired by empirical study of technology in the constructivist vein. I focus 
especially on the way actors perceive the meanings of the devices and systems 
they design and use. But again, I am selective in drawing on this tradition. I do 
not accept its exaggerated and largely rhetorical empiricism and its rejection 
of the categories of traditional social theory. Instead, I attempt to integrate its 
methodological insights to a more broadly conceived theory of modernity. 
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CULTURE 

In determinist and instrumentalist accounts of technology, effi ciency serves 
as the unique principle of selection between successful and failed technical 
initiatives. On these terms technology appears to borrow the virtues generally 
attributed to scientifi c rationality. Philosophy of technology demystifi es these 
claims to the necessity and universality of technical decisions. In the 1980s, 
the constructivist turn in technology studies offered a methodologically fruit-
ful approach to demonstrating this in a wide range of concrete cases. 

Constructivists show that many possible confi gurations of resources can yield 
a working device capable of effi ciently fulfi lling its function. The different inter-
ests of the various actors involved in design are refl ected in subtle differences 
in function and preferences for one or another design of what is nominally the 
same device. Social choices intervene in the selection of the problem defi nition 
as well as its solution. Effi ciency is thus not decisive in explaining the success 
or failure of alternative designs because several viable options usually compete 
at the inception of a line of development. Technology is “underdetermined” 
by the criterion of effi ciency and is responsive to the various particular interests 
and ideologies that select among these options. Technology is not “rational” in 
the old positivist sense of the term but socially relative; the outcome of techni-
cal choices is a world that supports the way of life of one or another infl uential 
social group. On these terms the technocratic tendencies of modern societies 
could be interpreted as an effect of limiting the groups intervening in design to 
technical experts and the corporate and political elites they serve. 

In my formulation of this thesis, I argue that the intervention of interests 
and ideologies does not necessarily reduce effi ciency but biases its achieve-
ment according to a broader social program. I have introduced the concept 
of “technical code” to articulate this relationship between social and technical 
requirements. A technical code is the realization of an interest or ideology in a 
technically coherent solution to a problem. Although some technical codes are 
formulated explicitly by technologists themselves, I am seeking a more general 
analytic tool that can be applied even in the absence of such formulations. More 
precisely, then, a technical code is a criterion that selects between alternative fea-
sible technical designs in terms of a social goal. Feasible here means technically 
workable. Goals are “coded” in the sense of ranking items as ethically permitted 
or forbidden, or aesthetically better or worse, or more or less socially desirable. 
These types of codes refl ect the secondary instrumentalizations of the instru-
mentalization theory, such as ethical and aesthetic mediations. Socially desirable
refers not to some universal criterion but to a hegemonic value such as health or 
the nuclear family. Such values are formulated by the social theorist as technical 
codes in ideal-typical terms, that is, as a simple rule or criterion. A prime exam-
ple in the history of technology is the imperative requirement to deskill labor in 
the course of industrialization rather than preserving or enhancing skills. 
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Where such codes are reinforced by individuals’ perceived self-interest and 
law, their political import usually passes unnoticed. This is what it means to 
call a certain way of life culturally secured and a corresponding power hege-
monic. Just as political philosophy problematizes cultural formations that 
have rooted themselves in law, so philosophy of technology problematizes 
formations that have successfully rooted themselves in technical codes. 

OPERATIONAL AUTONOMY 

For many critics of technological society, Marx is now irrelevant, an out-
dated critic of capitalist economics. I disagree. I believe Marx had important 
insights for philosophy of technology. He focused so exclusively on econom-
ics because production was the principal domain of application of technology 
in his time. With the penetration of technical mediation into every sphere of 
social life, the contradictions and potentials he identifi ed in technology fol-
low as well. 

For Marx the capitalist is ultimately distinguished not so much by owner-
ship of wealth as by control of the conditions of labor. The owner has not 
merely an economic interest in what goes on within his factory but also a 
technical interest. By reorganizing the work process, he can increase produc-
tion and profi ts. Control of the work process, in turn, leads to new ideas for 
machinery, and the mechanization of industry follows in short order. This 
leads over time to the invention of a specifi c type of machinery that deskills 
workers and requires management. Management acts technically on persons, 
extending the hierarchy of technical subject and object into human relations 
in pursuit of effi ciency. Eventually professional managers represent and in 
some sense replace owners in control of the new industrial organizations. 
Marx calls this the impersonal domination inherent in capitalism in contradis-
tinction to the personal domination of earlier social formations. It is a domi-
nation embodied in the design of tools and the organization of production. 
In a fi nal stage, which Marx did not anticipate, techniques of management 
and organization and types of technology fi rst applied to the private sector 
are exported to the public sector, where they infl uence fi elds such as govern-
ment administration, medicine, and education. The whole life environment 
of society comes under the rule of technique. In this form the essence of the 
capitalist system can be transferred to socialist regimes built on the model of 
the Soviet Union. 2

The entire development of modern societies is thus marked by the para-
digm of unqualifi ed control over the labor process on which capitalist indus-
trialism rests. It is this control that orients technical development toward 
disempowering workers and the massifi cation of the public. I call this con-
trol “operational autonomy,” the freedom of the owner or his representative 
to make independent decisions about how to carry on the business of the 
organization, regardless of the views or interests of subordinate actors and 
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the surrounding community. The operational autonomy of management and 
administration positions them in a technical relation to the world, safe from 
the consequences of their own actions. In addition, it enables them to repro-
duce the conditions of their own supremacy at each iteration of the technolo-
gies they command. Technocracy is an extension of such a system to society 
as a whole in response to the spread of technology and management to every 
sector of social life. Technocracy armors itself against public pressures, sacri-
fi ces values, and ignores needs incompatible with its own reproduction and 
the perpetuation of its technical traditions. 

The technocratic tendency of modern societies represents one possible path 
of development, a path that is peculiarly truncated by the demands of power. 
Technology has other benefi cial potentials that are suppressed under the cap-
italism and state socialism that could emerge along a different developmental 
path. In subjecting human beings to technical control at the expense of tradi-
tional modes of life while sharply restricting participation in design, technoc-
racy perpetuates elite power structures inherited from the past in technically 
rational forms. In the process it mutilates not just human beings and nature 
but technology as well. A different power structure would innovate a differ-
ent technology with different consequences. 

Is this just a long detour back to the notion of the neutrality of technol-
ogy? I do not believe so. Neutrality generally refers to the indifference of a 
specifi c means to the range of possible ends it can serve. If we assume that 
technology as we know it today is indifferent with respect to human ends in 
general, then indeed we have neutralized it and placed it beyond possible 
controversy. Alternatively, it might be argued that technology as such is neu-
tral with respect to all the ends that can be technically served. But neither 
of these positions make sense. There is no such thing as technology as such. 
Today we employ this specifi c technology with limitations that are due not 
only to the state of our knowledge but also to the power structures that bias 
this knowledge and its applications. This really existing contemporary tech-
nology favors specifi c ends and obstructs others. 

The larger implication of this approach has to do with the ethical limits of 
the technical codes elaborated under the rule of operational autonomy. The 
very same process in which capitalists and technocrats were freed to make 
technical decisions without regard for the needs of workers and communities 
generated a wealth of new values, ethical demands were forced to seek voice 
discursively. Most fundamentally, democratization of technology is about 
fi nding new ways of privileging these excluded values and realizing them in 
the new technical arrangements. 

A fuller realization of technology is possible and necessary. We are more 
and more frequently alerted to this necessity by the threatening side effects of 
technological advance. Technology “bites back,” as Edward Tenner (1996) 
reminds us, with fearful consequence as the deferred feedback loops that join 
technical subject and object become more obtrusive. The very success of our 
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technology in modifying nature insures that these loops will grow shorter 
as we disturb nature more violently in attempting to control it. In a society 
such as ours, which is completely organized around technology, the threat 
to survival is clear. 

RESISTANCE 

What can be done to reverse the tide? Only the democratization of tech-
nology can help. This requires in the fi rst instance shattering the illusion of 
transcendence by revealing the feedback loops to the technical actor. The 
spread of knowledge by itself is not enough to accomplish this. For knowl-
edge to be taken seriously, the range of interests represented by the actor 
must be enlarged so as to make it more diffi cult to offl oad feedback from 
the object onto disempowered groups. But only a democratically constituted 
alliance of actors, embracing those very groups, is suffi ciently exposed to the 
consequences of its own actions to resist harmful projects and designs at the 
outset. Such a broadly constituted democratic technical alliance would take 
into account destructive effects of technology on the natural environment as 
well as on human beings. 

Democratic movements in the technical sphere aim to constitute such alli-
ances. But this implies restoring the agency of those treated as objects of 
management in the dominant technical code. How to understand this trans-
formation? It will not work to simply multiply the number of managers. Sub-
ordinate actors must intervene in a different way from dominant ones. 

Michel de Certeau (1980) offers an interesting interpretation of Fou-
cault’s theory of power that can be applied to this problem. He distinguishes 
between the strategies of groups with an institutional base from which to 
exercise power and the tactics of those subject to that power and who, lack-
ing a base for acting continuously and legitimately, maneuver and improvise 
micropolitical resistances. Note that de Certeau does not personalize power 
as a possession of individuals but articulates the Foucauldian correlation of 
power and resistance. This works remarkably well as a way of thinking about 
immanent tensions within technically mediated organizations, not surpris-
ingly given Foucault’s concern with institutions based on scientifi c-technical 
“regimes of truth.” 

Technological systems impose technical management on human beings. 
Some manage, while others are managed. These two positions correspond 
to de Certeau’s strategic and tactical standpoints. The world appears quite 
differently from these two positions. The strategic standpoint privileges con-
siderations of control and effi ciency and looks for affordances, precisely what 
Heidegger criticizes in technology. My most basic complaint about Hei-
degger is that he himself adopts unthinkingly the strategic standpoint on 
technology in order to condemn it. He sees it exclusively as a system of con-
trol and overlooks its role in the lives of those subordinate to it. 
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The tactical standpoint of those subordinates is far richer. It is the everyday 
lifeworld of a modern society in which devices form a nearly total environ-
ment. In this environment, individuals identify and pursue meanings. Power 
is only tangentially at stake in most interactions, and when it becomes an 
issue, resistance is temporary and limited in scope by the position of the 
individuals in the system. Yet insofar as masses of individuals are enrolled in 
technical systems, resistances will inevitably arise and can weigh on the future 
design and confi guration of the systems and their products. 

Consider the example of air pollution. So long as those responsible for 
it could escape the health consequences of their actions to green suburbs, 
leaving poor urban dwellers to breath fi lthy air, there was little support for 
technical solutions to the problem. Pollution controls were seen as costly 
and unproductive by those with the power to implement them. Eventually, 
a democratic political process sparked by the spread of the problem and pro-
tests by the victims and their advocates legitimated the externalized interests. 
Only then was it possible to assemble a social subject including both rich and 
poor able to make the necessary reforms. This subject fi nally forced a redesign 
of the automobile and other sources of pollution, taking human health into 
account. This is an example of a politics of design that will lead ultimately to 
a more holistic technological system. 

An adequate understanding of the substance of our common life can-
not ignore technology. How we confi gure and design cities, transportation 
systems, communication media, agriculture, and industrial production is a 
political matter. And we are making more and more choices about health 
and knowledge in designing the technologies on which medicine and educa-
tion increasingly rely. Furthermore, the kinds of things it seems plausible to 
propose as advances or alternatives are to a great extent conditioned by the 
failures of the existing technologies and the possibilities they suggest. The 
once controversial claim that technology is political now seems obvious. 

RECONTEXTUALIZING STRATEGIES 

There was a time not so long ago when general condemnation of tech-
nology seemed plausible to many social critics. The attitude lingers and 
inspires a certain haughty disdain for technology among intellectuals who 
nevertheless employ it constantly in their daily lives. Increasingly, however, 
social criticism has turned to the study and advocacy of possible recon-
fi gurations and transformations of technology to accommodate it to values 
excluded from the original design networks. This approach emerged fi rst in 
the environmental movement, which was successful in modifying the design 
of technologies through regulation and litigation. Today the approach 
continues in proposals for transforming biotechnologies and computing. 
The instrumentalization theory suggests a general account of the strategies 
employed in such movements. 
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The primary instrumentalization involves decontextualization, which shat-
ters preexisting natural arrangements, often of great complexity. Of course 
no decontextualization can be absolute. The process is always conditioned 
by secondary instrumentalizations, which offer a partial recontextualization 
of the object in terms of various technical and social requirements. As in 
the example of logging and construction discussed previously, in every case 
where objects are stripped of their natural connections, new technical and 
social connections are implicit in the very manner of their reduction and 
simplifi cation for technical employment. 

Constructive criticism of technology takes aim precisely at the defi ciencies 
in this recontextualization process, for it is here that the bias of design is 
introduced. This is particularly clear under capitalism, where successful busi-
ness strategies often involve breaking free of various social constraints on the 
pursuit of profi ts. Thus the favored recontextualizations tend to be minimal 
and to ignore the values and interests of many of the human beings who are 
involved in capitalist technical networks, whether they be workers, consum-
ers, or members of a community hosting production facilities. In the case of 
logging it has been diffi cult to convince corporations to pay attention to the 
health of forests and the beauty of nature, goods that may appeal to commu-
nities in the vicinity and to environmentalists although neither are invited to 
participate in the design of logging projects. 

Real world ethical controversies involving technology such as this often 
turn on the supposed opposition of current standards of technical effi ciency 
and values. But this opposition is factitious; current technical methods or 
standards were once discursively formulated as values and at some time in 
the past translated into the technical codes we take for granted today. This 
point is quite important for answering the usual so-called practical objections 
to ethical arguments for social and technological reform. It seems as though 
the best way to do the job is compromised by attention to extraneous matters 
such as health or natural beauty. But the division between what appears as a 
condition of technical effi ciency and what appears as a value external to the 
technical process is itself a function of social and political decisions biased by 
unequal power. All technologies incorporate the results of such decisions and 
thus favor one or another actor’s values or in the best of cases combine the 
values of several actors in clever combinations that achieve multiple goals. 

This latter strategy involves technical “concretizations,” the multiplica-
tion of the functions served by the structure of the technology. 3 In this way, 
wider or neglected contexts can be brought to bear on technological design 
without loss of effi ciency. A refrigerator equipped to use an ozone-safe refrig-
erant achieves environmental goals with the same structures that keep the 
milk cold. What goes for devices may be even more true of living things and 
human beings enrolled in technical networks. For example, industrial ani-
mal husbandry can be reorganized in ways that respect the needs of animals 
while employing their spontaneous behaviors in an improved environment 
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to protect their health and hence the effi ciency of the operation  (Bos, 2003; 
Bos, Koerkamp, & Groenestein, 2003). 

TERMINAL SUBJECTS 

I want to conclude these refl ections with an example with which I am per-
sonally familiar, which I hope will illustrate the fruitfulness of my approach. I 
have been involved with the evolution of communication by computer since 
the early 1980s both as an active participant in innovation and as a researcher. 
I came to this technology with a background in modernity theory, specifi cally 
Heidegger and Marcuse, but it quickly became apparent that they offered 
little guidance in understanding computerization. Their theories emphasized 
the role of technologies in dominating nature and human beings. Heidegger 
(1998) dismissed the computer as the pure type of modernity’s machinery of 
control. Its deworlding power reaches language itself, which is reduced to the 
mere position of a switch (p. 140). 

But what we were witnessing in the early 1980s was something quite 
different, the contested emergence of the new communicative practices of 
online community. Subsequently, we have seen cultural critics inspired by 
modernity theory recycle the old approach for this new application, denounc-
ing, for example, the supposed degradation of human communication on the 
Internet. Albert Borgmann (1992) argues that computer networks deworld 
the person, reducing human beings to a fl ow of data the “user” can easily 
control (p. 108). The terminal subject is basically an asocial monster despite 
the appearance of interaction online. But that critique presupposes that 
computers are actually a communication medium, if an inferior one, which 
was precisely the issue 20 years ago. The prior question that must therefore 
be posed concerns the emergence of the medium itself. Most recently the 
debate over computerization has touched higher education, where proposals 
for automated online learning have met determined faculty resistance in the 
name of human values. Meanwhile, actual online education is emerging as a 
new kind of communicative practice (Feenberg, 2002, chap. 5). 

The pattern of these debates is suggestive. Approaches based on modernity 
theory are uniformly negative and fail to explain the experience of participants 
in computer communication. But this experience can be analyzed in terms 
of instrumentalization theory. The computer simplifi es a full blown person 
into a “user” in order to incorporate him or her into the network. Users are 
decontextualized in the sense that they are stripped of body and community 
in front of the terminal and positioned as detached technical subjects. At the 
same time, a highly simplifi ed world is disclosed to the user as it is open to 
the initiatives of rational consumers. They are called to exercise choice in this 
world.

The poverty of this world appears to be a function of the very radical 
deworlding involved in computing. However, we will see that this is not the 
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correct explanation. Nevertheless, the critique is not entirely artifi cial; there 
are types of online activity that confi rm it, and certain powerful actors do seek 
enhanced control through computerization. But most modernity theorists 
overlook the struggles and innovations of users engaged in appropriating the 
medium to create online communities or legitimate educational innovations. 
In ignoring or dismissing these aspects of computerization, they fall back into 
a more or less disguised determinism. 

The posthumanist approach to the computer inspired by commentators in 
cultural studies suffers from related problems. This approach often leads to a 
singular focus on the most dehumanizing aspects of computerization, such 
as anonymous communication, online role playing, and cybersex (Turkle, 
1995). Paradoxically, these aspects of the online experience are interpreted in 
a positive light as the transcendence of the centered self of modernity (Stone, 
1995). But such posthumanism is ultimately complicit in the humanistic cri-
tique of computerization it pretends to transcend in that it accepts a similar 
defi nition of the limits of online interaction. Again, what is missing is any 
sense of the transformations the technology undergoes at the hands of users 
animated by more traditional visions than one would suspect from this choice 
of themes (Feenberg & Barney 2004; Kirkpatrick, 2004). 

The effective synthesis of these various approaches would offer a more 
complete picture of computerization than any one of them alone. In my 
writings in this fi eld I have tried to accomplish this. I set out not from a 
hypothesis about the essence of the computer, for example, that it privileges 
control or communication, humanist or posthumanist values, but rather from 
an analysis of the way in which such hypotheses infl uence the actors them-
selves, shaping design and usage. 

The lifeworld of technology is the medium within which the actors engage 
with the computer. In this lifeworld, processes of interpretation are central. 
Technical resources are not simply pregiven but acquire their meaning through 
these processes. As computer networks developed, communication functions 
were often introduced by users rather than treated as normal affordances of 
the medium by the originators of the systems. In Latour’s language, the “col-
lective” is re-formed around the contested constitution of the computer as this 
or that type of mediation responsive to this or that actor’s program (Latour, 
1999). To make sense of this history, the competing visions of designers and 
users must be introduced as a signifi cant shaping force. The contests between 
control and communication, and between humanism and posthumanism, 
must be the focus of the study of innovations such as the Internet. 

ONLINE EDUCATION 

Consider the case of the current struggle over the future of online educa-
tion (Feenberg, 2002, chap. 5). In the late 1990s, corporate strategists, state 
legislators, top university administrators, and so-called futurologists lined up 
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behind a vision of online education based on automation and deskilling. Their 
goal was to replace (at least for the masses) face-to-face teaching by profes-
sional faculty with an industrial product, infi nitely reproducible at decreasing 
unit cost, like CDs, videos, or software. The overhead of education would 
decline sharply and the education “business” would fi nally become profi t-
able. This is “modernization” with a vengeance. 

In opposition to this vision, faculty mobilized in defense of the human 
touch. This humanistic opposition to computerization takes two very dif-
ferent forms. There are those who are opposed in principle to any electronic 
mediation of education. This position has no effect on the quality of com-
puterization but only on its pace. But there are also numerous faculty who 
favor a model of online education that depends on human interaction on 
computer networks. On this side of the debate, a very different conception 
of modernity prevails. In this alternative conception, to be modern is to mul-
tiply opportunities for and modes of communication. The meaning of the 
computer shifts from a coldly rational information source to a communica-
tion medium, a support for human development and online community. This 
alternative can be traced down to the level of technical design, for example, 
the conception of educational software and the role of asynchronous discus-
sion forums (Hamilton & Feenberg, 2005). 

These approaches to online education can be analyzed in terms of the 
model of deworlding and disclosing introduced above. Educational auto-
mation decontextualizes both the learner and the educational “product” by 
breaking them loose from the existing world of the university. The new world 
disclosed on this basis confronts the learner as technical subject with menus, 
exercises, and questionnaires rather than with other human beings engaged 
in a shared learning process. 

The faculty’s model of online education involves a much more complex 
secondary instrumentalization of the computer in the disclosure of a much 
richer world. The original positioning of the user is similar: the person facing 
a machine. But the machine is not a window onto an information mall but 
rather opens up onto a social world that is morally continuous with the social 
world of the traditional campus. The terminal subject is involved as a person 
in a new kind of social activity and is not limited by a set of canned menu 
options to the role of individual consumer. The corresponding software 
opens the range of the subject’s initiative far more widely than an automated 
design. This is a more democratic conception of networking that engages it 
across a wider range of human needs. 

The analysis of the dispute over educational networking reveals patterns 
that appear throughout modern society. In the domain of media, these pat-
terns involve playing off primary and secondary instrumentalizations in dif-
ferent combinations that privilege either a technocratic model of control or a 
democratic model of communication. Characteristically, a technocratic notion 
of modernity inspires a positioning of the user that sharply restricts potential 
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initiative, while a democratic conception enlarges initiative in more complex 
virtual worlds. Parallel analyses of production technology, biotechnology, 
medical technology, and environmental problems would reveal similar patterns 
that could be clarifi ed by reference to the actors’ perspectives in similar ways. 

CONCLUSION 

Philosophy of technology has come a long way since Heidegger and Mar-
cuse. Inspiring as these thinkers are, we need to devise our own response to 
the situation in which we fi nd ourselves. Capitalism has survived its various 
crises and now organizes the entire globe in a fantastic web of connections 
with contradictory consequences. Manufacturing fl ows out of the advanced 
countries to the low wage periphery as diseases fl ow in. The Internet opens 
fantastic new opportunities for human communication and is inundated with 
commercialism. Human rights proves a challenge to regressive customs in 
some countries while providing alibis for new imperialist ventures in others. 
Environmental awareness has never been greater, yet nothing much is done 
to address looming disasters such as global warming. Nuclear proliferation is 
fi nally fought with energy in a world in which more and more countries have 
good reasons for acquiring nuclear weapons. 

Building an integrated and unifi ed picture of our world has become far 
more diffi cult as technical advances break down the barriers between spheres 
of activity to which the division between disciplines corresponds. I believe 
that critical theory of technology offers a platform for reconciling many 
apparently confl icting strands of refl ection on technology. Only through an 
approach that is both critical and empirically oriented is it possible to make 
sense of what is going on around us now. The fi rst generation of Critical The-
orists called for just such a synthesis of theoretical and empirical approaches. 

Critical theory was above all dedicated to interpreting the world in the 
light of its potentialities. Those potentialities are identifi ed through serious 
study of what is. Empirical research can thus be more than a mere gathering 
of facts and can inform an argument with our times. Philosophy of technol-
ogy can join together the two extremes—potentiality and actuality, that is, 
norms and facts—in a way no other discipline can rival. It must challenge the 
disciplinary prejudices that confi ne research and study in narrow channels and 
open perspectives on the future. 

NOTES 

 1. The implied reference is to the concept of a godlike “view from nowhere.” I 
could rephrase the point here as a “do from knowhere,” that is, action understood as 
just as indifferent to its objects as detached knowing. 

 2. How Marx, along with most nineteenth-century radical thinkers, could over-
look this possible outcome is discussed in Feenberg (2004b) through a comparison of 
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Edward Bellamy’s utopian novel, Looking Backward, and Huxley’s famous dystopia, 
Brave New World, which each exemplify a different conception of the boundaries of 
technique.

 3. The concept of concretization was introduced by Gilbert Simondon (1958). 
For further discussion of this concept see Feenberg (1999, chap. 9). 

REFERENCES 

Borgmann, A. (1992). Crossing the postmodern divide. Chicago: University of Chi-
cago Press. 

Bos, B. (2003). Een kwestie van beheersing [A question of control]. Amsterdam: Aca-
demisch Proefschrift, Vrije Universiteit. 

Bos, B., Koerkamp, P., & Groenestein, K. (2003). A novel design approach for live-
stock housing based on recursive control—with examples to reduce environ-
mental pollution. Livestock Production Science, 84, 157–170. 

de Certeau, M. (1980). L’invention du quotidien [The invention of everyday life]. 
Paris: UGE. 

Feenberg, A. (1999). Questioning technology. New York: Routledge. 
Feenberg, A. (2002). Transforming technology: A critical theory revisited. New York: 

Oxford.
Feenberg, A. (2003). Modernity theory and technology studies: Refl ections on bridg-

ing the gap. In T. Misa, P. Brey, & A. Feenberg (Eds.), Modernity and technol-
ogy (pp. 73–104). Cambridge, MA: MIT Press. 

Feenberg, A. (2004a). Heidegger and Marcuse: The catastrophe and redemption of 
technology. New York: Routledge. 

Feenberg, A. (2004b). Looking forward, looking backward: Refl ections on the 20th 
century. In D. Tabachnick & T. Koivukoski (Eds.), Globalization, technology 
and philosophy (pp. 93–105). Albany, NY: SUNY Press. 

Feenberg, A., & Barney, D. (2004). Community in the digital age. Lanham, MD: 
Rowman & Littlefi eld. 

Hamilton, E., & Feenberg, A. (2005). The technical codes of online education. 
E-Learning, 2(2), 104–121. 

Heidegger, M. (1998). Traditional language and technological language (W. Gregory,
Trans.). Journal of Philosophical Research, 23, 129–145. 

Kirkpatrick, G. (2004). Critical technology: A social theory of personal computing.
Aldershot, England: Ashgate. 

Latour, B. (1999) . Politiques de la nature: Comment faire entrer les sciences en 
démocratie [Policies of nature: How to enter science in a democracy]. Paris: 
La Découverte. 

Simondon, G. (1958). Du mode d’existence des objets techniques [The mode of exis-
tence of technical objects]. Paris: Aubier. 

Stone, A. R. (1995). The war of desire and technology at the close of the mechanical age.
Cambridge, MA: MIT Press. 

Tenner, E. (1996). Why things bite back: Technology and the revenge of unintended 
consequences. New York: Knopf. 

Turkle, S. (1995). Life on the screen: Identity in the age of the Internet. New York: 
Simon & Schuster. 



46 INFORMATION TECHNOLOGY IN LIBRARIANSHIP

Additional Works Consulted 

Feenberg, A. (1991). Critical theory of technology. New York: Oxford University Press. 
Feenberg, A. (1993). Building a global network: The WBSI experience. In L. Harasim

(Ed.), Global networks: Computerizing the international community (pp. 185–
197). Cambridge, MA: MIT Press. 

Feenberg, A. (1995). Alternative modernity: The technical turn in philosophy and social 
theory. Los Angeles: University of California Press. 

Marcuse, H. (1964). One-dimensional man. Boston: Beacon Press. 
Marcuse, H. (1978). Beiträge zu einer phänomenologie des historischen materialis-

mus [Contributions to a Phenomenology of Historical Materialism]. In Her-
bert Marcuse schriften: Band I. Frankfurt: Suhrkamp Verlag. 

Ruivenkamp, G. (2003, March). Tailor-made biotechnologies for endogenous devel-
opments and the creation of new networks and knowledge means. Biotechnology
and Development Monitor, 50, 14–16. 



2
�

SURVEILLANCE AND 
TECHNOLOGY: CONTEXTS 

AND DISTINCTIONS 

Gary T. Marx 

Perhaps it is fi tting that the topic of surveillance, so shrouded in intrigue, is 
often ambiguous and misunderstood. One error involves the common ten-
dency to see surveillance as the opposite of privacy. Another is to associate 
it only with government and law and order activities in particular. Privacy 
and surveillance can be interwoven. Viewed in social process terms, they are 
different sides of the same coin. Surveillance may be the means of cross-
ing borders that protect privacy. This is illustrated by strong public concern 
with the nefarious and multifarious electronic, chemical, and database means 
of collecting personal information without the individual’s knowledge and 
consent. Yet surveillance can also be the means of protecting privacy. Con-
sider the passwords and audit trails required to use some databases or various 
defensive measures such as a perimeter video camera to protect the home. 
Whether we see surveillance or privacy invasion partly depends on the point 
of view taken. 

Considered in the abstract, it is diffi cult to reach broad conclusions about 
the appropriateness of either surveillance or privacy. They can be socially 
desirable, as well as destructive. Surveillance can serve goals of protection, 
administration, rule compliance, documentation, and strategy, as well as goals 
involving inappropriate manipulation, restricted life opportunities, social 
control, and spying. Privacy can be central to an individual’s dignity and lib-
erty and to intimacy, honest communication, group borders, and democracy, 

Copyright © 2008 by Gary T. Marx. A version of this chapter appeared in the Encyclopedia of 
Privacy, W. Staples, editor, Greenwood Press, 2006. 
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but it can also hide socially destructive behavior (e.g., abuse within fami-
lies and white collar crime). With the development of new communication 
and computer technologies and new ways of living that increasingly rely on 
non-face-to-face forms of interaction, questions of personal information have 
taken on new social signifi cance. The microchip and computer are of course 
central to surveillance developments and in turn refl ect broader social forces 
set in motion with industrialization involving empirical documentation, 
rationality, bureaucracy, and capitalism. The increased availability of personal 
information is one strand of the constant expansion in knowledge witnessed 
in recent centuries, and of the centrality of information to the workings of 
contemporary society. 

The dictionary defi nes surveillance as, “close observation, especially of a 
suspected person” ( Oxford American Dictionary of Current English, 1999) 
or persons. Consider examples such as an individual suspected of bank rob-
bery who is discretely followed by police and is apprehended after robbing 
another bank or the discovery that a leader of an antiglobalization protest 
movement is a police informer. These examples are instances of traditional
surveillance, and the dictionary defi nition fi ts. Yet it is too narrow. The focus 
of surveillance goes beyond suspects, crime, and national security. To varying 
degrees surveillance is a property of any social system—from two friends to 
a workplace to a government. Consider for example a supervisor monitoring 
an employee’s productivity, a doctor assessing the health of a patient, a par-
ent observing a child at play in the park, the driver of a speeding car asked to 
show a driver’s license, or a voyeur. Each of these also involves surveillance. 

Information boundaries and contests are found in all societies and, beyond 
that, in all living systems. Humans are curious and also seek to protect their 
informational borders, even as they must also reveal their information. To 
survive, individuals and groups engage in, and guard against, surveillance. 
Seeking information about others (whether within or beyond one’s group) 
is characteristic of all societies, as are efforts to protect information. How-
ever the form, content, and rules about information vary considerably. In the 
case of surveillance, for example, contrast relying on informers, intercepting 
smoke signals, taking satellite photographs, gathering information from so-
called cookies placed on the computers of Internet users, or mapping the 
spread of a contagious disease. With respect to communicating information, 
consider expectations that close friends will share secrets and varied disclo-
sure, notice and freedom of information requirements, as well as expectations 
of confi dentiality and sealed or classifi ed records. 

The traditional forms of surveillance contrast in important ways with what 
can be called the new surveillance, a form that became increasingly promi-
nent toward the end of the twentieth century. The new social surveillance 
can be defi ned as, scrutiny through the use of technical means to extract or 
create personal or group data, whether from individuals or contexts. Exam-
ples include the following: video cameras; computer matching, profi ling, 
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and data mining; work, computer, and electronic location monitoring; DNA 
analysis; drug tests; brain scans for lie detection; various self-administered 
tests; and thermal and other forms of imaging to reveal what is behind walls 
and enclosures. The use of technical means to extract and create the informa-
tion implies the ability to go beyond what is offered to the unaided senses or 
what is voluntarily reported. Much new surveillance involves an automated 
process and extends the senses and cognitive abilities through the use of 
material artifacts or software. 

Using the broader verb scrutinize rather than observe in the defi nition calls 
attention to the fact that contemporary forms often go beyond the visual 
image to involve sound, smell, motion, numbers, and words. The eyes do 
contain the vast majority of the body’s sense receptors, and the visual is a 
master metaphor for the other senses (e.g., saying “I see” for understanding). 
Yet the eye as the major means of direct surveillance is increasingly joined 
or replaced by other means. The use of multiple senses and sources of data 
is an important characteristic of much of the new surveillance. Traditionally 
surveillance involved close observation by a person not a machine. But with 
contemporary practices surveillance may be carried out from afar, as with 
satellite images or the remote monitoring of communications and work. Nor 
need it be close or detailed. Much initial surveillance involves superfi cial scans 
looking for patterns of interest to be pursued later in greater detail. Surveil-
lance has become both farther away and closer than it was previously. It 
occurs with spongelike absorbency and laserlike specifi city. 

In a striking innovation, surveillance is also applied to contexts (geographi-
cal places and spaces, particular time periods, networks, systems, and cat-
egories of person), not just to a particular person whose identity is known 
beforehand. For example, police may focus on so-called hot spots where 
street crimes most commonly occur or seek to follow a money trail across 
borders to identify drug smuggling and related criminal networks. The new 
surveillance technologies are often applied categorically (e.g., all employees 
are drug tested or travelers are searched, rather than those whom there is 
some reason to suspect). Traditional surveillance often implied a noncoop-
erative relationship and a clear distinction between the object of surveillance 
and the person carrying it out. In an age of servants listening behind closed 
doors, binoculars, and telegraph interceptions, that separation made sense. 
It was easy to distinguish the watcher from the person watched. Yet for the 
new surveillance, with its expanded forms of self-surveillance and cooperative 
surveillance, the easy distinction between agent and subject of surveillance 
can be blurred. 

In analyzing the rise of modern forms of social control, the French philoso-
pher Michel Foucault (1977) drew on British legal theorist Jeremy Bentham’s
idea for the Panopticon. Bentham proposed a highly organized system for 
managing large populations within physically enclosed structures such as a 
prison, a factory, or a school, in which authorities could see all but could 
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not be seen. Inmates could never be sure when they were being watched 
and hence through self-interest and habit it was hoped they would engage in 
self-discipline. Well-publicized contemporary warnings (e.g., that an area is 
under video surveillance) refl ect this pattern in seeking to create self-restraint. 
A general ethos of self-surveillance is also encouraged by the availability of 
products that permit individuals to test themselves (e.g., for alcohol level, 
blood pressure, or pregnancy). 

In related forms subjects may willingly cooperate—submitting to personal 
surveillance in order to have consumer benefi ts (e.g., frequent fl yer and shop-
per discounts) or for convenience (e.g., fast track lanes on toll roads in which 
fees are paid in advance). Implanted chips transmitting identity and location, 
which were initially offered for pets, are now available for their owners (and 
others) as well. In some work settings smart badges worn by individuals do 
the same thing, although not with the same degree of voluntarism. Beyond 
the individual forms, surveillance at an aggregate level is central to social 
management. The careful tracking of behavior through computer records 
(referred to by Roger Clarke, 1988, as “dataveillance”) is believed to offer a 
more rational and effi cient approach to social organization and control. 

The new surveillance relative to traditional surveillance has low visibility or 
is invisible. Manipulation against direct coercion has become more prominent. 
Monitoring may be purposefully disguised, as with a video camera hidden in 
a teddy bear or a clock. Or it may simply come to be routinized and taken for 
granted, as when data collection is integrated into everyday activities (e.g., 
use of a credit card for purchases automatically conveys information about 
consumption, time, and location). With the trend toward ubiquitous com-
puting, surveillance and sensors in one sense disappear into ordinary activities 
and objects—cars, cell phones, toilets, buildings, clothes, and even bodies. 
The relatively labor-intensive bar code on consumer goods, which requires 
manually scanning, may soon be replaced with inexpensive embedded RFID 
(radio frequency identifi cation) computer chips, which can be automatically 
read from short distances. The remote sensing of preferences and behavior 
offers many advantages such as controlling temperature and lighting in a 
room or reducing shipping and merchandising costs, while also generating 
records that can be used for surveillance. 

There may be only a short interval between the discovery of the informa-
tion and the automatic taking of action. The individual as a subject of data 
collection and analysis may also almost simultaneously become the object 
of an intervention, whether this involves the triggering of an alarm or the 
granting (or denial) of some form of access (e.g., to enter through a locked 
door, use a computer, or make a purchase). The new forms are relatively 
inexpensive per unit of data collected. Relative to traditional forms, it is easy 
to combine visual, auditory, text, and numerical data. It is relatively easier to 
organize, store, retrieve, analyze, send, and receive data. Data are available 
in real time, and data collection can be continuous and offer information on 
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the past, present, and future (a la statistical predictions). Simulated models of 
behavior are created. The new surveillance is more comprehensive, intensive, 
and extensive. The ratio of what the individual knows about him or herself 
relative to what the surveilling organization knows is lower than in the past, 
even if objectively much more is known. 

One way to think about the topic is to note that many of the kinds of 
surveillance once found only in high security military and prison settings are 
seeping into the society at large. Are we moving toward becoming a maxi-
mum security society where ever more of our behavior is known and subject 
to control? Some features of the maximum security society are the following: 
(1) a dossier society in which computerized records play a major role, (2) a 
sensed (and perhaps censored) society based on  ubiquitous and  ambient sensors
softly, invisibly, effortlessly, and continually gathering behavioral, locational, 
communication, and physiological data, (3) a transparent society, in which 
the boundaries of time, distance, darkness, and physical barriers that tradi-
tionally protected information are weakened and pierced, (4) a networked
society in which diverse kinds of previously unavailable (or if available, dis-
aggregated) personal data are woven together in an ever fi ner mesh, (5) an 
actuarial and risk-adverse society, in which decisions are increasingly made 
using such data for predictions about future behavior as a result of member-
ship in, and comparisons to, aggregate statistical categories, (6) a suspicious
society, in which everyone is assumed to be a possible subject of interest, 
(7) a self-monitored society, in which autosurveillance plays a prominent role, 
and (8) an engineered society, in which choices are increasingly limited and 
determined by manipulating physical and social environments. 

SURVEILLANCE STRUCTURES AND PROCESSES 

Surveillance can be analyzed by breaking it into components. These tell us 
where to look and what to measure. This can help in identifying the variation 
that is central to explanation, understanding, and evaluation. We can differ-
entiate structures that are fi xed at one point in time (like a photograph) from 
processes that involve interaction and developments over time (like a video). 
Let us fi rst consider some surveillance structures. 

Organizational surveillance is distinct from the  nonorganizational surveil-
lance carried about by individuals. As James Rule (1974) has noted, modern 
organizations are the driving forces in the instrumental collection of per-
sonal data. As organizations increasingly use personal data for what David 
Lyon (2003) calls social sorting, the implications for many aspects of life are 
profound—whether involving work, consumption, health, travel, or liberty. 
At the organizational level, formal surveillance involves a constituency. This 
term is used broadly to refer to those with some rule-defi ned relationship or 
potential connection to the organization. This may involve formal member-
ship or merely contact with the organization as through renting a video or 
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showing a passport at a border. Organizations have varying degrees of inter-
nal and external surveillance. Erving Goffman (1961) has identifi ed many 
kinds of employee or inmate monitoring, such as within “total institutions.” 
These offer examples of the internal constituency surveillance found in orga-
nizations. Here, individuals belong to the organization in a double sense. 
First, they belong as members. But they also in a sense are belongings of the 
organization. They are directly subject to its control in ways that nonmem-
bers are not. We can often see a loose analogy to the ownership of property. 

External constituency surveillance is present when those who are watched 
have some patterned contact with the organization, (e.g., as customers, 
patients, malefactors, or citizens subject to laws of the state). Those observed 
do not belong to the organization the way that an employee or inmate does. 
Credit card companies and banks, for example, monitor client transactions 
and also seek potential clients by mining and combining data bases. The 
control activities of a government agency charged with enforcing health and 
safety regulations is another example. In this case, the organization is respon-
sible for seeing that categories of persons subject to its rules are in com-
pliance, even though they are not members of the organization. The same 
compliance function can be seen with nongovernmental organizations that 
audit or grant ratings, licenses, and certifi cations. In the case of  external non-
constituency surveillance, organizations monitor their broader environment in 
watching other organizations and social trends. The rapidly growing fi eld of 
business intelligence seeks information about competitors, social conditions, 
and trends that may affect an organization. One variant of this is industrial 
espionage. Organizational planning (whether by government or the private 
sector) also requires such data, although this is usually treated in the aggre-
gate instead of in personally identifi able form. 

Personal surveillance, in which an individual watches another individual 
(whether for protection, strategic, or prurient reasons) apart from an organi-
zational role, is another major form. It may involve role relationship surveil-
lance, as with family members (parents and children, the suspicious spouse) 
or friends looking out for and looking at each other (e.g., monitoring location 
through a cell phone). Or it can involve non–role relationship surveil lance—
consider the free-fl oating activities of the voyeur whose watching is uncon-
nected to a legitimate role. With respect to the roles that are played, we can 
identify the surveillance agent (watcher/observer/seeker). The person about 
whom information is sought is a surveillance subject. All persons of course 
play both roles, although hardly in the same form or degree. This changes 
depending on the context and over the life cycle. The roles are sometimes 
blurred and may overlap. Within the surveillance agent category, the surveil-
lance function may be central to the role, as with police, private detectives, 
spies, work supervisors, and investigative reporters. Or it may simply be a 
peripheral part of a broader role whose main goals are elsewhere. Illustrative 
of this are check-out clerks who are trained to look for shop lifters, or dentists 
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who are encouraged (or required) to report suspected child abuse when see-
ing bruises on the face. 

A distinction rich with empirical and ethical implications is whether the sit-
uation involves those who are a party to the generation and collection of data 
(direct participants) or instead involves  third parties. Third parties may legiti-
mately obtain personal information through contracting with the surveillance 
agent (e.g., to carry out drug tests or to purchase consumer preference lists). 
Or information may be obtained because confi dentiality is violated by the 
agent, or because an outsider illegitimately obtains it (wiretaps, hacking, cor-
rupting those with the information). The presence of third parties raises an 
important secondary use issue—that is, can data collected for one purpose be 
used without an individual’s permission for unrelated purposes? In Europe 
the answer generally is “no.” In the United States, where a much freer market 
in personal information exists, there are fewer restrictions. Large organiza-
tions warehouse and sell vast amounts of very personal information, without 
the consent and with no direct benefi t to the subject. 

Surveillance can also be analyzed with respect to whether it is nonrecipro-
cal or  reciprocal. Surveillance that is reciprocal may be  asymmetrical or  sym-
metrical, and that surveillance itself may be asymmetrical or  symmetrical with 
respect to means and goals. In a democratic society, citizens and government 
engage in reciprocal but distinct forms of mutual surveillance. Citizens can 
watch government through freedom of information requests, open hearings 
and meetings, and confl ict of interest and other disclosures required as a con-
dition for running for offi ce. However, citizens can not legally wiretap, carry 
out Fourth Amendment searches, or see others’ tax returns. In bounded set-
tings such as a protest demonstration, there may be greater equivalence with 
respect to particular means (e.g., police and demonstrators may videotape 
each other). 

Agent-initiated surveillance, which is particularly characteristic of compli-
ance checks, such as an inspection of a truck or a boat, can be differentiated 
from subject-initiated surveillance, such as submitting one’s transcript, under-
going osteoporosis screening, or applying for a job requiring an extensive 
background investigation. In these cases the individual makes a claim or seeks 
help and essentially invites, or at least agrees to, scrutiny. With agent-initiated 
surveillance the goals of the organization are always intended to be served. Yet 
this need not necessarily confl ict with the interests of the subject.  Consider, for 
example, the protection offered by school crossing guards or effi cient library 
service dependent on good circulation records. Public health and medical sur-
veillance have multiple goals, protecting the community as well as the individ-
ual. Effi ciently run companies provide jobs and services. Providing a limited 
amount of personal information on a warranty form and having a chip record 
usage of an appliance, such as a lawn mower or a car, may serve the interest of 
both consumers and businesses (e.g., being notifi ed if the manufacturer fi nds 
a problem or offering proof of correct usage if the device fails). 
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Subject-initiated surveillance may refl ect goals that serve the interests of 
the initiator but often overlap with the goals of the surveilling organization. 
Consider some protection services that have the capability to remotely moni-
tor home and business interiors (video, audio, heat, gas, motion detection) 
or health systems for remotely monitoring the elderly and ill (e.g., an alarm 
sent if the refrigerator of a person living alone is not opened after 24 hours). 
As forms more likely to involve informed consent, these are less controversial 
than secretly generated agent surveillance. What is good for the organization 
may also be good for the individual, though that is not always the case and of 
course depends on the context. 

Surveillance Processes 

Let us briefl y consider several surveillance processes. Rather than being 
static and fi xed at one point in time, surveillance can be viewed as a fl uid, 
ongoing process that involves interaction and strategic calculations over time. 
Part of the fascination of the study of surveillance lies in its dynamic nature, 
as groups in confl ict relationships reciprocally and continuously adjust their 
tactics to each other. Here we also see the moral ambivalence that infuses the 
topic as a result of confl icting values and social interests. The  myth of surveil-
lance involves creating and sustaining the belief through the mass media that 
a technique is omnipresent and omnipotent. The desire is to have people 
think that the police are everywhere at all times, knowing everything. When 
such literal watching (whether real or metaphorical) isn’t possible, there is 
an effort to create uncertainty about whether or not surveillance is present. 
This is presumed to be a deterrent. Of course, in a complex world of confl ict-
ing interests—unexpected developments, technology that breaks—perfect 
knowledge and control are rarely possible. New conditions may appear, and 
efforts to resist surveillance are common. 

A number of behavioral techniques of neutralization—strategic moves by 
which subjects of surveillance seek to subvert the collection of personal infor-
mation—can be noted (Marx, 2005). Among these are direct refusal, dis-
covery, avoidance, switching, distorting, countersurveillance, cooperation, 
blocking and masking. Responses to drug testing illustrate most of these. 
One type of subversion is refusal—just saying “no” or feigning an inability to 
offer the sample in spite of trying. Social systems often leak, and the date of a 
supposed random or surprise test or search can sometimes be inferred involv-
ing a discovery move. Employees may receive notice of a test. Such foreknowl-
edge permits avoidance moves involving abstinence, the hiding or destroying 
of incriminating material, not going to work on that day, or leaving early 
because one is ill. With switching, drug-free urine (whether purchased com-
mercially in liquid or powdered form, or obtained from a friend) replaces 
the person’s own. Distorting responses (e.g.,  diuretics and commercially avail-
able detox products) manipulate the surveillance-collection process such that 
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while offering technically valid results, invalid inferences are drawn. Given 
empathy and the multiplicity of actors and interests in complex organiza-
tions, various cooperative moves, in which controllers aid those purportedly 
controlled, may also be seen. 

Countersurveillance involves an ironic turning of the tables in which the 
very technologies used to control others come to be used to advance the 
interests of those controlled. Thus, facing a urine drug test, employees can 
fi rst experiment at home, testing themselves with a variety of readily avail-
able products like those used in the offi cial test. The wide availability of 
new tools such as covert audio and video recording offers the surveilled 
the chance to turn the usual stratifi cation tables. The resulting data can be 
used defensively or to coerce those in positions of authority. Consider for 
example the potential for the documentation of unwanted sexual advances 
and police abuse. 

Another set of processes involves decisions about whether or not to sur-
veil, and if so which technique to use, how to apply it, and to whom (e.g., 
to everyone, randomly, or selectively based on criteria), whether or not the 
surveilled are informed of and have any say in it, how the data are used, who 
will have access to it, its degree of security, and how long it will be kept. The 
social scientist seeks to identify and explain these patterns and their prior cor-
relates. Such decisions have consequences. Subsequent developments can be 
contingent on the choices made. For example, some techniques that can be 
narrowly applied, such as DNA for identifi cation purposes, will require the 
creation of large databases against which a sample can be compared. A deci-
sion to watch everyone (categorical suspicion) avoids claims of discrimination 
in targeting but is more expensive and can lead to a sense of privacy invasion, 
as there is no predicate for the watching. 

Another aspect of the process involves the path or career of surveillance 
events. In many, perhaps a majority of, cases no action follows from sur-
veillance, as nothing of interest is discovered. The surveillance is intended 
to serve a scarecrow function or simply to generate a documentary record. 
Information may be saved until it is needed or a critical amount has been 
obtained. Or occasionally too much is discovered to act on, or the surveilled 
can exert counterpressure to prevent action from being taken. Yet techniques, 
too, have careers. The surveillance appetite can be insatiable and often shows 
a tendency to expand to new goals, agents, subjects, and forms. Awareness 
of this requires asking of any new tactic, regardless of how benignly it is 
presented as both means and ends, “Where might it lead?” The expansion of 
a technology introduced in a limited fashion can often be seen. Extensions 
beyond the initial use, whether refl ecting  surveillance creep, or in many cases 
surveillance gallop, are common. 

There may be new uses for the data. Consider for example the Social 
Security number that Congress intended only to be used for tax purposes, 
which has become a de facto national ID number or the video cameras, 
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once restricted to prisons and high-security areas, which are now found 
in offi ces, shopping malls, and homes. New surveillance agents and sub-
jects may appear. A common process is a progression from use on animals 
to prisoners, criminal suspects, noncitizens, the ill and children, and then 
throughout the society. Tactics developed by government for defense and 
law enforcement spread to manufacturing and commercial uses and then to 
uses in interpersonal relations by friends, family, and others. Consider the 
expansion of drug testing from the military to sensitive categories such as 
transportation workers to the workforce at large, and then even to parents 
testing their children. The patterning of the use of global positioning sat-
ellite data is equivalent. Yet expansion is only one path. A technique may 
be developed but not widely used (for example, the case with handwriting 
analysis—graphology—in the United States, although not in France). Or, if 
adopted, a tactic may diffuse slowly rather than rapidly throughout the social 
order. Television, for example, has been available since the late 1920s. Vari-
ous adoptive patterns can be seen. We can sometimes note a rarely studied 
phenomenon of surveillance contraction. Widely used tactics may come to 
be less used as a result of political controversy, the development of regula-
tions and unintended consequences, or as better tactics are developed. For 
example, congressional legislation in 1988 severely restricted the use of the 
polygraph for employment purposes. 

What Is to Be Done? 

Social understanding and moral evaluation require attending to the varied 
contexts and goals of surveillance. The many settings and forms and pro-
cesses of surveillance preclude any easy explanations or conclusion. Two 
broad contrasting views of the new surveillance can be identifi ed. A pes-
simistic Frankensteinian/Luddite view holds that surveillance technology is 
inhuman, destructive of liberty, and untrustworthy. In addition, because it 
develops out of an inequitable social context, it is seen as likely to reinforce 
the status quo. A more optimistic view places great faith in the power of 
technology, which is seen to be neutral. More powerful surveillance tools are 
seen as necessary in today’s world, where effi ciency is so valued and where 
there are a multiplicity of dangers and risks. Clearly, surveillance is a sword 
with multiple edges. The area is fascinating precisely because there are no 
easy scientifi c or moral answers. 

There are value confl icts and ironic confl icting needs and consequences that 
make it diffi cult to take a broad and consistent position in favor of, or against, 
expanding or restricting surveillance. For example, we value both the individ-
ual and the community. We want both liberty and order. We seek privacy and 
often anonymity, but we also know that secrecy can hide dastardly deeds and 
that visibility can bring accountability, and we value freedom of expression. But 
too much visibility may inhibit experimentation, creativity, and risk-taking. As 
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with any value-confl icted and varied-consequence behavior, particularly those 
that involve confl icting rights and needs, it is essential to keep the tensions 
ever in mind and to avoid complacency. Occasionally, when wending through 
competing values the absolutist, uncompromising, don’t cross this personal 
line or always cross it standard is appropriate. But more often compromise (if 
rarely a simplistic perfect balance) is required. When privacy and civil liberties 
are negatively affected, it is vital to acknowledge rather than to deny this, as is 
so often the case. Such honesty can make for more informed decisions and also 
serves an educational function. 

Surveillance practices are shaped by manners, organizational policies, and 
laws and by available technologies and countertechnologies. These draw on 
a number of background value principles and tacit assumptions about the 
empirical world that need to be analyzed. Whatever action is taken there 
are likely costs, gains, and trade-offs. At best we can hope to fi nd a compass 
rather than a map and a moving equilibrium rather than a fi xed point for 
decision making. The following questions (based on Marx, 2005) are of help 
in making those distinctions and decisions: 

• Goals—Have the goals been clearly stated, justifi ed, and prioritized? 

• Accountable, public, and participatory policy development—Has the decision to 
apply the technique been developed through an open process and, if appropriate, 
with participation of those to be surveilled? This involves a transparency principle. 

• Law and ethics—Are the means and ends not only legal but also ethical? 

• Opening doors—Has adequate thought been given to precedent-creation and 
long-term consequences? 

• Golden rule—Would the watcher be comfortable in being the subject rather than 
the agent of surveillance if the situation was reversed? 

• Informed consent—Are participants fully appraised of the system’s presence and 
the conditions under which it operates? Is consent genuine (i.e., beyond deception 
or unreasonable seduction) and can participation be refused without dire conse-
quences for the person? 

• Truth in use—Where personal and private information is involved, does a principle 
of unitary usage apply in which information collected for one purpose is not used 
for another? Are the announced goals the real goals? 

• Means-ends relationships—Are the means clearly related to the end sought and 
proportional in costs and benefi ts to the goals? 

• Can science save us?—Can a strong empirical and logical case be made that a means 
will in fact have the broad positive consequences its advocates claim (the “does it 
really work?” question)? 

• Competent application—Even if in theory it works, does the system (or operative) 
using it apply it as intended? 

• Human review—Are automated results with signifi cant implications for life chances 
subject to human review before action is taken? 
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• Minimization—If risks and harm are associated with the tactic, is it applied to 
minimize these, showing only the degree of intrusiveness and invasiveness that is 
absolutely necessary? 

• Alternatives—Are alternative solutions available that would meet the same ends 
with lesser costs and greater benefi ts (e.g., using a variety of measures not just 
fi nancial)? 

• Inaction as action—Has consideration been given to the “sometimes it is better to 
do nothing” principle? 

• Periodic review—Are there regular efforts to test the system’s vulnerability, effec-
tiveness, and fairness and to review policies? 

• Discovery and rectifi cation of mistakes, errors, and abuses—Are there clear means 
for identifying and fi xing these (and, in the case of abuse, applying sanctions)? 

• Right of inspection—Can individuals see and challenge their own records? 

• Reversibility—If evidence suggests that the costs outweigh the benefi ts, how easily 
can the surveillance be stopped (e.g., extent of capital expenditures and available 
alternatives)?

• Unintended consequences—Has adequate consideration been given to undesirable 
consequences, including possible harm to watchers, the watched, and third parties? 
Can harm be easily discovered and compensated for? 

• Data protection and security—Can those performing surveillance protect the infor-
mation they collect? Do they follow standard data protection and information 
rights as expressed in the Code of Fair Information Protection Practices and the 
expanded European Data Protection Directive? 

A central point of much social and legal analysis is to call attention to the 
contextual nature of behavior. Certainly these questions and the principles 
implied in them are not of equal weight, and their applicability will vary 
across time periods depending on need and perceptions of crisis and across 
contexts (e.g., public order, health and welfare, criminal and national secu-
rity, commercial, private individuals, families, and the defenseless and depen-
dent) and particular situations within these. Yet common sense and common 
decency argue for considering them. 
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CYCLES OF NET STRUGGLE, 
LINES OF NET FLIGHT 

Nick Dyer-Witheford 

“Get a (second) life,” exhorts a recent article in a library journal (Bell & 
Peters, 2007, p. 1). The topic is, of course, participation in the virtual world 
of Second Life, where millions of avatars disport themselves, navigating pixi-
lated islands, fl ying over open waters, wandering amongst rococo architecture, 
imbibing at house parties, bending their gender, chatting with friends, attend-
ing rock concerts, enjoying erotic encounters, and much else besides. Many 
librarians see in this world as an exciting opportunity to extend services to 
online populations (Foster, 2007; Grassian & Trueman, 2007; Hurst-Wahl, 
2007), one of a wider fi eld of Web 2.0 applications that seem to offer Internet 
users extraordinary scope to create and share content (Maness, 2006). Others 
are skeptical (Annoyed Librarian, 2007; Litwin, 2008). At stake are not only 
questions around the substantiality or ephemeral nature of virtual interactions, 
the social mores and ethics of digital worlds, the cost, in time and money of 
providing online services, but also the dilemma of librarians’ relationship to 
corporate power. For Second Life is owned by a for-profi t company, Linden 
Labs. While basic play is free, Linden makes its money by selling the digital 
property necessary to conduct most signifi cant forms of activity in its world, 
including library services. Not only do Second Life libraries pay Linden for 
being in its world, but, by providing free content for that world, they help 
build the population base from which Linden gets its revenues. Should public 
library services contribute to such ventures? The issue, then, is not just the 
technological merits of Web 2.0 projects such as Second Life but the rela-
tion of a particular type of information age worker—the librarian—to techno-
capital. This is a problem librarians face on an ongoing basis, in different 
registers: negotiating with database vendors, dealing with electronic journal 
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monopolists like Reed Elsevier, responding to the philanthropic solicitations 
of Bill Gates, intervening in intellectual property debates, and in many other 
ways. Without pretending to engage these cases in detail, this chapter explores 
the relation of digital-age workers to the power of capital on the Internet, 
using two concepts— cycles of struggle and lines of fl ight.

CYCLES OF STRUGGLE, LINES OF FLIGHT 

This theoretical perspective comes from autonomist Marxism (Cleaver, 
1977; Dyer-Witheford, 1999). Autonomist analysis stems from Marx’s dis-
cussion of the confl ict between capital and labor. But while much Marx-
ian analysis has charted the deepening grip of corporations on all aspects of 
daily life, the originality of autonomist thought lies in rediscovering Marx’s 
emphasis on the potential independence, or autonomy, of people, and of the 
creative energy he called labor—“the living, form-giving fl ame” (Marx, 1973, 
p. 361). Capital incorporates human subjects as a component in its cycle of 
value extraction, as a factor of production. This inclusion is, however, always 
partial and contested: people resist reduction to the status of object. Labor 
is for capital always an other that must be controlled and subdued, but labor 
just as persistently circumvents or challenges this command. 

Technology, correspondingly, is looked at by autonomists from two per-
spectives, as a power of capitalist domination but also as a potential force 
through which that domination can be contested. Marx (1977, p. 563) dis-
cussed how industrial capital uses machinery as a weapon against the work-
ing class, developing machines to replace or deskill labor that is costly and 
troublesome. However, workers are not just passive victims of technological 
change, but challenge capital’s attempts at control in a variety of ways. One is 
sheer refusal. From the days of the Luddites, people have responded to tech-
nologies that destroy their jobs and skills by sabotage and noncooperation. 
Yet workers also use their “invention power” to reappropriate technology 
(Negri, 1979, p. 99). In its attempt at machine control, capital cannot avoid 
summoning up new types of technically skilled, scientifi cally literate workers, 
who themselves become sources of dissent, putting their skills to subversive 
use, bending, twisting, and even detaching part of the capitalist process of 
technological development to move it in different directions. 

This emphasis on the possibilities of both refusal and reappropriation 
gives autonomist thought a greater dynamism than outright neo-Luddism. 
Machines are stamped with social purposes, but not all of them are totally 
implanted with the dominative logic of capital. Technologies are not neutral 
but constituted by contending pressures and implanted with contradictory 
potentialities: which ones are actualized is determined in struggle. If machin-
ery is a weapon, then it can, as Harry Cleaver says, be stolen or captured, “used 
against us or by us” (1981, p. 264). Or, to use Raniero Panzieri’s perhaps 
richer and less instrumental metaphor, if capital “interweaves” technology
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and power, then this weaving can be undone, and the threads used to make 
a different pattern (1976, p. 12). 

We can put some historical fl esh on these theoretical bones with the con-
cept of cycles of struggles. The search for profi t, and the fear of subversion, 
drives capital in a perpetual expansion of territorial space and technological 
intensity. As it does so, however, the composition and capacities of labor also 
change, and with it, the strategies and tactics of class struggle. Autonomists 
trace three turns in this process: the eras of the craft worker, the  mass worker 
and the global worker. In the era of the craft worker—roughly through 
the late eighteenth and the nineteenth century—capital asserted itself over 
workers whose power lies in their command of craft skills and subsistence 
production, throwing them off the land, herding them into factories, and 
deskilling them with semiautomated machinery. This, however, generated 
the mass worker of the industrial assembly line, whose powerful trade unions 
and socialist parties terrifi ed capital with prospects of revolution or wrung 
from it the concessions of the welfare state. This phase occupied most of the 
twentieth century. In the 1970s, however, a new capitalist response emerged, 
involving fl exible and globalized production regimes, the aggressive mobili-
zation of state power, and, of particular interest to us here, new digital tech-
nologies. This new combination, generally known as neoliberalism, was, from 
capital’s point of view, a great success. It won the Cold War, decimated the 
mass worker, and devastated an entire culture of left militancy. Indeed, in the 
war between capital and labor, many see this as a knockout punch, the “end 
of history” (Fukuyama, 1992). 

Autonomists, however, suggest that out of the ashes of this apparent defeat 
is emerging the subject of a new cycle of struggles—manifest in the wave of 
anticorporate globalization struggles from Seattle to Genoa, the movements 
opposing the oil war in Iraq, and the many confl icts over global migration. 
The naming of this new collective subject varies: some, such as Michael Hardt 
and Antonio Negri (2000, 2004), refer to it as the “multitude,” but for 
the sake of consistency I will speak of the “global worker” (Dyer-Witheford, 
2001). This new globality of labor is in one sense geographical, as countries 
such as China and India industrialize, and corporations use transport and 
communication networks to outsource and relocate. The world becomes a 
factory-planet. Globality is, however, also a question of control over time. 
The global worker is the subject of an order in which work (production), 
education and training (reproduction), and leisure (consumption) all become 
points on a circuit of capitalist activity. In a world where profi t has insinuated 
itself everywhere, there is no central locus of antagonism, such as the indus-
trial factory. Confl ict fractally replicates through homes, schools, universities, 
hospitals, and media, manifesting in the myriad new movements of contin-
gent workers, students, welfare recipients, ecologists, and many others, each 
of whom have distinct demands, but all of whom at some point come into 
confl ict with the bottom-line imperatives of the world market. 
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Of special interest from our point of view is the emphasis some autono-
mists put on the role of “immaterial labor” (Hardt & Negri, 2000, p. 290) in 
this new cycle of struggle. Immaterial labor is the technical and interpersonal 
work involved in the communication systems, including media of all sorts, 
but especially digital systems, that integrate and monitor capital’s global sys-
tem. There is hot debate over the relative importance of immaterial labor, 
relative to say, immigrant labor performing precarious, poorly paid service 
work (Dyer-Witheford, 2001; Wright, 2005). But it seems fair to say that 
labor involving not so much the fabrication of things as the circulation of 
intellectual, informational, and imaginative commodities is at least one major 
activity of the new global worker. Some theorists suggest that a key feature of 
the immaterial labor that makes the networks of global capital is an ability to 
repurpose and redesign these networks for its own autonomous purposes. 

To the concept of cycles of struggle can be added another, related, idea—that 
of lines of fl ight. The cycles of struggle language comes from the vocabulary of 
a highly politicized, adversarial militancy, which is often sharply illuminating. 
Sometimes, however, techno-confl icts are more diffuse, involving agents who 
seek not so much to defeat a prevailing order but simply depart from it, go 
somewhere else, or do something different—a process not so much of over-
throw as defection. For example, to jump ahead, many people who use the 
Internet to download music are not particularly concerned about smashing 
capitalism but just want to enjoy the obvious plenitude of digital resources, 
establish communities around shared interests, and explore new forms of 
subjectivity and culture. The philosophic and political theorists Giles Deleuze 
and Felix Guattari, whose thought is close to that of autonomists, refer to 
such efforts at escape or defection as “lines of fl ight” (1987, p. 204). 

Cycles of struggle and lines of fl ight go together. As Deleuze and Guattari 
point out, lines of fl ight often become lines of fi ght. Deleuze says, “to fl ee 
is to produce the real, to create life, to fi nd a weapon” (Deleuze & Parnet, 
1977, p. 36). Or, again, Deleuze and Guattari quote George Jackson: “I may 
be running, but I’m looking for a gun as I go” (1987, p. 204). You may just 
want to use the Internet to share music with like-minded friends, but when 
music conglomerates prosecute for piracy you are suddenly in the middle of 
political struggle. Nonetheless, I will distinguish cycles of struggle and lines 
of fl ight, using the former to refer to manifestly political confl icts and the 
latter to more subtle forms of cultural dissent—even while recognizing that 
the two intertwine. 

In the broadest terms, the introduction of digital networks has been part 
of the restructuring that decimated the mass worker and inaugurated the 
era of global worker. Within this overall process there are, however, subcy-
cles of struggle and different lines of fl ight. Drawing both on my own earlier 
analysis of Internet politics (Dyer-Witheford, 2002) and on other authors 
writing from an autonomist perspective (Coté & Pybus, 2007; Halpern, 
2006; Kleiner & Wyrick, 2007; Lindenschmidt, 2004), I will argue that 
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the main phases of Internet history, from its noncommercial beginnings 
through the meteoric rise of the dot-coms to the bursting of the Internet 
bubble and up to contemporary Web 2.0 excitement, can be understood 
as a cut and thrust, parry and riposte, between capitalist command and 
unruly immaterial labor. Capital has sometimes held the advantage but has 
as often had to play catch-up, trying to capture innovations initiated outside 
its orbit. It is only by seeing how these cycles of Internet struggle and lines 
of Internet fl ight are imprinted in the infrastructures, protocols, and prac-
tices of today’s global networks that we can understand the contradictions 
a phenomenon like Second Life presents for librarians. 

BEGINNINGS: COLD WAR STRUGGLE, 
HACKER FLIGHT 

The origins of the Internet lie in a cycle of struggles in the bluntest, grim-
mest sense. It was conceived as a weapon in the Cold War waged between 
U.S. capital and the state socialism of the USSR. The prototype Internet—
ARPANET—was initiated by the Pentagon’s Advanced Research Projects 
Agency in its search for a communications system capable of linking U.S. 
military bases even during a nuclear exchange. A feature of struggle cycles 
is the way antagonists frequently appropriate or borrow strategies and inno-
vations from each other. The Internet is no exception: Richard Barbrook 
(2007) has documented how the U.S. Department of Defense copied the 
idea of digital networks from the ideas of Soviet computer scientists but then 
implemented it in a way their opponents were unable to do. It was the quest 
for a system that could operate even in tatters after nuclear Armageddon 
that generated the Internet’s extraordinarily decentralized architecture and 
the highly fl exible packet-switching mode of delivering messages. The lasting 
signifi cance of this war-waging genesis is recognized in the aphorism often 
used to explain the diffi culty in censoring Internet traffi c: “the Net interprets 
censorship as damage and routes around it” (quoted in Goldsmith & Wu, 
2006, p. 3). 

This new communication system very rapidly, however, escaped the inten-
tions of its military sponsors. This loss of control began when ARPANET 
was used to connect university supercomputing centers vital to Pentagon 
research, such as those at MIT and Stanford. In an unforeseen turn of events, 
the techno-scientifi c workers of the military-academic-industrial complex, 
mainly university faculty and graduate students, extended the Internet far 
beyond its original scope to eventually connect almost the entire North 
American university system and designed successive layers of additional oper-
ations connecting into the main backbone. This fi rst generation of immaterial 
labor—so called hackers in the original sense of the term of enthusiastic, if 
unauthorized, digital tinkerers—also began using the Internet both for non-
military research and for entirely nonutilitarian purposes, from UNSENET 
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news groups to science fi ction discussion and online games. The metamor-
phosis was tolerated, indeed often abetted by systems managers enchanted 
by the technological sweetness of the results and keen to sustain the costless 
involvement of brilliant computer science students. 

The signifi cance of this line of fl ight for the long-term shaping of the 
Internet cannot be overestimated. The “hacker ethic” (Himanen, 2001), 
with its slogan that “all information should be free” (Levy, 1984, p. 28), 
was in many ways a digital restatement of academic commitments to open 
knowledge and cooperative learning. It was this ethos that ensured that the 
basic TCP/IP protocols, the programming that enabled connection to the 
Internet regardless of who owned computers or telecommunication links, 
was freely distributed. This end-to-end architecture was profoundly inimi-
cal to proprietary control and lies at the root of many of the diffi culties 
subsequent attempts to commodify the Internet encountered. The hacker 
tradition of open usage, though later vilifi ed and criminalized, constantly 
resurfaces in the later history of the Internet, informing, for example, open 
source software and peer-to-peer traditions; it is a quintessential expres-
sion of the autonomous, do-it-yourself invention power of immaterial labor 
(Wark, 2004). 

The hacker culture that liberated the Internet from the Pentagon was, 
however, a matter not only of technical ingenuity and academic autonomy 
but also of dissident politics; lines of fl ight and cycles of struggle ran side by 
side. John Markoff (2005) has recently shown how deeply many Internet pio-
neers were involved in the radical social movements of the 1960s and 1970s. 
Student protest, anti–Vietnam War activism, the Watergate scandals—not to 
mention serious commitment to consciousness-expanding drugs—all fl owed 
through the university computing centers where the Internet was made. To 
a greater degree than is usually acknowledged, digital experimentation went 
alongside demonstrations and draft resistance. The development of decentral-
ized, free networks was conceived by many participants as part of a comput-
ers for the people movement understood as part of a wider struggle against 
imperial, and corporate, power. 

While these explicitly political struggles started to wane in the 1970s, their 
cultural repercussions continued to inform the course of Internet develop-
ment. Much of the fi rst uptake of the Internet outside of academia was by 
countercultural groups. Gradually abandoning street protest for lifestyle 
choices, the so-called net heads saw cyberspace as an escape route of from 
the normative identities of capitalist America. What we can call—in the 
phrase of Howard Rheingold (1993), a representative fi gure—the virtual 
community phase of Internet growth ran from the late 1970s into the early 
1990s. The California WELL (Whole Earth ’Lectronic Link), a BBS (bul-
letin board system) of phone-in digital connection was the exemplary case. 
Here early Internet culture was shaped in the sexual, political, and artistic 
discourse of alt. (alternative) Usenet news groups; by fans of bands such as 
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the Grateful Dead, whose lyricist, John Perry Barlow, became a spokesper-
son for digital libertarianism; and in the online environmentalism of Stuart 
Brand’s Whole Earth project (Turner, 2006). Much of this experimental 
energy would, in the next, commercial phase of Internet, be reabsorbed to 
fuel dot-com ventures with a sickly amalgam of hippie utopianism and free 
market ideology (Barbrook & Cameron, 1996). This should not, however, 
obscure the fact that early Internet adoption was shaped in a culture some-
times oppositional and often alternative to the values of an America tilting 
to Reaganism. 

Within a few years, the United States would decisively win the Cold War 
against the Soviet Union. Yet in the process it had created a technology that 
defi ed the capitalist values for which it fought. Less than a decade after 
the Pentagon’s initial network experiments, a bunch of hackers had broken 
the Internet loose from the military and made it into something beyond its 
sponsor’s dreams—or nightmares. As Peter Childers and Paul Delany (1994, 
p. 72) put it, “the parasites had taken over the host.” In an era that suppos-
edly saw the triumph of the free market, the most technologically advanced 
medium for planet-wide communication had been created on the basis of 
state support, open usage, cooperative self-organization, and nonproprietary 
information circulation. 

This de facto situation was gradually given offi cial recognition during 
the 1980s as administration of the Internet shifted from the Advanced 
Research Project Agency (ARPA) to the civilian National Science Founda-
tion (NSF), conducted by a small groups of scientists and engineers oper-
ating on the basis of “rough consensus and running code” (Goldsmith & 
Wu, 2006, p. 24). 

In many respects, the Internet approached radical dreams of a democratic 
and participatory communications system. In others, it fell short: hacker 
culture was very much the domain of a technically educated, mainly affl u-
ent, and overwhelmingly male minority—an aristocracy of immaterial labor 
(Halpern, 2006). This was, however, beginning to change. Since universi-
ties and other institutions paid a fl at rate for connection and offered large 
numbers of people access for little or no cost, there was a huge potential 
for expansion. In 1987 the population of Internet users, which had been 
growing slowly, doubled in a single year for the fi rst time—and then did 
so every year thereafter for more than a decade, heading on a trajectory of 
exponential growth. This was spurred by what was to be the last great gesture 
of the academic free-knowledge tradition—the public giveaway, sans patent, 
copyright, or fees, in 1991 by Tim Berners Lee and his fellow scientists at the 
Swiss physics institute CERN, of the World Wide Web application, whose 
point-and-click hyper-linking and imagistic displays made the Internet eas-
ily accessible to vast populations of cyber-neophytes. But the very success of 
immaterial labor’s experiment in digital autonomy was already beckoning to 
its nemesis—invasion by cyber-capital. 
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BOOM: CAPITAL CAPTURES THE INTERNET 

Up to this point, the corporate world had shown scant interest in the 
Internet, and, in turn, Internet culture was specifi cally and explicitly anti-
commercial. NSF policy limited so-called acceptable use to research and edu-
cation. Small scale trade and barter occurred, but big for-profi t enterprise, 
and its advertising, was absent, and free goods and services proliferated. As 
Dan Schiller (1999) has pointed out, big corporations had been developing 
their own internal networks—Intranets—to connect customers with suppli-
ers, improve monitoring of employees, automate jobs, cut travel costs, and 
gather competitive data, and these were crucial to the neoliberal dissolution 
of the mass worker and the organization of a new globalized labor force for 
capital. Nonetheless, net heads of the NSF system had enjoyed a provisional 
autonomy from capital. 

From the 1990s on, however, business became increasingly aware of the 
growing online population and began to encroach aggressively upon it from 
a number of directions. The fi rst commercial Internet service providers (ISPs) 
appeared; at fi rst, these were small mom and pop operations, but they were 
soon squeezed out by giant corporations such as AOL (America Online) 
mass-marketing Internet connections. In 1991 the NSF lifted its ban on com-
merce. The fi rst .com domain names for business were created. Demand was 
so high that in 1993 NSF contracted out the allocation of Internet addresses 
to Networks Solutions, a private company with links to the CIA, which began 
charging fees for registration. There were other regulatory changes from a 
U.S. government keen to assist the private sector. The 1992 Clinton-Gore 
National Information Infrastructure Initiative, also known as the informa-
tion superhighway project, trumpeted the social benefi ts of the Internet but 
actually ensured that while the expansion of the network would be publicly 
subsidized, it was corporately constructed, owned, and operated. In 1995 
ownership of the high-level backbone of the Internet, to which other parts 
of the so-called network of networks connected, was privatized; previously it 
belonged to the NSF, which contracted out operations to telecommunica-
tion corporations: now this was reversed, with ownership handed to a cartel 
of corporate giants from which the NSF purchased services. Such high-level 
change set the scene for an onrush of commodifi cation cascading through 
the entire Internet. 

Anyone who thinks talk of Internet struggles is melodramatic might con-
sider two incidents illustrating the resistance that commercialization encoun-
tered. The fi rst was that of the Phoenix immigration law fi rm of Laurence 
Canter and Martha Siegel, the fi rst real spammers. In 1994, they plastered 
5,000 Usenet newsgroups with advertisements. So-called Netizens outraged 
by this violation of noncommercial custom, swamped the offenders’ ISP with 
complaints, burning out its fax machine with protests, and sending sophisti-
cated cancelbots to hunt down and destroy the offending e-missives. Today 
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this seems bizarrely anachronistic, but it shows what a violation of previous 
norms Internet commodifi cation involved (Grossman, 1997, pp. 18–25). Yet 
more striking is the story of the short-lived takeover of the Internet by John 
Postel, a leading member of the loose conclave of techno-experts who infor-
mally administered it. In 1998 Postel and some colleagues, concerned about 
the usurpation of their so-called root authority to allocate e-mail addresses 
by agencies such as Network Solutions, attempted a digital coup d’état. For 
a few days, they technically divided the Internet into two separate systems, 
one running under the new privatized arrangements, the other under the 
old academic free-knowledge conventions. This feat was accomplished so 
that everyday users suffered no service disruptions and were unaware of the 
power-struggle. The implications were, however, clear enough to the U.S. 
government: Postel was swiftly visited by FBI agents and forced, under threat 
of prosecution, to capitulate and restore the section of the Internet he had 
briefl y abducted (Goldsmith & Wu, 2006, pp. 43–46). 

Even as these battles were being fought, however, the capitalization of the 
Internet proceeded apace. In 1995 an upstart company, Netscape, offered 
its shares for sale in an IPO (initial public offering) on the New York Stock 
Exchange: they doubled in price in a single day. This marked the start of the 
dot-com boom. Netscape’s claim to fame was its ownership of the fi rst easy 
to use commercial browser to navigate the Web—a technology originally 
created with public funding at the University of Illinois, which its inventor 
turned into the basis for a private fortune. Both the technology and the stock 
market success attracted the attention of industry titans. Microsoft had for 
25 years ignored the online world, but in 1995 an alarmed internal memo 
from Gates warned his company to urgently focus on the “Internet tidal 
wave” (quoted in Auletta, 2001, p. 55). The fi ght for hegemony over 
browser technology, pitting two proprietary products, Microsoft’s Explorer 
and Netscape Navigator, against one another marked the decisive end of the 
open protocols era. Librarians were drawn in through the philanthropy of 
the Bill and Melinda Gates Foundation, which offered lavish equipment with 
Internet capable computers—all loaded with Microsoft’s Explorer, bundled 
with the Windows operating system. Since Microsoft was battling (victori-
ously) to establish its software as a user-norm, and (unsuccessfully) to clear 
itself from charges of being a predatory monopolist, it was hard to see this as 
entirely disinterested (BBC News, 2000). 

The so-called browser wars signaled that the Internet had become the 
new frontier of corporate expansion. The digital gold rush that followed 
involved an array of different actors. There was the computer sector, produc-
ing the software and hardware that constituted the nodes of the network; 
carrier companies—telephone and cable conglomerates—laying the wired 
and wireless connections; retail and business-to-business (B2B) sectors, try-
ing to transcend the limits of bricks-and-mortar operations; media compa-
nies, racing each other to fi nd digital channels for entertainment and news; 
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the pornography business, persistently at the leading-edge of e-commerce; 
early search engines; and companies experimenting with novel forms, such 
as eBay’s online auctions. Vital to many of these was a growing world of 
e-advertising, which soon bred its own specialized agencies. Layered above 
this was a world of digital fi nancial transactions, online services from big 
banks and brokerage houses, day-trading operations, and a host of dubi-
ous advice sites, all feeding a mounting frenzy of high-tech stock buying. 
This so-called new economy transformed the composition of cyberspace. 
Within a decade, the Internet of the hackers’ information wants to be free era 
seemed like some lost city of Atlantis, submerged by a deluge of banner ads and 
click-through payments. The foundations of the commodifi ed Internet—a place 
of online purchases, ubiquitous advertisements, and commercial surveillance—
were laid in this period. Some of the companies created at this time, such 
as Amazon.com, eBay, or Yahoo, are still giants of the Internet economy, 
but what is remarkable is how many of the dot-com companies are gone. 
For all the appearance of delirious success, capital’s Internet triumph was 
about to turn into catastrophic commercial carnage—a disaster that was in 
part a revenge of the very hacker traditions e-capital appeared to so have so 
decisively defeated. 

BUST: REVENGE OF THE DOT-COMMUNISTS 

NASDAQ, the high-tech stock market index, increased its value eight-
fold between 1996 and 2000, hitting its highest point on March 10, 2000. 
Then an immense fi nancial bubble burst. Of the myriad of dot-com start 
ups, most were ill-conceived, many cynical get rich-quick schemes, touting 
vaporware to make money from stock sales or acquisition by larger corpora-
tions. Venture capital had raised high risk money for investment in these 
enterprises. Shares offered for sale on the stock market were priced on expec-
tation not performance. Consumers, confi dent in their expanding stock mar-
ket port folios, spent lavishly on computers and Internet connections, while 
businesses, anticipating limitless cyberspatial markets, invested heavily in net-
works, and telecommunication companies laid miles of fi ber cable to wire 
North America. In a bootstrapping dynamic, stock prices continued to rise, 
even as most dot-coms showed no trace of profi t. While some investors knew 
stocks were overvalued, they continued to buy, on the so-called greater fool 
theory, which posited that they could always sell to someone yet more gull-
ible than themselves. Online day-traders and fi nancial advisors at respected 
institutions, both in blatant confl ict of interest situations, promoted worth-
less stocks in variants of time-honored pump and dump strategies. Rising 
stock prices supported profi t-less development in a virtuous circle. 

When dot-com failure to meet fi nancial targets fi nally hit the limits of inves-
tor confi dence, however, the cycle went into vicious reverse. Friday, April 14, 
2000 saw Wall Street’s largest one-day fall in history. Venture capital hesitated 
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on new rounds of funding; consumers stopped buying; IT spending decreased; 
stocks fell yet further in panic selling; and, as venture capital fl ed completely, 
thousands of dot-coms fl amed into oblivion. This set off an even larger tele-
communication meltdown, as the companies that had invested in millions of 
miles of fi ber cable and Internet equipment found themselves holding vast 
infrastructure overcapacity, massively indebted, without new customers. In 
this digital Götterdämmerung, dot-com burnout and telecom meltdown were 
followed by a third act—corporate crime bust. Companies such as Enron, 
WorldCom, and Global Crossing covered up losses, hoping to ride out the cri-
sis, or to allow executives to sell stocks while they were still high. The discov-
ery of multimillion-dollar fraud in leading corporations, which also implicated 
major accounting companies and the dubious dealings of leading investment 
banks, was too much even for the neoliberal state to ignore. Scandal shattered 
investor confi dence. Between March 11, 2000 and October 9, 2002, NAS-
DAQ lost nearly 80 percent of its value. Internet capital had imploded. 

Why did capital’s fi rst foray into cyberspace end so catastrophically? Most 
commentators emphasize the hyperbolic expectations, inexperience, and 
greed of dot-coms; mainstream corporate ignorance about the digital world; 
and the “irrational exuberance” of investors (Cassidy, 2002; Munroe, 2004; 
Shiller, 2000). In this account, the story of the Internet bubble is a morality 
play in which folly and duplicity meet their nemesis. Yet risky speculation 
and criminality are common features of markets. Why did they attain such 
peaks in cyberspace? Other observers note a more basic problem; despite 
some important exceptions, digital capital as a whole failed to fi nd a reliable 
business model, a way of extracting profi ts from the Internet (Abramson, 
2005). This is a stronger explanation. The absence of a clear accumulation 
strategy suggests why companies resorted to vaporware, fi nancial overvalu-
ation, and get-out-quick sales. The analysis can, however, be taken deeper. 
Beneath the dot-coms’ inability to make money lay a mass resistance to digi-
tal commodifi cation—a concatenation of struggles against and fl ights from 
Internet capital. 

These took two forms. One—we can call it passive resistance—was a large-
scale refusal to buy digital goods or attend to advertisements. The basic prob-
lem for the dot-coms was that digital consumers didn’t consume—or at least, 
not enough. Internet use continued to grow, giving rise to expectations of 
an unlimited online market, but the new cyber-population preferred no- or 
low-cost activity. The most popular application of the Internet turned out 
to be e-mail, a service sold cheaply, or, for many, available for free through 
work, school, or university. Millions certainly browsed the Web, drawn onto 
it through the commercial portals that became the standard entry points; but 
what many sought—too many from the point of view of capital—was not 
purchases but free stuff. As the Economist (2001a) observed in a postmortem 
on the boom, “The real problem, however, appears to be that Internet users 
have come to expect online services to be free.” 
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Free services were indeed there, in part because the precapitalist legacy of 
academia and virtual community periods had left a great residue of noncom-
mercial sites and gift-economy practices—but also because capital itself pro-
vided them. For there was indeed a business model to handle free media, that 
of television, radio, and every other media that used content to attract audi-
ences while making revenue from selling eyeballs to advertisers. On this basis, 
dot-coms threw up content, downloads, and services gratis on sites plastered 
with pop-up and banner advertisements. E-advertising was the new market-
ing nirvana. What brought things down to earth with a bump, however, was 
the discovery that no one was paying attention. A tipping point in the dot-
com bust was the discovery of very low click-through rates on banner adver-
tisements, showing that costs for the digital creation of loyal consumers were 
staggeringly high relative to old media ( Economist, 2001b). The promise of 
an online advertising bonanza had sustained thousands of dot-coms through 
incredible burn-rates of expenditure on improbable projects and insane give-
aways. As this dream evaporated, realization dawned that there would be no 
reverse fl ow from the tide of red ink, and the bubble burst. Internet capital 
failed because immaterial labor wasn’t buying it. 

The other, more active side of resistance to Internet commodifi cation was 
the continuous production and sharing of free goods by immaterial labor. 
As the online world was commercialized, the hacker ingenuity that had cre-
ated the Internet was not extinguished but, on the contrary, extended from 
the initial aristocracy of immaterial labor to a broader population that con-
tinued to experiment with digital potentials, often in ways that disturbed 
e-capital. Some of this was destructive: identity theft, virus releases, and van-
dalistic denial-of-service attacks made life miserable for millions of ordinary 
net users while also impeding digital capital and deterring its customers. Far 
more complicated was the issue of piracy. The tradition of reproducing and 
circulating digital content without regard to intellectual property laws, a tra-
dition that stood at the very origins of the Internet, expanded. In the 1990s 
it hit a mass scale, thanks to the invention—by tinkering college students–of 
peer-to-peer (P2P) networks, which, dispensing with a central server, were 
almost impossible to repress. First Napster and, later, Gnutella, Kazaa, and 
BitTorrent enabled a wave of unauthorized copying, focused initially on MP3 
music but also involving games, digitized fi lm, and software of all sorts, which 
spread out from North American university campuses in what amounted to 
a mass civil disobedience against copyright. While all of this was stigmatized 
as piracy by industry groups, the phenomenon was complex. Some was orga-
nized crime, some circulation among friends and fans; some so-called free 
warez networks that hacked software for fun and bragging rights; and some 
was informed by political dissent against property rights seen as obsolete and 
repressive in an age of digital abundance (Strangelove, 2005). Protracted 
court cases produced inconclusive results. As capital commodifi ed the Internet, 
immaterial labor as energetically decommodifi ed it. 
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Immaterial labor didn’t just copy: it also created—and on a radically dif-
ferent basis from capital. The most striking example was the free and open 
source software (FOSS) movement. The idea that software for which the 
source code—the key programming—was made freely available for users to 
adapt and circulate might result in a product as good or better than commer-
cial development was a direct revival of the hacker traditions. It was also, in 
the formulations of free software theorists such as Richard Stallman (2004), 
a challenge to traditional concepts of intellectual property. The appearance 
of Linux in 1991 and of the associated legal instrument of so-called copyleft 
or the general public license signaled the emergence in the midst of the dot-
com era of counterlogic to that of capital. FOSS was only the expert avant-
garde of a far wider range of “peer production” (Benkler, 2006, p. 5), which 
could range from individuals throwing up Web pages to copyright-defying 
music mash-ups to creations such as the volunteer digital encyclopedia Wiki-
pedia, whose prototype version appeared in 1999. The eventual emergence 
of a creative commons campaign, dedicated to relaxing IP laws and creating 
new legal instruments to legitimize collaborative and sharing activities by 
cultural producers, was just the formal expression of these myriad free culture 
activities (Lessig, 2004). By 2000, there were even signs that movements 
such as FOSS and creative commons were starting to converge with the anti-
corporate globalization movement, which was not only mounting massive 
demonstrations in the streets of Seattle and Genoa, but was also showing an 
extraordinary facility for using the Internet as a means of digital mobilization, 
creating an “electronic fabric of struggle” (Cleaver, 1998) that fi lled the Web 
with news of Zapatistas in cyberspace. 

Even though so-called piracy spread panic through the music industry, 
and FOSS made Microsoft anxious, none of such peer-to-peer copying and 
production was in and of itself fatal to Internet capital. Alongside the dis-
appointing performance of Internet marketers and advertisers, however, it 
contributed to uncertainty about how—or if—money could be made on the 
Internet. The nemesis of the dot-com boom was not just the venality of 
venture capitalists and foolishness of investors, though there was plenty of 
that. At a deeper level, it was undermined by people who declined or even 
actively struggled against the commodifi cation of the Internet. The millions 
fl ocking online were bad subjects of cyber-capital. They didn’t buy enough 
or attend properly to advertisements; they displayed an unwelcome proclivity 
for free culture, much of which they created themselves; they didn’t respect 
digital property, which they transgressed, defaced, and messed up at every 
opportunity; they saw what industry deemed theft as access to cultural plenty, 
and made copyright violation into a generational crusade; and they persisted 
in coming up with inventions, technological and legal, that struck at the 
very heart of prospective capital accumulation on the Internet. As Barbrook 
(2001) observed, in the course of their everyday online activities, North 
Americans were pragmatically “engaged in the slow process of superseding 
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capitalism” by the circulation of free music, fi lms, games, and information: 
the dot-coms were not only destroyed by their own greed but also subverted 
by the dot-communism of immaterial labor. 

WEB 2.0: RE-APPROPRIATING IMMATERIAL LABOR 

After the bubble burst, in a climate further darkened by 9/11, many 
thought capital’s Internet experiment over. It certainly took time to recover. 
But reemerge it did, with new strategies. These are most generally recog-
nized under the name Web 2.0 (O’Reilly, 2005). The key to this second wave 
of Internet accumulation was the explicit acknowledgement of the collective 
creativity, aversion to commodifi cation, and pirate spirit that had undone the 
dot-coms—and their paradoxical reappropriation as a source of profi t. 

Nowhere is this clearer than in the major motor of e-capital’s recovery, 
Google, whose 2004 IPO marked the resurgence of Internet business (Bat-
telle, 2005). Search engines are parasites on peer production, even if benignly 
symbiotic ones; they don’t create new content, but they enable people to 
fi nd what others have made. Their popularity depends on the availability of a 
great common reservoir of Internet resources, many of which are free. Early 
search engines such as Yahoo, Excite, and Lycos had been part of the dot-
com boom, but they were trammeled both by the technical diffi culties of 
search and by the commercialism with which they were deployed, function-
ing as accessories to advertisement-laden portals and beset by scandals over 
paid rankings. Google’s solution to the technical problem of search, its page 
rank algorithm, was a quintessential Web 2.0 innovation because it depended 
on using the linking activities of Internet users—the peer-to-peer pathways of 
immaterial labor’s self-activity—to generate search results. Google also scru-
pulously avoided the corruption of search results by paid rankings. It ditched 
the portal approach for a famously clean interface. It developed a precise and 
targeted advertising strategy, known as Ad Words, which was available to 
small entrepreneurs as well as large corporations, and avoided the plague of 
indiscriminate banner and pop-up ads. Google also provided a steady stream 
of free applications that appealed to the self-generating Internet culture. 
Google’s success was based on indexing the Internet population’s own cre-
ative self-activity and responding to its manifest aversion to previous e-capital 
strategies. Google’s slogan, “do no evil” was the tribute Internet capital had 
to pay to cyber-communism. The paradox is, of course, that by this strategy 
it created the greatest concentrations of privatized power and concentrated 
wealth yet seen on the Internet. 

In the wake of Google came a variety of other Web 2.0 ventures—social 
networks such as MySpace, Facebook, Orkut, and Flickr, video sites such as 
YouTube, and virtual worlds like Second Life and There. Some were new; 
others had dot-com origins but survived the winnowing of the crash. The 
key to Web 2.0 business is to own an innovation for convening or managing 
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Internet communities. The owner facilitates the formation of community, 
assumes (some) responsibility for policing and managing it—and profi ts from 
its collective activities. With search engines, the content is the World Wide 
Web, created by myriad Internet-users world wide. With online auctions such 
as eBay, the content is the transaction of millions of buyers and sellers. With 
massively multiplayer online games (MMOGs), such as World of Warcraft 
or Second Life, while the proprietor provides the initial programmed activ-
ity, the content is the interaction of players. In video-sharing sites such as 
YouTube, the content is the videos made and uploaded by users. In social 
networks, such as Facebook or MySpace, the content is the identities and 
relationships of users. In many cases, the key community service is free, at 
least in its most basic form, though subscriptions may be levied for access or 
premium rates charged. It is quite possible in this model to include a certain 
amount of open-source software and creative commons licensing in the mix. 
Web 2.0 proprietors quite unabashedly celebrate themselves as “liberal com-
munists” Zizek, 2005). The main point is to attract the populations whose 
digital presence can be sold to advertisers and data miners, even while they at 
the same time, and for nothing, create the content that draws yet more users. 
Thus, as Coté and Pybus suggest, these ventures are a way of harnessing 
“immaterial labour 2.0 . . . the ‘free’ labour that subjects engage in on a cul-
tural and biopolitical level when they participate on a site such as MySpace” 
(2007, p. 90). 

Web 2.0 capitalism promotes itself as “empowering” and “democratizing” 
and loudly celebrates “participation, collectivism, virtual communities, ama-
teurism” (Carr, cited in Lovink [2008], p. xi). There is some truth to this. 
Google would not have attained preeminence if it did not offer good search 
capabilities. Web 2.0 ventures offer in convenient form capacities previously 
limited to large corporations. YouTube’s video uploads seem like a media 
activist dream; eBay has opened online trading to a host of small businesses 
and one-person entrepreneurs; and even if there are plenty of questions to be 
raised about the truth and sagacity of exchanges in MySpace or Facebook, 
they nonetheless represent an extraordinary opening-up of a domain that 
20 years ago was still the preserve of technocratic, and mainly male, elites. This 
for-profi t digital communality has, however, features that belie its apparent 
benevolence. Web 2.0 proprietors exercise fearsome powers of surveillance 
and censorship within and over their platforms, highlighted by the scan-
dals over Google’s compliance with Chinese censorship laws (Bataille 2005, 
pp. 204–10) and Facebook privacy transgressions (Hodgkinson, 2008). Ulti-
mately, they control the very existence of a so-called community: social net-
work participants vest their identity in privately managed world where whose 
parameters, dispositions, and very existence depend on market fl uctuations 
and corporate logic: as players of several MMOGs have found, your social 
matrix can be profoundly altered or vanish overnight as owners revise or 
abolish virtual worlds to meet bottom-line imperatives (Varney, 2007). 
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Most basic, however, are issues of exploitation. In the Web 2.0 business 
model the activity of myriad unpaid users becomes free labor fuelling prof-
its for owners and shareholders. As Lovink pithily observes, beneath all the 
babble about empowerment, the actual message of Web 2.0 owners for those 
who use their applications is “You poor bugger, fool around with your funky 
free content, while we make the money with the requirements” (Lovink, 
2008, p. 247). At stake here is not just the conversion of volunteer creativity 
into profi t, but, as Lovink points out, the increasing ability of media capital 
to undercut the paid work of professionals by the substitution of free content. 
Perhaps because this situation is so blatant, and has attracted so much criti-
cism, some Web 2.0 platforms have moved to allow their content-contributors 
some prospect of remuneration: in 2008 YouTube began a scheme for users 
to get a fraction of the ad revenues associated with their videos. Yet the situa-
tion remains massively asymmetrical. While Web 2.0 users become individual 
microcapitalists, most of whom get tiny slivers of payment for their efforts, it 
is the Web 2.0 macrocapitalists, the owners and shareholders, who cream off 
the aggregated benefi ts of collective, cooperative immaterial labor. 

Web 2.0’s paradoxical juxtaposition of real benefi ts plus rank exploitation 
makes sense, I suggest, if it is understood as capital’s attempt to cut a deal 
with autonomous powers of peer-to-peer digital culture. Just as the social 
contract of collective bargaining with trades unions represented the compro-
mise industrial capital had to make with the mass worker, a compromise that 
provided workers some real gains, even while continuing their subordination 
to profi t, Web 2.0 is information capital’s compromise with immaterial labor, 
providing it with limited, semiautonomous options for content creation in 
return for overall subordination. As with all such deals, its real price can only 
be estimated against the more radical possibilities on which it forecloses. In a 
trenchant critique, Dmytri Kleiner and Brian Wyrick say that “Private appro-
priation of community created value is a betrayal of the promise of sharing 
technology and free cooperation” (2007, p. 4). Noting, as we have, that 
the key ingredient in Web 2.0 is the “collective intelligence” of the users 
to which the owners bring “fi nance hype-generation, marketing and buzz,” 
they go on to remark that it is, 

a venture capitalist’s paradise where investors pocket the value produced by unpaid 
users, ride on the technical innovations of the free software movement and kill off the 
decentralizing potential of peer-to-peer production. (Kleiner & Wyrick, 2007, p. 4) 

The deal that Web 2.0 offers immaterial labor is “ease of access compared to 
the more technically challenging and expensive undertaking of owning your 
own means of information production” (Kleiner & Wyrick, 2007, p. 5). 

It is in this context that we can return to Second Life. Linden Lab’s virtual 
world is the most recent iteration of an online play tradition that recapitu-
lates the sequence of struggles and fl ights we have traced for the Internet 
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as a whole. The origins of such games lie in the military simulations of the 
Pentagon culture from which the Internet grew. When hackers took their 
line of fl ight, one of their most important acts was the invention of a just-for-
fun version of such simulations, Spacewar, often cited as the fi rst videogame. 
Early freeware game culture bred the fi rst online virtual worlds, text-based 
MUDS (multi-user dungeons), self-organized and played for no cost. Only 
in the 1990s were these worlds commercialized in MMOGs such Ultima, 
EverQuest and, later, World of Warcraft, which made revenues from the sale 
of CD disks needed for lavish graphic environments and monthly subscrip-
tion charges. In fact, these commercial games largely escaped the bust of the 
Internet bubble, largely because they mobilized the user-made content of 
player activity to sustain interest and community. In this respect they were 
forerunners of Web 2.0. However, the close integration of virtual and real 
markets in digital worlds such as Second Life, with regularized exchange 
rates between actual and virtual currencies, and the allocation of individual 
property rights over user-created content represents a genuinely new step 
in the envelopment of do-it-yourself digital culture by commercial ventures 
(Herman, Coombe, & Kaye, 2006). 

Second Life does allow room for semiautonomous social innovations: I 
have contributed to one of these experiments (de Peuter & Dyer-Witheford, 
2005). Those entering such projects should, however, consider the larger 
balance of powers on this terrain. Capital owns the high ground: virtual 
libraries in Second Life have to pay Linden Labs; they get none of the rev-
enues for the game to which they provide services, with little or no control 
over conditions of privacy and surveillance (Litwin, 2006); and they cater to 
a population which, while it can play for free, has to pay to have any real fun. 
While Second Life does offer participants the opportunity to make money by 
sale of user-owned content to other players (only a tiny handful succeed in a 
massively unequal economy) this in no way subtracts from the owners’ rev-
enues. The real benefi ciaries are the venture capitalists who fi nance Linden 
Labs. Like other Web 2.0 platforms, Second Life engages the creative, coop-
erative side on digital culture, in order to build a population that advertisers 
and marketers—the high value purchasers of digital property—fi nd attrac-
tive. To go down this route of building public library services in Second Life 
is to situate them as an appendix of, or client to, digital capital; we might 
ask whether the powers of immaterial labor do not offer other directions 
for those who want to expand the free circulation of knowledge in virtual 
worlds, a point that we now turn to consider. 

CONCLUSION: DON’T MOURN, ORGANIZE 

Despite the vast prices paid by major corporations for Web 2.0 plat-
forms—$580 million by News Corporation for MySpace (Coté & Pybus, 
2007, p. 88), $1.65 billion in shares by Google for YouTube (BBC News, 
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2006)—capital’s return to the Internet may yet reveal itself as Bubble 2.0 or, 
even more likely, succumb to the bursting of the more mundane fi nancial 
bubble of subprime mortgages, as tightening economic conditions reduce 
advertising budgets. In the meantime, however, the apparent success of the 
corporate world in reappropriating dissident energies in cyberspace has led 
to second thoughts among radical theorists and activists about the virtual 
as a site of defection and resistance. One response has been a disillusioned 
turn away from Internet politics, now seen as fatally compromised by the co-
optive powers of the viral marketers and cyber-monopolists of “communica-
tive capitalism” (Dean, 2005). Yet understandable as this reaction is, ceding 
contestation over the sociotechnical system that is the central communication 
resource of the age would be a mistake. 

More promising are suggestions by Geert Lovink (2008) and Ned Rossiter 
(2006; Lovink & Rossiter, 2005) not to give up on Internet struggles, but to 
organize them better. Affi rming the continuing importance of the ideals of 
open communication affi rmed by anarchic and utopian Internet movements, 
they nevertheless propose that to counter Web 2.0 co-option, these move-
ments need to fi nd more coherent strategies. They posit the need for “orga-
nized networks”—“a hybrid formation: part tactical media, part institutional 
formation” (Lovink & Rossiter, 2005). Organized networks would articulate 
immaterial labor’s creative powers not with the corporate sector but with civil 
society agencies—with public and democratic, rather than privatized and-
for profi t, projects. A central mission for organized networks would be “to 
envision sustainable income sources beyond the current copyright regimes” 
(Lovink, 2008, p. xiii) for the creators of digital content, providing imma-
terial labor with alternatives to marketing itself under standard intellectual 
property contracts, or giving its creations away to be appropriated, for noth-
ing, by Web 2.0 capitalists. 

Lovink and Rossiter are somewhat vague about what “new institutional 
forms” (Rossiter 2006, p. 13) they seek, and they are particularly ambiv-
alent about the degree of state support they envisage. In my own view, 
this agenda requires nothing short of a reconstitution of the conjunction 
of hacker know-how and governmental support that brought the Internet 
into being, only now on a much wider basis, with sponsorship coming not 
from the warfare state of the Pentagon, but from the welfare activities of 
the cultural, educative, ecological, and health agencies that neoliberalism 
has sought to marginalize. One element in this would be the development 
of more publicly owned and operated platforms for user-created content, 
but owned and operated out institutions such as universities and libraries. 
Instead of renting space in Second Life and boosting Linden Labs’ mar-
ket value, librarians could participate in the formation of organized net-
works by campaigning for new forms of public support for digital authors, 
funded from the taxation of Internet capital; by adopting open-source, 
rather than proprietary, software, as an institutional norm for public libraries; 
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by applying their expertise to the organization of not-for-profi t wikis and 
community informatics (see Stevenson, 2007); and by exploring the pos-
sibilities for developing search engines and virtual worlds made and owned 
autonomously—independently—from capital. Such initiatives by coalitions 
of digital artists and activists, academics, librarians, and social movements 
would be a response to Web 2.0 that, rather than forgoing the opportuni-
ties of virtual worlds, actualizes them within new public, collective institu-
tions. This would serve to initiate a new cycle of struggles to reappropriate 
the powers of immaterial labor alienated by Internet capital: it would be, in 
effect, to reply to the exhortation to “get a second life” by saying, Before 
that happens, we would like our fi rst life—our capacity for cooperative cre-
ativity, free from domination by privatized wealth and power—back, thank 
you very much. 
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A QUICK DIGITAL FIX? 
CHANGING SCHOOLS, 

CHANGING LITERACIES, 
PERSISTENT INEQUALITIES: 
A CRITICAL, CONTEXTUAL 

ANALYSIS 

Ross Collin and Michael W. Apple 

Education has always been buffeted by ideological and economic forces. 
In the early years of the twentieth century, for example, business interests 
called for schools to be run like factories and for educational practices to 
be reformed in accordance with Taylorist principles (Kliebard, 2004). More 
recently, there have been calls for schools to return to their so-called real 
function of preparing the next generation of workers. Accompanying these 
calls has been a focus on upgrading students’ skills, in general, and their tech-
nological skills, in particular (Brown & Lauder, 2001). One popular solution 
to the (supposed) problem of U.S. students’ low skills is the technologi-
cal upgrading of the nation’s public schools. Machines, combined with an 
emphasis on technical knowledge, are to be our saviors (Cuban, 2001). 

In an earlier set of studies, one of us critically examined the relationship 
between these kinds of ideologies and policies and what actually happens 
in schools (Apple, 1982, 1986, 1995, 1999, 2000). The results have been 
less than satisfactory, to say the least. In this chapter, we are equally criti-
cal. We concentrate our attention on transformations occurring outside of 
education that are having profound effects on the kinds of knowledge, skills, 

Acknowledgments. We would like to thank Scot Barnett for his work on the initial draft of this 
chapter. We would also like to thank the Friday Seminar at the University of Wisconsin–Madison, 
as well as Deborah Brandt, for their comments on earlier drafts of this piece. A briefer analysis of 
the issues we treat here can be found in Bernardo Gallegos, Steven Tozer, and Annette Henry, 
eds., Handbook on Social Foundations Research (Mahwah, NJ: Lawrence Erlbaum, in press). 



84 INFORMATION TECHNOLOGY IN LIBRARIANSHIP

and dispositions valued inside education. In this study, issues of technology, 
literacy, and technical and scientifi c knowledge are of great importance—but 
not in the ways most analysts assume. 

In order to accomplish what we have set out to do in this chapter, we ask 
for the reader’s patience, for we have to do some heavy theoretical and histor-
ical lifting. Moreover, we have to look behind many of the arguments direct-
ing educators and those working in other cultural fi elds to turn over their 
institutions to the technical and administrative needs of the business world. 
And though we fi nd much to criticize, we conclude this chapter by analyzing 
promising trends in schools. But let us begin with a story of computers. 

LET THEM BUY COMPUTERS 

It was on November 8, 1994, the date of the national midterm elections, 
that the Republican Revolutionaries captured their Winter Palace, taking con-
trol of both the Senate and, for the fi rst time in four decades, the House of 
Representatives. Under the banner of their Contract with America, victorious 
Republicans marked for fi nal destruction the remaining pillars of the welfare 
state and made offi cial their plans for the construction of a competitive state 
driven by a small, strong government that cultivates the entrepreneurialism and 
so-called traditional values of individual citizens. The day after being sworn in 
as the new Speaker of the House, however, small government advocate Newt 
Gingrich proposed one acceptable form of governmental assistance to disad-
vantaged citizens: tax credits for poor Americans who buy laptop computers. 

Although Gingrich later described his idea as more of a thought experi-
ment than a serious policy proposal, a quick analysis of the plan reveals much 
about the technotopian impulses in certain neoliberal and neoconservative 
projects. Indeed, underlying Gingrich’s idea is the assumption that in an 
order stripped of many of the social and economic safeguards established in 
part through the collective efforts of marginalized citizens, basic fairness may 
be achieved simply by equipping all competitors with some of the same tools 
(e.g., laptop computers). Occluded in this vision, however, is the fact that 
mere possession of tools means little for individuals situated in real social, 
political, and economic systems. While questions of resource availability and 
distribution remain of great importance, they must be posed alongside other 
critical questions, including: How are tools used? For what purposes? In what 
social, political, and economic contexts? How are diverse actors’ uses of tools 
valued in different ways in different systems? What kinds of identities are 
enacted through specifi c forms of tool use? 

Mindful of the importance of addressing this larger set of questions, we 
situate the following analysis of the potentialities and limitations of new tools 
within a broader study of how literacies evolve in relation to changes in mate-
rial systems and processes of schooling. As we explain below, contemporary 
theories of literacy provide ways of conceiving of how different actors, posi-
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tioned in multiple fi elds of power, utilize tools in specifi c ways so as to carry 
out socially meaningful work as particular kinds of people with certain val-
ues, relationships, and goals (Brandt, 2001, 2005; Gee, Hull, & Lankshear, 
1996; New London Group, 2000). Moreover, contemporary theories of lit-
eracy, in conjunction with lines of analysis developed within critical studies of 
education (Apple, 1995, 2006; Gee, 1996; Robertson, 2000), offer ways of 
understanding how different modes of tool use (aspects of particular literate 
practices) change, compete, and increase and decrease in value with shifts in 
material systems. Indeed, as emerging socioeconomic orders in the United 
States and similar nations are powered more and more by the generation, 
assessment, and application of new knowledge (see Apple, 1995; Carnoy, 
2000; Castells, 1996; Hardt & Negri, 2000; Reich, 1991), workers’ literate 
skills, as well as their training within educational institutions, grow in impor-
tance both for individual workers and for the larger communities of which 
they are members. 

In the following analysis of transformations of literate practices, then, 
we take as our basic context the ongoing and confl ict-ridden shift in the 
United States and similar nations from welfare state industrial economies 
to neoliberal state informational economies. By informational economy, we 
do not mean a state of affairs wherein agricultural and industrial labor have 
disappeared and all workers employ cutting-edge technologies to engage 
in intellectually challenging endeavors. Rather, we refer to an economy in 
which value is added in labor processes increasingly through the manipu-
lation of new knowledge and disparate aspects of production are reorga-
nized accordingly (see Apple, 1995; Carnoy, 2000; Castells, 1996; Hardt 
& Negri, 2000; Reich, 1991). Though in the interest of specifi city we focus 
on developments within the United States and similar capitalist economies, 
we must emphasize that in the emerging informational economy, both the 
processes and components of production, consumption, and circulation are 
organized more or less directly in networks that are global in scope. To 
cite but one implication of these arrangements, laborers are pressured both 
to undercut the wages of all other workers around the world and to offer 
capital full access to their resources (material, intellectual, and spiritual), lest 
their regions be switched off from worldwide networks of power and trans-
formed into economic black holes, such as the favelas around Sao Paulo, the 
slums of Kolkata, or the South Side of Chicago (see Apple, 1996; Castells, 
1996; Davis, 2006). Thus, when we examine how educators and employers 
produce workers and literacies necessary for the currently constituted global 
economy, we must see this production as bound up with— indeed, dependent 
on—the exploitation of billions of women, men, and children around the 
world. Seen in this light, nonsolutions to national and global inequalities 
such as Newt Gingrich’s scheme to offer laptops (and little else) to the poor 
reveal themselves to be less absurd and amusing than dishonest and outright 
cruel.
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LITERACIES, TOOLS, AND SPONSORS 

To cast our analysis of the potentialities and limitations of new tools in 
terms of sociocultural theories of literacy (Barton, 1994; Heath, 1983; 
Scollon & Scollon, 1981; Scribner & Cole, 1981; Street, 1984), we draw 
on Gee’s (1996) argument that literacy is the control of a secondary (non–
home-based) discourse. Gee (1996) defi nes discourses as 

ways of being in the world, or forms of life which integrate words, acts, values, beliefs, 
attitudes, and social identities, as well as gestures, glances, body positions, and clothes. 
A Discourse is a sort of identity kit which comes complete with the appropriate cos-
tume and instructions on how to act, talk, and often write, so as to take on a particular 
social role that others will recognize. (p. 127) 

Extending Gee’s defi nition, we note that central to many discourses are par-
ticular modes of tool use. Indeed, for any action involving a given tool (e.g., 
using a computer to sign an online petition), we must ask what discourses 
are in play and what identities are being enacted. Thus, bearing in mind 
that every tool is shaped in part by its historical designs and uses (e.g., the 
Internet privileges users of English) and has certain perceived affordances 
(e.g., networked computers may, for particular users, facilitate communica-
tion that is text based, many-to-many, fast paced, and time- and place-inde-
pendent), we argue that the ways in which and the purposes for which tools 
are used depend to a considerable extent on how tools’ designs, uses, and 
perceived affordances align with the discourses, or forms of life, embodied 
by actors in specifi c material contexts (see Warschauer, 1999). 

Furthermore, integrating into our argument Brandt’s (2001) work on liter-
acy sponsorship, we observe that literacies “exis[t] only as part of larger material 
systems, systems that on the one hand enable acts of reading or writing”—or, as 
per Gee’s defi nition of literacy, performances of particular discourses—“and on 
the other hand confer their value. Changes in these systems change the meaning 
and the status of individual literacy” (p. 1). Thus, Brandt (2001) writes: 

To treat literacy this way is to understand not only why individuals labor to attain 
literacy but also to appreciate why, as with any resource of value, organized economic 
and political interests work so persistently to conscript and ration the powers of lit-
eracy for their own competitive advantage. (p. 5) 

Crucial to such efforts at conscripting or rationing the powers of literacy 
is the provision or withholding of the tools of literacy. As Brandt (2001) 
argues, literacy sponsors such as public schools and private corporations that 
control many tools of literacy require apprentices (students and employees) 
to use these tools in proper literate fashion. 

Synthesizing the arguments of Brandt and Gee, then, we may note that 
in shifting material systems, performances of different discourses are valued 
in different and evolving ways. Indeed, in the emerging fast capitalist system 
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of the United States, the United Kingdom, and elsewhere, competing inter-
ests struggle ceaselessly in workplaces, 1 schools, and other sites to sponsor 
and engage in the development of newer and more valuable 2 forms of life 
and thereby gain social, political, and economic advantage. Disconcertingly, 
however, the market values of particular forms of life are determined in part 
by their potential for exploitation by capital, rendering less valuable the dis-
courses of those who resist the demands of the market or those with access to 
few high-value resources (Apple, 2006; Apple & Buras, 2006). 

Drawing together these lines of analysis, we conclude that many of the 
literacies and patterns of literacy sponsorship valued in welfare state industrial 
economies are being reshaped and repositioned as new forms of life and new 
systems of literacy sponsorship rise in value with the emergence of neoliberal 
state informational economies (even as changes in literacy practices reshape 
the social, political, and economic contexts in which they occur). This is not, 
however, a neutral process. Powerful fast capitalist and neoliberal interests 
operating in such economies recruit forms of life and endorse patterns of 
literacy sponsorship that are in many ways antithetical to principles of social 
justice and strong democracy (Barber, 2003). In opposition to this, we argue 
that citizens can and should seek out opportunities for intervention in and 
across nation states and should work together through disparate channels to 
help each other shape and adapt to the new realities of the emerging socio-
economic order. A crucial step in this process is the widening of opportunity 
within and across educational institutions for diverse learners to collaborate 
in developing powerful literacies necessary both for securing productive, 
rewarding labor in fast-moving informational economies and for reshaping 
socioeconomic orders according to principles of justice and strong democ-
racy. The prospects for such collaboration, unfortunately, have narrowed over 
the past few decades because of radical transformations in the relationships 
among globalizing processes, states, schooling, and economies. 

LITERACIES AND THE FORDIST KEYNESIAN 
WELFARE STATE SETTLEMENT 

To understand how kinds of literacies—the control of certain forms of 
life—are valued in the emerging socioeconomic order and the diffi culties 
students and workers face in acquiring, reshaping, or challenging them, we 
must investigate the changes in both the material systems that enable and 
confer value and the social settlements of which these material systems are 
parts. First, the Fordist Keynesian welfare state settlement of the industrial 
age is understood as the moment in capitalist development in which profi t 
was ultimately realized by fi rms through the provision of large quantities of 
standardized goods and services to more or less stable markets, not through 
the manipulation of new knowledge. We will then turn to a discussion of the 
emerging settlement of the neoliberal state informational economy, focusing 
on the ways particular literacies are recruited, put to work, and traded on. 
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In the Fordist Keynesian welfare state settlement of the post-WWII era, 
notes Gary Teeple, the state strengthened its hand in arranging “social policy, 
programs, standards and regulations in order to mitigate class confl ict and 
to provide for, answer or accommodate certain social needs for which the 
capitalist mode of production in itself has no solution or makes no provision” 
(as quoted in Robertson, 2000, p. 95). In return for social and worksite pro-
tections (e.g., relatively stable employment for considerable portions of the 
white male workforce) and access to affordable consumer goods, many labor-
ers accepted jobs in workplaces run on the command-and-control model in 
which: orders fl owed from a small top to a wider base (pyramidal logic); 
departments within companies were clearly marked off from one another; 
new projects were generated, refi ned, and executed in-house by full-time 
employees; much work was highly routinized; management exhibited low 
trust of workers’ decision-making abilities; and the amount of higher-order 
thinking required in work decreased the further one moved down the chain 
of command (see Brown & Lauder, 2001; Carnoy, 2000; Castells, 1996; 
Gee, 2004; Hardt & Negri, 2000; Reich, 1991; Taylor, 2001). 

Relative to the forms of life recruited by capital in the informational era, 
then, the forms of life sponsored among workers in the industrial age were 
prescribed, bounded, stable, and less-consuming. Explaining this state of 
affairs, Hardt and Negri (2000) argue that the industrial era was driven pri-
marily by disciplinary forms of power that 

fi xed individuals in institutions but did not succeed in consuming them completely in 
the rhythm of productive practices and productive socialization; it did not reach the 
point of permeating entirely the consciousnesses and bodies of individuals, the point 
of treating and organizing them in the totality of their activities. (p. 24) 

Thus, while industrial-era workers may have struggled to control particular 
literacies, the extent to which they internalized and could reconfi gure and 
draw on new forms of life was of less consequence than it would be for 
workers in the informational era of fast capitalism. 

Furthermore, because of a range of factors, including the modicum of 
power won by organized labor in the welfare state settlement, some full-time 
workers (especially white males) were provided within-fi rm training to help 
them acquire valuable literacies. Public sponsorship of literacy development 
also expanded with the growth of the welfare state as organized groups of 
citizens (e.g., the African American Civil Rights Movement and the Women’s 
Movement) worked collectively in the widened public sphere to press their 
demands for better and more inclusive public education. 

These popular calls for better provision of literacy training through more 
equitable public schooling interacted with other demands made on the wel-
fare state, in general, and on public schools, in particular, by powerful busi-
ness interests and by conservative social groups (see Apple, 2006). The state, 
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seeking to “integrate many of the interests of allied and even opposing groups 
under its banner” (Apple, 1995, p. 26–27), struggled continuously through 
its educational apparatus to engage certain of these groups and meet certain 
of their needs. Thus, while the state responded to popular pressure and made 
limited efforts to equalize participation in public schooling, it also endeav-
ored, as it had since the late nineteenth century, to meet the needs of industry 
by moving high-cost and high-risk research and worker-training processes 
into the educational apparatus (this included colleges and universities; see 
Althusser, 1971). Public schools came to play central roles in the production 
of both high-status technical/administrative knowledge and the workers who 
manipulated this knowledge in more-or-less routinized ways for the corpo-
rate interests of the industrial economy. Through this and other processes, 
the state also (re)created (in part) and won the active consent of a white 
middle class whose children’s schools could fi lter to the top of their classes 
(in part) by virtue of their possession of and orientation toward dominant 
groups’ valuable literacies (including the workplace literacies of their parents, 
many of whose jobs involved the manipulation of technical/administrative 
knowledge; Apple, 1995). The literacy characteristics of the industrial-era 
public schools were a view of knowledge as stable, standard, decontextual-
ized, bounded, and situated in clear hierarchies that privilege the “offi cial 
knowledge” of dominant groups (Apple, 2000). Furthermore, they advanced 
a conceptualization of work as involving deraced, declassed, and degend-
ered individuals laboring alone to carry out the more-or-less routinized tasks 
handed down to them by authorities. 

These features were strengthened by and helped strengthen the insti-
tutional structures and practices of industrial-era schools, including: rigid 
departmentalization; individual (vs. collaborative) teaching; adherence to 
local and state standards; use of uniform, mass-marketed textbooks and pre-
packaged curricula; grading of individual students; tracking; standardized 
testing; 30-to-1 student-to-teacher ratios; and factorylike time management 
(Apple, 1995). Thus, while allowing that they are complicated institutions 
shaped by myriad forces, industrial-era public schools are characterized by 
both good sense and bad sense (Apple, 2000), developed standardized work 
processes, gridlike organizational forms, and white, middle-class institutional 
cultures that served, at least partially, to reproduce through struggle both a 
stratifi ed labor force (privileging the white middle class) and the disparate 
literacies supposedly necessary for the functioning of the industrial economy 
(see Apple, 1995; Tyack, 1974; Willis, 1977). 

These structures, practices, and processes of literacy sponsorship worked 
well enough to help reproduce the technical/administrative knowledge and 
the differently literate and differently oriented workers necessary for the U.S. 
industrial economy of the twentieth century. However, Gee (2004) argues 
that industrial-era literacies and literacy sponsors (e.g., standard public 
schools) are becoming more and more outmoded as parts of the economies 
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of the United States, the United Kingdom, and many other nations come to 
be powered in important ways by nonstandard knowledge, so-called learning 
to learn, fl exibility, diversity, networking, teamwork, and total commitment. 
It is to an analysis of this emerging order that we now turn. 

LITERACIES AND THE NEW SETTLEMENT: THE 
EMERGENCE OF THE INFORMATIONAL ECONOMY 

While many fi rms and state institutions established in or reconstituted for 
the industrial era remain prominent in these nations, there are underway pro-
found changes in the social, political, and economic arenas in which these 
organizations are situated. So dramatic are these changes, in fact, that the 
Fordist Keynesian welfare state settlement and its accompanying institutions 
and systems of literacy sponsorship have arguably been strained to the break-
ing point, and certain fractions of capital, labor, and the state are struggling 
to establish a new settlement, new institutions, and new systems of literacy 
sponsorship appropriate for the informational era. 3

In his analysis of the emergence of global knowledge economies and net-
work societies, Castells (1996) observes that with advances in both infor-
mation technology and transportation and with the global diffusion of 
sophisticated manufacturing instruments, greater numbers of fi rms around 
the world have become able to provide services and produce large volumes 
of inexpensive, high-quality goods for international markets. Given both 
the number of new fi rms in global competition and the remarkable diver-
sity of emerging international markets, many companies may no longer plan 
to realize profi t simply by providing standardized services and producing 
large numbers of standardized goods. Instead, these companies now work to 
engage (and, in part, form) niche markets of customers through the design 
and provision of competitively priced products and services that are both 
innovative and customized for particular lifestyles—distinct from all the other 
inexpensive, high-quality services provided and goods produced around the 
world. In part to facilitate the generation, processing, and application of new 
knowledge, including “the continuous discovery of new linkages between 
solutions and needs” (Reich, 1991, p. 85), ideal fast capitalist fi rms operating 
in the United States and other advanced capitalist economies have fl attened 
out parts of their old industrial-model hierarchies and reorganized certain of 
their operations according to network logic. 

Many laborers in networked fi rms, then, are afforded by employers 
the (bounded) freedom to generate, process, and apply new knowledge 
by reworking and mobilizing their literacies in such ways as to forge or 
strengthen connections within and between fi rms’ shifting networks and 
between networked fi rms and evolving niche markets. Thus, as Hardt and 
Negri (2000) write, in the informational economy, “life is made to work for 
production and production is made to work for life” (p. 32) and “productiv-
ity, wealth, and the creation of social surpluses takes the form of cooperative 
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interactivity through linguistic, communicational, and affective networks” 
(p. 294). More specifi cally, they argue, workers in fast capitalist fi rms per-
form one or more of the three types of labor that drive the informational 
economy:

The fi rst is involved in an industrial production that has been informationalized and 
has incorporated communication technologies in a way that transforms the produc-
tion process itself. Manufacturing is regarded as a service, and the material labor of the 
production of durable goods mixes with and tends toward immaterial labor. Second 
is the immaterial labor of analytical and symbolic tasks, which itself breaks down into 
creative and intelligent manipulation on the one hand and routine symbolic tasks 
on the other. Finally, a third type of immaterial labor involves the production and 
manipulation of affect and requires (virtual or actual) human contact, labor in the 
bodily mode. (Hardt & Negri, 2000, p. 293) 

While there exist signifi cant differences between types of labor in the informa-
tional economies of advanced capitalist nations, we may nonetheless identify 
some common features characteristic of work in each of Hardt and Negri’s 
three categories of labor. Indeed, more so than many industrial-era laborers, 
workers involved in each of these forms of labor 4 must be willing and able to: 
commit heart, mind, and body to the vision of the fi rm employing them at 
the moment; develop and perform new and constantly evolving literate prac-
tices (see Brandt, 2001, and Carnoy, 2000, for discussions of rising standards 
of literacy for many forms of labor in the United States); work as part of a 
team; manage their affect in such ways as to facilitate teamwork and, for some 
workers, evoke in customers a sense of well-being; and utilize computers and 
other cutting-edge instruments to carry out multiple tasks communicated 
to the workplace team through intrafi rm networks (these tasks are more or 
less predetermined, depending on the worker’s position within a fi rm’s net-
work). Moreover, these workers are expected to invest their hearts and minds 
in their labors and, oftentimes through writing, feed information about the 
work process back into the network for the consideration of symbolic analysts 
who ultimately set the routes for work (see Carnoy, 2000; Castells, 1996; 
Reich, 1991). 

In her study of writing in knowledge economy workplaces, Brandt (2005) 
discusses how laborers situated in particular positions within their organi-
zations’ networks carry out the crucial work of mediation and synthesis by 
reshaping and enlisting their hearts and minds: 

Mediation and synthesis refer to the ways that writers serve as tools of production, 
transforming complex organizational histories and interests, needs, and constraints 
into textual form and smelting their awareness of specialized knowledge, regulation, 
and multiple audiences, constituencies, and competitors into their work processes and 
products. . . . Workplace writers can be likened to complex pieces of machinery that 
turn raw materials (both concrete and abstract) into functional, transactional, and 
valuable form, often with great expenditures of emotional, psychological, and techni-
cal effort. As securities dealer George Carlisle observed in answer to a question about 
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whether he used boilerplate formats in his writing, “you better write with your heart 
and your brain if you expect to win.” (p. 176) 

A central and multilayered concern of workers who engage in mediation and 
synthesis, Brandt (2005) writes, is the matter of integrity: the integrity of the 
multiple interests they represent and address, the integrity of the heteroglot 
texts they produce, and their own personal integrity. Literacy theorists Suzanne 
and Ron Scollon (1981) might discuss this matter of integrity by noting that to 
the extent that the values endorsed by the entities they represent and address 
in their writing confl ict with their own personal values, writers may fi nd it dif-
fi cult to commit their hearts and minds to the mediation and synthesis of those 
disparate views. Thus, workers whose values and beliefs align most closely with 
those of capital (often workers from dominant social groups) may be more 
comfortable than other workers (often workers from marginalized groups) 
with investing themselves fully in mediating and synthesizing on behalf of capi-
tal (Bernstein, 1990). Moreover, new confl icts may arise again and again for 
workers in the fast capitalist economy as companies seek constantly to link up 
with new fi rms and constitute and engage new niche markets. 

These observations cast light on one of the most troubling aspects of 
unfairly regulated informational economies. With literacies and identities so 
central to all aspects of production and without progressive laws regulating 
hiring and labor practices, only those workers possessing what capital consid-
ers the right literacies stand to be hired on for rewarding work by fast capital-
ist fi rms that demand from their workers total commitment in exchange for 
short-term employment. Gee et al. (1996) note: 

Work in the old capitalism was alienating. Workers were forced to sell their labor, but 
often with little mental, emotional, or social investment in the business. Today they 
are asked to invest their hearts, minds, and bodies fully in their work. They are asked 
to think and act critically, refl ectively, and creatively. While this offers a less alienating 
view of work and labor, in practice it can also amount to a form of mind control and 
high-tech, but indirect coercion. (p. 7) 

Moreover, because the ideal lean and mean fast capitalist fi rm (supposedly) 
operates with fl attened hierarchies,  all workers must commit themselves fully 
to the enterprise and to their projects. All workers must draw upon the so-
called right literacies for their jobs. 

LITERACIES AND THE NEW SETTLEMENT: 
THE CONTESTED FORMATION OF THE 

NEOLIBERAL STATE 

While more and more companies around the world, mindful of transfor-
mations in the global informational economy, are reorganizing themselves 
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so as to make greater use of their workers’ literacies, the particular organiza-
tional forms and practices companies adopt—and thus the channels through 
which workers develop particular literacies—will always be determined in 
part by the cultures and politicolegal structures of the nations in which they 
operate. Indeed, argue Carnoy (2000) and Castells (1996), in the global 
economy, states, through their economic and educational policies, play criti-
cal roles in the transformation of corporations operating in their territories 
and, therefore, they also play critical related roles in the sponsorship of citi-
zens’ literacies. 

In the United States, ascendant neoliberal politicians, like their counter-
parts in the United Kingdom, Australia, and New Zealand, have endeavored 
since the late 1970s to dismantle the welfare state and its modes of literacy 
sponsorship and to construct a competitive state that would work to create 
economic, political, and social environments in which shareholder capitalism 
could fl ourish. In this form of capitalism, note Brown, Green, and Lauder 
(2001), executives are pressured to generate substantial short-term profi ts, 
often “through takeovers, mergers, and buyouts, rather than through value 
added production” or long-term investment in the development of work-
ers’ literate skills (p. 232). Neoliberals in many nations argued that welfare 
state settlements had run their course and that government-directed social 
service providers such as public schools had become fi nancial drains and had 
grown overly bureaucratic and unresponsive to the needs of disparate citi-
zens. Moreover, working to shift supposedly commonsense understandings 
of equity, neoliberals insisted that because the missions of welfare state public 
service providers are determined in part through the collective deliberations 
of the citizenry, the needs of minority groups were going unmet (Apple, 
2006).5 A more equitable solution, they posited, is a market system in which 
individual consumers select from a range of private service providers that 
suit their particular needs. Furthermore, contended neoliberals, the state’s 
provision of welfare services, concessions to labor, and limited support for 
off-market hiring of minority workers inhibited citizens’ entrepreneurship 
and fostered cultures of dependency. Also, as economic globalization pro-
ceeded throughout the 1980s and 1990s, neoliberals argued that because 
corporations could move production sites and jobs from nations that taxed 
fi rms at levels necessary for the maintenance of welfare states, there was no 
alternative but to cut or privatize programs that soaked up excessive public 
funding (Greider, 1997). 

The cure for these ills, neoliberals insisted, was the building of a competi-
tive state that would place the nation and its workers at the forefront of the 
global informational economy through the pursuit of policies based on selec-
tive deregulation, competition, and privatization (Robertson, 2000). Many 
services once provided by public agencies would be offered by private com-
panies. Remaining public agencies providing off-market services would pro-
vide only the basics, lest they waste taxpayer money and encourage among 
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citizens dependency on the state. 6 Citizens, for their part, would no longer 
work collectively through government to shape the work of the public agen-
cies that served the nation as a whole but would act as individual consum-
ers selecting the services (e.g., education and training) that place them in 
favorable positions in a range of markets where they compete against other 
individuals. Responsibility for the receipt of poor services, then, would rest 
with citizens who chose poorly, not with the state. And despite talk of get-
ting government off the backs of its people, neoliberals envisioned for the 
competitive state an active role in arranging and overseeing markets through 
auditing the performances of both service providers and citizens. In this 
respect, writes Mark Olssen, the competitive state may be understood as a 
regulatory state that sees to it that citizens are “perpetually responsive” to 
key markets and are making “continual enterprises of [them]selves” (as cited 
in Apple, 2001, p. 72). 

Insofar as the neoliberal project of deregulation, competition, and priva-
tization removes certain governmental and union interferences from the 
economy and subjects individual citizens more directly to the demands of 
markets, it facilitates the production of workers and citizens necessary for the 
fast capitalist era. That is, the competitive state under construction in these 
nations works in certain ways to create forms of life that may be exploited by 
fast capitalist interests. Indeed, the competitive state’s project of requiring 
individual citizens to make “continual enterprises of themselves” by shopping 
around for services that fi t their shifting lifestyles helps create niche markets 
for fast capitalist fi rms perpetually seeking new kinds of consumers. Further-
more, individual citizens’ efforts to purchase newer and better services so as 
to occupy more favorable positions in different markets play to the strate-
gies of fast capitalist companies that call on workers to labor constantly to 
develop newer and more powerful literacies that can help fi rms win competi-
tive advantages in important and emerging markets. 7

Though neoliberals in the advanced capitalist nations have come to domi-
nate many areas of policymaking over the past 25 years (see Apple, 2006), 
they have been unable (and in certain cases unwilling) to marketize all sectors 
of the state. For instance, there remain tens of thousands of government-run 
K–12 public schools in the United States, though they are involved more 
and more in private sector initiatives and are increasingly subject to market 
forces (see Apple, 2006). Despite the lack of total success of their project, 
however, neoliberals have, through their advocacy for selectively deregu-
lated markets, shareholder capitalism, a reduced and privatized public sector, 
and a small, strong competitive state, helped create in a growing number of 
countries what Brown et al. (2001) call a “high skills/low skills” informa-
tional economy. This model of informational economy, they write, 

bases competitiveness on high levels of innovation and productivity in some hi-tech 
and innovation-led manufacturing and service sectors as well as on fl exible labor 
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markets and capital productivity. The skills formation system which articulates this 
generates a polarized combination of low skills and high skills elites, typically mirrored 
by high levels of income inequality. (Brown et al., 2001, p. 143) 

Indeed, in the “high skills/low skills” informational economy of the United 
States, for example, particular versions of Hardt and Negri’s (2000) three 
forms of labor are compensated at different rates, depending in part on the 
extent to which they can be performed by minimally expensive workers or in 
minimally regulated areas in the United States or around the world. Thus, 
workers face a situation in which: a small number of creative symbolic ana-
lysts enjoy relatively steady work and high compensation (Brown and Lauder, 
2006, note, though, that this may change as more and more low cost students 
and workers in developing nations such as India and China acquire the litera-
cies and credentials to perform symbolic-analytic work); a small percentage 
of skilled laborers engage in steady-paying work in informationalized manu-
facturing (a form of manufacturing that compromises managers’ abilities to 
produce large short-term gains through labor fl exibility, thereby making this 
form of production ill-suited to the shareholder capitalism of the United 
States [Brown et al., 2001]); many workers perform routine symbolic tasks, 
though their numbers, pay, and job security are diminishing as advances in 
communications technologies make it possible for this work to be performed 
by minimally expensive laborers in developing economies; large numbers of 
laborers compete with one another for increasingly unsteady work in the 
low-paying routine service sector; and considerable numbers of citizens are 
unemployed or incarcerated. 8

Turning our attention to how this system is created and sustained, we may 
note that while one of the widely accepted functions of public schools is to 
help students acquire the literacies necessary for securing steady employment, 
contemporary public schools run on the industrial model of individuated and 
standardized work fail to prepare students for employment in any level of the 
informational economy. Indeed, even in the low skills routine service sector, 
employees are called on to work in shifting teams and to commit their hearts 
and minds to performing the affective labor that helps fi rms engage niche 
markets of customers. 

Ironically, perhaps, many of the school reforms proposed and implemented 
by business-friendly fi gures in the neoliberal state, including high-stakes stan-
dardized testing, school choice programs, and slowed growth in governmen-
tal spending on K–12 public education, may work to create situations in 
which less emphasis is placed by the school on fostering the kinds of powerful, 
nonstandard literacies valued in the new economy and increased attention is 
given by the school to improving its students’ test scores (and thus its mar-
ket position) through standard, traditional instruction and through the use 
of basic curricula aligned with high-stakes tests (see Apple, 2006; Lipman, 
2004; Valenzuela, 2005; Whitty, Power, & Halpin, 1998). Furthermore, 
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evidence suggests that the expansion of school choice programs and educa-
tional markets correlates with increased segregation of schools by race and 
class and thereby works against the development in students of understand-
ings of how to collaborate with diverse coworkers in the production of new 
knowledge (see Apple, 2006; Lauder & Hughes, 1999). 

This partial disarticulation of the public school system with important sec-
tors of national and international economies becomes more understandable 
when we recall that the state, through its apparatuses, must continuously 
“integrate many of the interests of allied and even opposing groups under its 
banner” and must engage in an ongoing “process of compromise, confl ict, 
and active struggle to maintain hegemony” (Apple, 1995, pp. 26–27). In 
this case, state-run schools are pulled in (somewhat) different directions by 
groups including certain fast capitalist interests that want fl exible, creative, 
and cooperative workers and white middle-class parents who support the 
reestablishment of systems that privilege their children and allow for social 
closure.9 These parents may support a national education system in which, 
on the one hand, schools or tracks serving mostly working-class students of 
color emphasize the standardized knowledge measured on high-stakes tests 
and, on the other hand, schools or tracks serving mostly white middle-class 
students stress abstraction, system thinking, experimentation, and collabo-
ration, what Reich (1991) calls the new “basic skills” of the informational 
economy. Moreover, white middle-class parents know that even when their 
students’ off-market public schools provide only the basics, more-affl uent 
families can use their economic, social, and cultural capital to help their chil-
dren enjoy the experiences, attain the credentials, and develop the literacies 
and identities valued in the higher education market and the small high skills 
labor market of the United States, Britain, and elsewhere (see Apple, 2006; 
Ball, 2003; Power, Edwards, Whitty, & Wigfall, 2003). Finally, research 
indicates that in expanded systems of school choice (proposed by neolib-
eral politicians in many nations), white middle-class parents tend to deploy 
their economic, social, and cultural capital and tap into informal networks 
to secure for their children positions in schools that cultivate images of pres-
tige in part through the selection of student bodies that are predominantly 
white and affl uent (see Apple, 2006; Gewirtz, Ball & Bowe, 1995; Lauder & 
Hughes, 1999). Again, while systems of educational markets and high-stakes 
standardized testing may recreate for white middle-class students environ-
ments in which they can maintain their privileges and close out students from 
marginalized groups, such systems interfere in certain ways with the produc-
tion of the new literacies that drive the informational economy. 

WHAT IS TO BE DONE? 

Though they overstate the case slightly, Gee et al. (1996) are correct 
to argue that certain fast capitalist interests, concerned with the growing 
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disarticulation between public schools and the needs of the informational 
economy, will heighten their call for schools to adopt “progressive” practices 
such as fostering diverse communities of practice and encouraging the devel-
opment of new, nonstandard literacies. They write: 

In its attempts to create new kinds of workers/partners, the new capitalism will put 
pressure on other learning-centered Discourses to help produce such kinds of people. 
In particular, the new capitalism will progressively recruit schools to produce suitable 
“subjects” or “citizens” for new-capitalist Discourse in general and its manifestations 
in specifi c Discourses. (p. 22) 

Some progressive educators may see real potential for strengthening social 
justice in reforms that aim to increase economic growth by leaving intact 
current economic structures and fostering among each individual student 
and worker the development of the literacies most valued in fast capitalist 
markets. Brown and Lauder (2006) warn, however, that such efforts lead 
to dead ends. They note that this so-called magnet economy approach of 
leaving untouched economic structures while training every student and 
worker for employment in the high skills sector is based on a number of 
faulty assumptions, including both overestimations of the number of high-
paying knowledge jobs available in presently constituted labor markets 
and underestimations of the abilities of employers to weaken knowledge 
workers’ labor power through the routinization of knowledge work. Fur-
thermore, by developing students’ and workers’ creative capacities in accor-
dance with market demands, educators reify the present economic system, 
forbidding meaningful critique of capitalist relations and engaging in what 
Gee et al. (1996) consider “mind control and high-tech, but indirect coer-
cion” (p. 7). 

Rather than beginning with the question of what skills and literacies the 
informational economy requires or what practices new tools necessitate, 
argue Brown and Lauder (2001), we must ground our analyses and efforts 
in a vision of a society that is egalitarian, just, and within reach. With this in 
mind, they write, 

Marx suggested that in the womb of the old there is the germination of something 
new, but at this moment in history it is not the overthrow of capitalism, but the 
potential for a new form of post-industrial cooperation which refl ects the growing 
importance of human collaboration, knowledge, skills and talents in raising economic 
productivity, enhancing democracy and improving the quality of life. (Brown & 
Lauder, 2001, p. 205) 

Indeed, although possibilities for creating new forms of social organization 
are not opened solely through shifts in the economy, capital’s growing need 
for intellectual and affective laborers creates opportunities (fraught with con-
fl ict) for people to work together in recreating forms of life and recreating 
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societies. A focus on the entire person and on the person as a social being can 
lead to new and progressive possibilities. 

Continuing, Brown and Lauder (2001) argue that a new social settlement 
and new structures and institutions can and should be formed on the basis of 
collective intelligence, the 

empowerment through the development and pooling of intelligence to attain common 
goals or resolve common problems. It is inspired by a spirit of cooperation rather 
than a Darwinian survival of the fi ttest. In a society that eulogizes the virtues of com-
petition, self-interest and acquisitiveness, rather than cooperation, common interests 
and the quality of life, it is diffi cult to maximize human potential or to coordinate 
opportunities for intelligent action in an effi cient manner. The struggle for collective 
intelligence therefore involves more than a democratization of intelligence, it involves 
making a virtue of our mutual dependence and sociability which we will need to make 
a dominant feature of post-industrial society based on information, knowledge and 
lifelong learning. (pp. 218–219, italics in the original) 

Although it is at least somewhat diffi cult to imagine in this era of mar-
ket individualism, the formation of a social settlement based on collective 
intelligence may help solve the problems of key interests: workers in need 
of evolving, nonstandard literacies; citizens requiring means for address-
ing problems that require collective efforts (e.g., environmental crises); 
employers looking for workers who can reconstitute themselves for shifting 
modes of labor; and governments in need of new strategies for strengthen-
ing their workforces. 

Critical to the progress of a society organized around knowledge and life-
long learning are institutions such as reconfi gured public schools that provide 
spaces for diverse citizens of all ages to work together in creating strong, 
inclusive communities and rich social networks that help workers from tra-
ditionally marginalized groups fi nd employment and training opportunities 
(see Carnoy, 2000). Moreover, in these spaces, citizens can collaborate in 
developing the nonstandard literacies that will stand them in good stead in 
knowledge economy labor markets and, more importantly, enable critical 
analyses of how social, political, and economic spheres function and how 
they might be changed. Drawing on theories of design that center humans’ 
creative, socially situated constructions of environments and practices, the 
literacy scholars of the New London Group (2000) argue that such informa-
tion age schools must embrace a refl exive, four-part “pedagogy of multilitera-
cies” consisting of: 

Situated Practice based on the world of learners’ Designed and Designing experiences; 
Overt Instruction through which students shape for themselves an explicit metalan-
guage of Design; Critical Framing, which relates meanings to their social contexts and 
purposes; and Transformed Practice in which students transfer and re-create Designs 
of meaning from one context to another. (p. 31) 
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Thus, as opposed to the market-driven pedagogy endorsed by certain fast 
capitalist interests that we discussed previously, the New London Group’s 
pedagogy of multiliteracies bases education on human experiences and needs 
and takes as central components of education the critique and purposeful 
transformation of social, political, and economic relations. 

Finally, educators working in public schools, citing both the existence of 
problems that require the collective efforts of all citizens and the informa-
tional economy’s emphasis on the creation of diverse forms of life through 
what has been called biopolitical production, may claim a strong mandate 
for centering in curricula the experiences and epistemologies of diverse social 
groups. While the most powerful case for public schools engaging the tradi-
tions of different groups will always be based on ethical arguments—it is 
most ethical for public institutions to engage all social groups openly and 
respectfully—educators mindful of large-scale socioeconomic transforma-
tions may argue with greater emphasis that an education based in engage-
ment with diverse traditions is becoming more of an economic, political, and 
social necessity for every citizen. Indeed, as the scholars of the New London 
Group (2000) argue, 

cultural and linguistic diversity is a classroom resource just as powerfully as it is a social 
resource in the formation of new civic spaces and new notions of citizenship. This is 
not just so that educators can provide a better “service” to “minorities.” Rather, such 
a pedagogical orientation will produce benefi ts for all. For example, there will be a 
cognitive benefi t to all children in a pedagogy of linguistic and cultural pluralism, 
including for “mainstream” children. When learners juxtapose different languages, 
discourses, styles, and approaches, they gain substantively in metacognitive and meta-
linguistic abilities and in their ability to refl ect critically on complex systems and their 
interactions. (p. 15; see also Carnoy, 2000) 

While such a pedagogy of multiliteracies runs counter to the dominant log-
ics of traditional schooling and neoliberal reform, educators committed to 
providing opportunities for students to develop literacies necessary for social, 
political, and economic engagement in our new times need not start with 
empty drawing boards. Indeed, critical educators may fi nd workable models 
for powerful, forward-looking education in existing initiatives such as those 
pursued in the Citizen Schools of Porto Alegre, Brazil and in the classrooms 
of teachers throughout the world working in the democratic schools move-
ment (Apple & Beane, 2007). While such forward-looking education may
involve the use of computers and other digital tools, cutting-edge instru-
ments are not absolutely necessary for the development of powerful literacies 
or for the mobilization of communities around issues of social justice. 

Consistent in many ways with the recommendations of the New London 
Group (2000), students in democratic schools and classrooms develop pow-
erful literacies in part through identifying and responding to the real con-
cerns of their communities. In Porto Alegre’s Citizen Schools, for instance, 
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students carried out action research in their communities and determined 
that poverty should be their object of study and cause for social action (see 
Apple & Gandin, 2002; Apple et al., 2003). Similarly, students and educators 
working in Chicago’s underfunded Richard E. Byrd Community Academy 
banded together and engaged in widely noted counterhegemonic mobiliza-
tions to challenge the realities of their daily experiences and to change the 
material conditions in their school (see Schultz, 2007). Once they identifi ed 
community concerns to address, students in Citizen Schools and at the Byrd 
Academy worked in shifting networks of educators, community members, 
political fi gures, media workers, and other learners to engage both local and 
dominant ways of knowing in order to generate, assess, and apply knowl-
edge relevant to the interests of their communities. Through these processes, 
students: utilized a range of tools and technologies (while students at Byrd 
Academy used computers, students in Citizen Schools carried out their work 
using paper, pencils, and other basic resources); shifted between identities 
valued in myriad contexts (e.g., community worker, good student, lobbyist, 
concerned citizen, etc.); employed Reich’s (1991) new basic skills of abstrac-
tion, system thinking, experimentation, and collaboration; developed facility 
with a range of discourses and genres (including high status discourses of city 
planning and high status genres of political testimony); and strengthened 
their understandings of how discourses and genres work differently for actors 
positioned in disparate locations in fi elds of power. 

Although such activity, powered by the production of new identities and 
characterized by fl exibility and multimodality, resonates in some ways with 
the fast capitalist pedagogy described above by Gee et al. (1996), work carried 
out in Porto Alegre’s Citizen Schools and in democratic classrooms through-
out the world is fundamentally different from fast capitalist work because it 
subordinates profi ts to people and builds capacity in communities for mobi-
lizations around issues of social and economic justice. Indeed, to appropriate 
the words of Porto Alegre’s Municipal Secretariat of Education, educators 
working in Citizen Schools and democratic classrooms insist that, contra the 
neoliberal defi nition of democracy as individual consumer choice, 

to democratize is to construct, with participation, a project of education that has 
social quality, is liberating and transformative, where the school is a laboratory of 
practice, exercise and achievement of rights, of formation of autonomous, critical 
and creative historic subjects, full citizens, identifi ed with ethical values, willing to 
construct a social project that has as a center of attention the practice of justice, of 
freedom, of respect and fraternal relationship among men and women and a harmonic 
relationship with nature. (quoted in Apple & Gandin, 2002, pp. 263–264) 

Such democratic visions, along with depictions of progressive educational 
practice (see Apple & Beane, 2007; Apple & Gandin, 2002) and precise 
delineations of the spaces open for struggle in our new times (see Brown 
et al., 2001; Castells, 1996; Hardt & Negri, 2000), show us that even amidst 
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the dangers of emerging global orders, ideals of democracy persist and real 
victories in campaigns for social and economic justice are still possible. More-
over, these stories and analyses make clear that while we may utilize comput-
ers and other cutting-edge instruments for human purposes, we should not 
become so enamored of new tools that we come to view them as indispensable 
elements for progressive change. And although we cannot ensure that such 
change will be brought about through the development (computer-aided 
or not) among students of critical literacies and the dispositions and values 
that accompany them, we can be certain that without struggling to build 
and defend movements for social and economic justice, capital in its multiple 
forms will press on, with predictable effects on the lives and hopes of billions 
of people throughout the world. We cannot afford to let this happen. 

NOTES 

 1. Throughout this chapter, we describe the structures and performance of  ideal
industrial and fast capitalist enterprises doing business in advanced industrial nations. 
The structures and performance of actual fi rms, of course, are always shaped through 
interactions of dominant, residual, and emergent organizational forms. 

 2. Such forms of life are not  inherently valuable but are valuable because they can 
be exploited for profi t by capital. That is, as we argue later, valuable forms of life—the 
control of which may be considered valuable literacies—are those forms of life that 
help workers generate new, profi table knowledge and engage in cooperative labor 
with other employees and with customers. 

 3. Although in the following analysis of these changes and struggles we discuss 
fi rst economic transformations, we do not argue that changes in the economy  wholly
determine changes in social and political spheres (nor vice versa). Rather, we argue 
that activity in each of these spheres has relative autonomy from, yet interacts with, 
activity in other spheres. 

 4. These analyses, argue Hardt and Negri (2000), apply to a range of workers 
in the informational economy: symbolic analysts collaborating in ad hoc teams and 
mining and synthesizing information from disparate semiotic domains to create and 
design new products for new niche markets; laborers engaged in informationalized 
manufacturing who work in shifting teams with diverse colleagues to produce and to 
refi ne processes for making customized goods; and service workers embodying the 
so-called offi cial values and interests of their companies so as to create senses of well-
being in customers from particular niche markets. 

 5. There is some truth to the argument that welfare state public service providers 
were not/are not responsive to the needs of marginalized groups. Indeed, neoliberals 
have achieved success in the political realm in part through speaking to citizens’ real 
concerns (e.g., the unresponsiveness of welfare state public service providers to mar-
ginalized groups) and providing seemingly practical solutions (e.g., the privatization 
of public services). We argue that progressives must interrupt such rightist discourses 
and must provide alternate solutions that are both practical and consistent with prin-
ciples of strong democracy (see Apple, 2006). 

 6. Certain neoliberals are “willing to spend more state and/or private money on 
schools, if and only if schools meet the needs expressed by capital. Thus, resources are 
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made available for ‘reforms’ and policies that further connect the education system to 
the project of making our economy more competitive” (Apple, 2001, p. 41). See the 
fi nal section of this chapter for a discussion of school reform proposals premised on 
enhancing competitiveness in the emerging informational economy. 

 7. These trends within the neoliberal state informational economy are consis-
tent with Anthony Giddens’s (1991) observations that in late modernity, citizens 
in postindustrial and posttraditional states are called on more and more to engage 
in refl exive life planning. Giddens (1991) argues that “because of the ‘openness’ of 
social life today, the pluralization of contexts of action and the diversity of ‘authori-
ties’, lifestyle choice is increasingly important in the constitution of self-identity and 
daily activity. Refl exively organized life-planning, which normally presumes consider-
ation of risks as fi ltered through contact with expert knowledge, becomes a central 
feature of the structuring of self-identity” (p. 5; see also Gee, 2004). 

 8. Walmsley (2005) notes in the World Prison Population List for 2005 that in 
the United States, 714 out of every 100,000 citizens are imprisoned. This gives the 
United States the highest imprisonment rate in the world. 

 9. Also involved in the struggle over public schools’ endorsement of nonstandard 
knowledge and practice are groups on the Right, including: neoliberals in favor of 
constructing a competitive regulatory state that audits schools through measuring 
students’ control of standardized knowledge; social conservatives and authoritarian 
populists who endeavor to standardize in public schools’ curricula and instructional 
processes their own (and at least slightly different) forms of supposedly traditional 
knowledge, values, and habits; and managerial workers with professional commit-
ments to measuring disparate work practices. 

We wish to emphasize here the importance of analyzing the actions of multiple 
groups working in the political sphere (as well as other spheres) to shape processes 
of schooling. Too much of the educational literature on fast capitalism, we argue, 
fails to theorize the role of the state as a set of institutions serving in part to medi-
ate social and economic dynamics. Indeed, much of this work neglects to take 
up the important matter of how the occupation of particular positions within the 
state by actors of certain classes helps (re)create offi cial networks of sponsorship 
for certain classed modes of identity formation and literate practice (see Apple, 
2006). 
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THEORIZING THE IMPACT OF 
IT ON LIBRARY-STATE 

RELATIONS 

Sandra Braman 

Pragmatically, libraries and the library community must solve the myriad legal 
problems generated by the use of digital technologies at the operational level. 
These can seem so overwhelming that, as the old saw warns, we can miss the 
forest for the trees. Viewed together at a more abstract level, these issues are 
manifestations of changing relations between libraries and national govern-
ments. The responsibilities and effects of library-state relations, of course, run 
in both directions: the legal environment created by states creates the context 
within which libraries must operate, while the informational and communi-
cative functions of libraries in turn shape, contribute to the sustenance of, 
and in some cases enable the state and political practices. Details vary from 
country to country, but there are overarching similarities across nations in 
twenty-fi rst century library-state relations that betray the shared experience of 
the transition from the bureaucratic welfare state to the informational state. 
Because informational power now dominates and has changed the nature of 
power in its instrumental, structural, and symbolic forms (Braman, 2006a), 
the information policy issues that so confound libraries today simultaneously 
offer tools that governments and other entities can also use in the exercise 
of power. 

To fully understand and cope with daily legal struggles, therefore, libraries 
must go beyond addressing single issues reactively and in isolation. Develop-
ment of a more proactive stance and coherent overall information policies 
in an environment permeated with information technologies (IT) requires 
going further. Given the centrality of libraries to the information society, it is 
time for those in information science to develop a theory of library-state rela-
tions. Doing so would provide a conceptual ground from which to approach 
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specifi c policy issues as well as support for arguments in the face of what may 
be political or legal opposition. Libraries would not be the fi rst information 
sector to undertake this task; scholars have been examining media-state rela-
tions since the close of World War II 1 because of keen appreciation for the 
political ramifi cations of mass communication. 

This is not the only intellectual challenge facing the library sector. Some 
argue that new theories may be needed to understand how to respond to inter-
actions between socioeconomic class and informational class in the digital envi-
ronment (Hendrix, 2005). Existing theoretical perspectives from others of the 
social sciences are being used in the study of interactions between libraries and 
politics, as in the Gramscian analysis of Raber (2003) and the Rawlsian work 
of Hendrix (2005). Political theory is being brought to bear on subjects such 
as archives (Manoff, 2004). There are studies of the specifi c responsibilities of 
libraries vis-à-vis digital divide policies (e.g., Aabo, 2005), research on cross-
national differences in conceptualizing the societal role of libraries (Shachaf, 
2005), and calls for a critical information studies to examine the political econ-
omy and cultural effects of libraries (Vaidhyanathan, 2006). This conversation 
has become more intense since heightened concern about national security 
issues has changed the roles of information in many contexts (Jaeger & Bur-
nett, 2005). Indeed, Hartman (2007) claims there has been a dramatic shift in 
how libraries are perceived by both members of the public and by policy mak-
ers because of the war on terrorism. However, explicit debate over library-state 
relations began during the Vietnam War era (Raber, 2007). Libraries all over 
the world face the same questions, though in ways that may differ in response 
to the specifi cs of local ideological contexts (Andersson, 2006). 

In this chapter’s discussion of libraries, the law, and IT, the state is under-
stood as an organizational and cultural form that is a complex adaptive system 
(Braman, 1994, 2004). Information policy serves as an umbrella term to refer 
to all laws and regulations that apply to information creation, processing, 
fl ows, and use. Using this defi nition, fundamental information policy prin-
ciples include far more than free speech and access to information. Twenty 
information policy principles can be found, for example, in the U.S. Consti-
tution (see the Appendix for a listing). Because policy analysis, at root, is an 
effort to answer the question “What are we doing to ourselves?,” the chapter 
takes an interdisciplinary approach that combines the use of contemporary 
social theory, what we have learned from empirical social science research, 
and legal analysis. In addition to analysis of specifi c issues, there is attention 
to policy precession, a policy analysis concept that refers to the interaction of 
multiple policies with each other in ways that affect the impact of each. 

A theory of library-state relations—and of the impact of IT on those rela-
tions—must incorporate attention to the legal issues through which libraries 
and national governments become involved, identifi cation of the various 
dimensions of library-state relations, articulation of a theory of the state, 
and analysis of current trends. A fi rst pass at each of these is offered here, in 



 THEORIZING THE IMPACT OF IT 107

hopes of triggering communal discussion about and theorization of library-
state relations. 

IT POLICY AND LIBRARIES 

Libraries and librarians engage in library-state relations affected by IT 
when they confront the legal and regulatory problems experienced in an 
IT-imbued library environment. In the midst of negotiations over who will 
have access to what under which conditions, however, it is often forgot-
ten that these problems have long histories. Within a decade of the Fed-
eral Communications Commission (FCC) confrontation with issues raised 
by the convergence of computing and communication technologies in the 
1950s (Pool, 1983), libraries began to experience legal challenges to their 
practices and commitments. The fi rst tranche included debates over the use 
of photocopy machines under copyright law (Lazowska, 1968), concerns 
that new means of storing scientifi c information would make it more dif-
fi cult to fulfi ll the library mandate (Sophar, 1968), and recognition that 
networking made it possible to reconsider the local and autonomous nature 
of libraries (Kochen & Deutsch, 1973). The transformation of seemingly 
every information exchange into an opportunity for an economic transac-
tion forced reconsideration of the library business model, whether public or 
private (Mosco, 1988), leading to ongoing training issues (Flatten, 1997). 
As in other areas of social activity, IT has even brought about changes in the 
structure of the production of scholarship; the fact that scholarly journals 
now themselves exhibit fi rmlike behavior (Havemann, Heinz, & Wagner-
Döbler, 2005) has generated its own set of legal problems. Each innova-
tion stimulates experiments that can affect the legal context for libraries in 
critical ways. 

Today the menu of policy problems involving IT is vast (Braman, 2004). 
Digital technologies—informational metatechnologies—are so problematic 
from a legal perspective because they are qualitatively different from indus-
trial technologies and preindustrial tools in the degrees of freedom enabled 
with which information can be created, processed, distributed, stored, and 
used (Braman, 2006a). Additional factors include jurisdictional issues raised 
by globalized networks when most law continues to reside at the national or 
regional levels, growing numbers of rules and regulations from international 
organizations that apply to libraries (Rikowski, 2005), and the likelihood that 
any single policy issue in this domain may be claimed within the portfolio of 
multiple regulators (Braman, 2006a). As is always the case, confl icts among 
policy principles must also be resolved. IT-related policy issues libraries face 
can be categorized according to the following typology. 2

• Traditional issues in traditional forms: Not everything happens in the digital envi-
ronment, and even when it does there may be no signifi cant change in how policy 
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principles are operationalized, interpreted, and applied. An example of an issue in 
this category would be the need for libraries to protect the privacy of user data irre-
spective of the medium in which it is stored or the medium through which usage 
has taken place (Sturges et al., 2003; Swartz, 2005). 

• Traditional issues in new forms: Often traditional policy problems take on new 
dimensions, require reinterpretation of the law, or trigger adaptation or replace-
ment of the law when they appear in the digital context because shifts in scale, the 
relative ease of certain activities, speed, and/or the capacity to engage in new types 
of activities so change the social processes involved that they are perceived and 
experienced as qualitatively new. Some privacy issues fall into this category (Regan, 
2004). Many copying and fi rst sale issues do as well, since digitization changes the 
scale, ease, and distributional reach of both. The longstanding library practice of 
sharing a list of references generated in response to a user query with that user has 
had to be reconsidered in light of contemporary copyright law (Seadle, 1999). Dis-
agreements over acquisitions profi les, for example, have long been rife but become 
yet more diffi cult when access to materials takes place via the Internet and software 
fi lters are among the tools being considered as a positive means of exclusion. 3 Even 
the basic concept of lending has been challenged conceptually, operationally, and 
legally by the introduction of e-books (Craig, 2003). 

• New types of policy issues: The distinct characteristics of informational metatechnolo-
gies are also generating quite new types of policy issues for libraries. Developing 
information architectures has long been a specialist responsibility of librarians, but 
today metadata systems serving users with changing needs from across multiple 
disciplines depend on input from knowledge producers as well for their devel-
opment (Elings & Waibel, 2007). The shift away from purchase and towards 
licensing has involved librarians in struggles over contract law to protect fair use 
(Johnson, 2007). Issue-specifi c legal analyses are rife, but scholarly attention to 
these overarching trends has been sparse. 

LIBRARIES AND THE STATE 

Irrespective of what type of IT-related policy problem libraries are facing in 
a specifi c decision-making context, resolution of the issue will either contrib-
ute to reifi cation of some dimension of library-state relations or reconfi gure 
an aspect of the relationship. Though to my knowledge there are no extant 
explicit theories of library-state relations, there are references to political 
sources, uses, and effects of libraries and archives by national governments in 
the literature on the histories of the state and of democracy. 

Novelist and cultural critic Umberto Eco describes the library as the cen-
tral institution of Western culture (Pieterse, 1997), and Richards (1993) 
identifi es the library impulse as perhaps the most successful element of the 
imperial drive. Library-state relations have been viewed as crucial since the 
origins of democratic culture (Zaret, 1999). The contemporary concept of 
libraries as a medium between local communities and the state, however, is 
a product of the bureaucratic welfare state. This particular type of state took 
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shape and diffused over the course of the nineteenth century, dominating the 
developed world from about 1870 until observers began to note its decline 
in the 1970s. Indeed, as Murdock and Golding (1990) note, the concept 
of social rights as part of the bundle of citizenship rights—including the 
idea that there should be universal access to information and communication 
facilities that include public libraries—was largely a twentieth-century phe-
nomenon. As welfare state functions began to decline in the 1970s, however, 
the burden on libraries to increase their contribution to the delivery of social 
services went up (Golding & Murdock, 1986). 

There may be no more vivid evidence of the importance of libraries 
to politics and governance than their use as a site for ideological battles. 
Forgacs (1990) provides a particularly rich case study of this in his history of 
the political use of libraries during the fi rst half of the twentieth century by 
both Italian Fascists and by those who opposed them. In a contemporary 
example, aggressive French right-wing political groups target libraries as a 
venue through which to promote their views (Kibbee, 2003). Portrayals of 
libraries in the case law of three U.S. states picture them not only as social and 
physical places with community as well as informational functions, but also 
as elements of political and economic structures in ways not predicted by the 
library literature (Burke & Martin, 2004). 

Here, we look at the role of libraries in sustenance of the law, the pro-
duction and reproduction of political culture, library functions vis-à-vis the 
public sphere, and new roles for libraries that are appearing as a result of 
changing library-state relations. 

Sustenance of the Law 

Libraries fi ll a number of functions that support the law and contribute to 
its implementation that are refl ected in the curricula of professional schools 
in both areas: law schools are required to have libraries (Bearden & Esworthy, 
2007), and librarians and information scientists take courses in the law (Arun-
dale, 2002; Ellis & Oppenheim, 1993). Libraries are believed to be necessary 
to the implementation of a variety of types of laws and regulations, including 
those directed at economic development (Black, 2007), social policy (Black, 
2005), and achievement of the goals of foreign relations (Maymi-Sugranes, 
2002). While many of the legal functions of libraries are general, such as 
facilitating literacy, in some cases library programs are designed to serve very 
specifi c policy objectives. Examples of the latter include incorporating librar-
ies into a Utah campaign to get rid of Mormon polygamy (Stauffer, 2005) 
and the United Kingdom’s use of libraries to promote that country’s agenda 
of regionalization (Hobbs, 2003). 

Another way in which libraries help to uphold the law is by contributing 
to governmental transparency (Ranson, 2003), though the political and eco-
nomic future of depository libraries is currently threatened (Shuler, 2005). 
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At least in the United States, however, this particular function has been seri-
ously damaged by twenty-fi rst-century demands from the White House that 
materials held by such libraries deemed to threaten homeland security be 
destroyed. Technical issues also undercut the ability of libraries to fulfi ll this 
role fully, for there is still uncertainty about both how to preserve critical 
digital information and what to preserve (Martin, 2004). 

There are times when explicit library support for the law serves library, 
rather than governmental, objectives. In an infl uential Santa Monica, Cali-
fornia, experiment of the early 1990s, librarians believed that offering those 
who were homeless access to the Internet would provide resources that would 
help them get off of the streets. Software supplied to libraries by the county 
government was intended to facilitate access to government services—but the 
librarians found that the same software could be used to support e-mail for 
the homeless. When the government objected to this application, the library 
response was that there was nothing they could do to prevent this use because 
they had no way of altering the software to bar such activity (Dutton & 
Guthrie, 1991). 

The law is of course neither perceived nor implemented uniformly. In 
some political contexts, librarians may believe they are upholding basic legal 
principles even if they do so in abeyance of contemporary laws or regula-
tions. A historical example: Southern libraries in the United States after the 
Civil War provided support for those who disliked federal government intru-
sion into regional affairs (Carmichael, 2005). And a contemporary example: 
For many years librarian refusal to release book withdrawal records in order 
to protect patron privacy stood on solid legal ground. Changes in the law 
in the twenty-fi rst century, however, require librarians to take the additional 
step of insisting on constitutional (or constitution-like) principles as a jus-
tifi cation for resistance even though statutory or regulatory law may pro-
vide law enforcement offi cials with grounds for requesting the information. 
Though library responses to the war on terrorism have not been uniform 
(Ross & Caidi, 2005), many individuals and institutions have been leaders 
in the battle for protection of civil liberties in the post-9/11 environment 
(Wheeler, 2005). 

Political Culture 

Library-state relations contribute to political culture via their role in the 
formation and sustenance of national identity (von Merveldt, 2007). Con-
fl icts over the treatment of rare books during war (Genieva, 2003) and over 
access to research collections (Niessen, 2006) highlight the cultural centrality 
of libraries from the perspective of nationhood. During times of radical politi-
cal change or trauma, libraries critically can provide the cultural memory with 
which national identity is associated and on which it rests (Chodorow, 2006; 
von Merveldt, 2007). 
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Libraries also play a role in the production and reproduction of attitudes 
towards and expectations of political processes. Caidi (2006) uses the phrase 
“civilization competence” to describe the contributions of libraries to the build-
ing of civic culture in transitional societies such as those of Eastern and Central 
Europe, and the same interactions are at play for societies such as Scotland in 
which the political changes are less radical (Guy, 2003). Analysis of national 
union catalog development in seven countries provides additional detail on 
ways in which political factors interact with social and technical forces during 
the building of the catalogs (Caidi, 2004). Even standard selection guides can 
reveal and reproduce ideological biases (Dilevko & Gottlieb, 2003). 

As South African history has shown, however, there is no guarantee that 
movements towards democratic culture will inevitably be exhibited by librar-
ies; such contributions can be stymied by politics or a lack of resources (Brown, 
2004). Today, collection development has again emerged as an explicit site of 
political confl ict. Legislation is now regularly proposed in the United States 
that would require those building research collections for academic libraries 
to ensure that they are doing so in a politically neutral manner that involves 
no advocacy (Highby, 2004). 

Finally, libraries are important as sources of information about the shared 
matters of public concern addressed by policy makers. Content of politi-
cal importance includes not just newspapers, histories, and statistical works; 
poetry and novels, too, are important to the development of the intellectual 
skills necessary for decision making about public affairs (Nussbaum, 1995), 
and even mundane aspects of daily activities and popular culture play impor-
tant roles in political socialization (Merelman, 1998). 

Libraries as a Public Sphere 

Like institutions of higher education (Braman, 2000), libraries are venues 
within which the public sphere operates, offering opportunities for commu-
nity discussion of political developments. This aspect of library-state relations 
is currently receiving scrutiny because of the perceived need to reconsider 
library design and practices for this purpose (Buschman, 2003; Dean, 2001). 
A recent study comparing libraries with library-like bookstores that invite 
prolonged visits with sitting areas and coffee shops found that libraries con-
tinue to serve many public sphere functions not found in purely commercial 
outlets (McKechnie et al., 2004). 

Some believe that innovations in practice, materials, and organizational 
form are the best way to protect the public sphere and other politically impor-
tant functions of the library in a national security–oriented environment, while 
others argue that continuing to protect the library as a place to read and fi nd 
books is more likely to serve the same goal in the long run (Hartman, 2007). 
In an interesting example of the importance of policy precession, continuing 
to protect patron privacy is critical to the library’s public sphere function. 
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Changes to the Legal System 

There is a long history of changes in the ways in which legal information is 
created, used, distributed, stored, and made accessible to others as a result of 
technological innovation (Grossman, 1994). Katsh (1989) cataloged the fi rst 
wave of effects of computerization on the law. These include the ability to 
store vast amounts of information, which was particularly important because 
the multiplication of documentation that was a part of the bureaucratic wel-
fare state was becoming unsustainable in terms of storage of print records. 
The nature of precedent, so critical to legal thought, has changed signifi -
cantly because digital search capacities greatly expand the fl exibility with 
which innovative legal arguments can be developed. Digitization has also 
sped up the processes by which court opinions are distributed, and—of par-
ticular interest to librarians—eroded the historical separation of law libraries 
from other libraries. This shift greatly expands the amount of nonlegal mate-
rial readily available to lawyers and should encourage those engaged in legal 
analysis to draw on all of the social science and other pertinent disciplines. 

There are at least fi ve ways in which digitization has affected the nature 
of the law and legal processes in ways that implicate libraries. The area of 
copyright is the best known but far from the only arena in which technolo-
gies themselves (e.g., digital rights management [DRM] systems) are being 
used to control behavior, complementing or superseding legal and regula-
tory approaches (Fernandez-Molina, 2004a, 2004b). Now that it is less time-
consuming and easier to access library materials at any time and from anywhere, 
judges are increasingly turning to libraries for scientifi c information they feel 
will help them understand cases being litigated, though some question the 
constitutionality of such activities because of their impact on due process 
(Marlow, 1998). Internet fi ltering and related requirements can be viewed 
as, among other things, efforts by governments to deputize institutions; that 
is, organizations such as libraries that are not a part of the law enforcement 
establishment are being asked to serve law enforcement functions (Zittrain, 
2004). Requirements that libraries fi lter Internet access by children can also 
be understood as an effort to use libraries as the “camel’s nose” for an effort 
to develop wide-reaching controls on Internet content (Miltner, 2005). 4 And 
in some countries, libraries are also being used as test beds for a variety of 
e-government efforts, as when the United Kingdom experimented with the 
use of libraries as venues within which to promote interactive engagement 
with the government’s Web sites (Marcella, Baxter, & Moore, 2002). 

THE INFORMATIONAL STATE 

Any theory of library-state relations must rest on a theory of the state itself. 
While it is tempting to think about the nature of the state itself as stable and 
unproblematic, there have been numerous transformations of political and 
legal forms since the appearance of the modern state over 500 years ago. 
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Since the 1970s, the bureaucratic welfare state form that had dominated for 
a century has been giving away to a new form, the informational state, which 
has come to dominate in the early twenty-fi rst century. 

Transformations of the State 

Any given political form, with its institutions, policies, and practices, rep-
resents but a moment of stability within a much wider, more diffuse, and 
constantly shifting policy fi eld. This broad fi eld from which particular legal 
systems derive and into which they disappear includes ethical and behavioral 
norms, discourse habits, cultural practices, knowledge structures, organiza-
tional forms, private sector and individual decision making, and technologies 
themselves as well as the formal laws and regulations of offi cially recognized 
governments. The information policy fi eld therefore includes  government
(formal institutions of the law); governance (decision making with consti-
tutive [structural] effect whether it takes place within the public or private 
sectors, and formally or informally); and governmentality (cultural predispo-
sitions and practices that produce and reproduce the conditions that make 
particular forms of governance and government possible). 

Beginning in the 1970s, political scientists and commentators began to 
suggest that the power of the state relative to that of multinational and trans-
national corporations was on the wane, perhaps to become relatively insig-
nifi cant or wither away altogether (e.g., Wallerstein, 1980). Though Marxists 
had long expected the state to go into decline, appreciation of the changes 
taking place in the nature of the state throughout most of the developed 
world appeared across ideological and theoretical spectra. Rather than disap-
pearing, however, the state instead changed its form. With the transition from 
the bureaucratic welfare state to the informational state we have seen three 
trends of importance to libraries and library-state relations. First, national 
governments are learning to master the same types of informational power 
that corporations and other non-state actors have been successfully using in 
their challenges to the strength of geopolitical entities. Second, states are 
developing techniques for extending the use of private sector entities as regu-
latory agents, turning private centers of power to state purposes; public sector 
entities (including libraries) are being asked to take on functions never origi-
nally intended. Third, the state—like the fi rm—is increasingly characterized 
as networked because of the multiplicity of fundamental ways in which gov-
ernments are intertwined with each other and with non-state actors. (Other 
theories of the state appearing in response to the decline of the bureaucratic 
welfare state, such as the notion of a social investment state, also demand 
reconceptualizations of the roles of libraries [Newman & McKee, 2005].) 

Among the ways in which diverse types of states differ from each other is 
in the form of power that dominates. Heavy use of informational power is a 
defi ning characteristic of the informational state. 
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Forms and Phases of Power 

In the digital environment, the ability to use informational power has dra-
matically increased, and power in its virtual phase has become a site of confl ict 
in its own right. 

Informational Power 

Analyses of power have typically distinguished among three forms (e.g., 
Lukes, 2005). Instrumental power shapes human behaviors by manipulating 
the material world via physical force. This type of power has been so impor-
tant that political theory classically defi nes a state as the political entity that 
exercises physical control over a specifi ed geographic space. Library collec-
tions are affected by the exercise of instrumental power during times of war. 
Structural power shapes human behaviors by manipulating the social world 
via rules and institutions that limit degrees of freedom, determine how spe-
cifi c activities will be undertaken, and reduce uncertainty. Laws, treaties, and 
political processes themselves are all ways in which states exercise structural 
power. Several of the functions libraries fi ll for the state support the exercise 
of structural power. Symbolic power shapes human behaviors by manipulating 
the material, social, and symbolic worlds via ideas, words, and images. 5 Sym-
bolic power also has ancient roots; in modern forms, the exercise of symbolic 
power has included propaganda, public diplomacy, campaigns, efforts to 
infl uence public opinion, and the education system. As discussed previously, 
libraries are also involved in the exercise of symbolic power. 

The informatization of society has made a fourth form of power evident. 
Informational power shapes human behaviors through the many uses of infor-
mation beyond the message content that is the stuff of symbolic power. This 
form of power is exercised through manipulation of the informational bases of 
instrumental, structural, and symbolic power. Today’s smart weapons, which 
can identify a target and direct themselves to it without human intervention, 
are examples of the effect of informational power on the exercise of instru-
mental power. The ability to monitor compliance with intellectual property 
rights law through surveillance of Internet use is an example of the infl uence 
of informational power on the exercise of structural power. The ability to tai-
lor Web-based messages to the individual who is surfi ng is an example of the 
impact of informational power on the exercise of symbolic power. 

Informational power can also be exercised through entirely new tech-
niques; data mining vast quantities of information in diverse forms using pat-
tern recognition is an example of a qualitatively new technique for exercising 
power. Just as it is possible to qualitatively distinguish the information society 
as an era despite the ancient importance of information to society on the basis 
of Engels’ law (quantitative change can yield qualitative change), so infor-
mational power has existed for a very long time but today it is more evident 
because it dominates over other forms of power. 
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Power in Its Virtual Phase 

Political scientists also distinguished between power in its actual phase (as 
it is being exercised) and in a potential phase (power that is claimed, but not 
currently being used). Actual power is potential power in use, as when guns 
are fi ring, laws are being implemented, and persuasive campaigns affect the 
vote. Potential power becomes actual only through specifi c practices. Infor-
mation processing, distribution, and use are often necessary for the transfor-
mation of power from potential to actual. The number of tanks owned by an 
army that could be brought into use, laws on the books that aren’t currently 
being acted on, and ideas for communication campaigns are all examples of 
power in its potential phase. 

In today’s information-intense environment, it is now also possible to 
recognize power in a virtual phase. Following economist Roberto Scazzieri’s 
(1993) defi nition of virtual production processes,  virtual power involves tech-
niques of power that are not currently extant but that can be brought into 
existence using available resources and knowledge. It includes power that 
can be acquired or developed through transfers of power, use of resources, 
or shifts in internal or external conditions. Knowledge is so central to power 
in its virtual phase that every expansion of the knowledge base of a nation-
state concomitantly causes a growth in the realm of power available. An 
example of power in its virtual phase is government control over the devel-
opment of encryption techniques and of scientifi c research in areas believed 
to be of value for national security purposes, for in such instances the actual 
techniques or inventions do not yet exist. Power in its virtual phase is so 
important to national competitiveness and the ability to protect national 
security in the twenty-fi rst century that research and development (R&D) 
are now considered key resources for the informational state. 

Evaluations of the validity of claims to power in its potential and virtual 
phases are diffi cult, for they involve what political scientists refer to as capac-
ity. Elements of capacity include the fi nancial resources, knowledge of how 
to use those resources, political will, sovereign integrity, stability of adminis-
trative control, loyalty and skill among offi cials, infrastructure, and  industrial
base that are required to actually put the resources and techniques of potential
and virtual power to use. 

Information Policy in the Informational State 

In the informational state, information policy has two faces. Each law or 
regulation does address its purported subject, whether that is privacy or access 
to information. At the same time, however, such policies are tools of power 
for the state and other entities. Information policy is thus key both to under-
standing just how the transformation from a bureaucratic welfare state to an 
informational state has come about and to understanding how the informa-
tional state exercises power. Information policy is the proprioceptive organ of 
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the state—the means by which it senses itself—and, therefore, the medium 
through which all other decision making, public or private, takes place. All 
informational and communicative issues are of constitutional (or constitu-
tional-like) stature because they defi ne social categories and the processes to 
be permitted within and between them, while other areas of the law deal with 
existing categories and processes (Tribe, 1985). 

LIBRARY-STATE RELATIONS AND 
THE INFORMATIONAL STATE: KEY TRENDS 

The uses of information policy to exercise state power internationally was 
evident a decade ago (Braman, 1995a). 6 More recently, a study was under-
taken of the domestic uses of information policy as a tool of power using 
U.S. law as the case. Quite diverse policy issues were examined, ranging from 
the unavoidably important (intellectual property law and privacy), to very 
traditional areas of the law in which change has been more radical than might 
be expected (libel law, and the role of information in maintaining or protect-
ing borders), to those that are new as policy issues in today’s technological 
environment (metadata and global sensing technologies). A synthesis of what 
is learned by looking at the impact on society of these technology-related 
information policy developments yields a number of broad trends that are 
critical to contemporary library-state relations. There is insuffi cient space to 
explore all of these here, but a few of particular importance include a decline 
in the mutual transparency between the state and citizens; impairment of 
democratic practice; the replacement of narrative memory with memory in 
visual, sensory, and data forms; and the replacement of state knowledge of 
its own history (genetic knowledge) with contemporary data about processes 
unfolding across the globe (epigenetic knowledge). The challenges that each 
presents to theorization of library-state relations and to library practice are 
briefl y introduced here; for details of the empirical developments and the in-
depth analyses that support these generalizations, see Braman (2006a). 

Loss of Transparency 

The informational state knows more and more about individuals, while 
individuals know less and less about the state. For most countries, the con-
stitutional or constitutional-like model involves mutual transparency: as has 
been true since the beginning of the modern state, governments need to 
know about their citizens at least as much as is needed to provide the ser-
vices necessary and citizens need to know about government in order to 
participate in decision making. Today, however, state knowledge of citizens 
is growing by orders of magnitude while citizen knowledge of state activi-
ties is declining. While there is no doubt that, on the surface, the amount 
of information available from most governments has grown as a result of a 
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variety of e-government practices, the issue of access involves quality and 
substance from the perspective of materiality for decision making. 

Since libraries have long been a site through which citizens can gain 
access to government information, this issue presents the institutions with 
a dilemma. At the level of mission defi nition, libraries must reconsider the 
extent to which they can continue to fulfi ll the role of government informa-
tion repositories, taking into account that the need for them to do so may 
now be more pressing than ever before. At the level of operationalization, 
some innovations may be necessary, perhaps learned from those involved in 
social movements. 7

Impairment of Democratic Practice 

We are now several decades into debates over whether or not the use of 
digital technologies will increase the possibilities of meaningful participa-
tory democracy. In addition to the much-discussed question of the extent to 
which the digital divide undermines the positive contributions to democratic 
practice offered by the Internet, developments in other areas of information 
policy point to other dimensions of concern. Historically, for example, print 
literacy was considered necessary for classical political participation as sup-
port for contributions to and evaluations of public discourse as well as inputs 
into individual decision making on candidates and issues. Today, however, 
mathematical skills and technical knowledge are also politically necessary. 
The challenges to election legitimacy by electronic voting machines provide 
one example. Despite the signifi cant amounts of rigorous empirical research 
available on ways in which the voting results produced by these machines 
can be falsifi ed—and the number of elections in which this has demonstrably 
already happened—it has been very diffi cult to elicit voter concern and effec-
tive responses to this issue because of its technical nature. Election offi cial 
claims that machines are now safe because they have been wrapped around 
with a piece of yellow tape, and vendor assertions that there are no alterna-
tive ways of producing such machines are accepted without question by those 
who lack the technical knowledge to understand why statements like this 
hold no water. The result has been a serious undermining of the electoral 
process and the possibility that in many locations candidates who did not 
legitimately win elections are in public offi ce. 

Since library-state relations include library responsibility for supporting 
legal processes and political culture, these types of issues present challenges. 
Should libraries become places where citizens can acquire technological and 
informational literacy in addition to exercising and deepening their print lit-
eracy? If so, how might this best be accomplished? How would incorporating 
such goals in the library mission affect responses to other policy issues, such 
as protecting patron privacy and use of Internet fi ltering when necessary, at 
the operational level? 
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Replacement of Narrative Memory with Data 

Activities instigated by a wide variety of laws and regulations come together 
via policy precession to yield the state’s knowledge of itself. Such knowledge 
is acquired not only through the development of national archives but also 
through the census, satellite surveillance, real-time data from a variety of types 
of sensors ubiquitously embedded in the environment, access to government-
mandated collections of digital data, and government-funded empirical 
research on state-related matters from social processes to natural resources to 
pollution. Among these techniques, national archives are particularly weak; 
record collection is haphazard, organization and access are inadequate or non-
existent, documents are often left in ephemeral conditions, and both collec-
tion and preservation are fragile in the face of political will. Archival records, 
however, are particularly important for the ability to develop narratives that 
can in turn inform decision making and enable political action—we act when 
we see ourselves as agents within stories. We can pursue answers to specifi c 
questions of data that come in other forms, but data in themselves do not tell 
stories. Thus while we may have more information than ever before, there is 
less ability to use that information effectively for political purposes. 

In a theory of library-state relations, is there room for libraries as a place 
where data can be turned into stories for political use by citizens—and by pol-
icy makers? If so, what new practices would be needed to accomplish this? 

Replacement of History with Epigenetic Knowledge of the State 

Complex adaptive systems theory distinguishes between genetic processes
that unfold across time and epigenetic processes that unfold across space; glo-
balization processes are often an example of the latter, while historical causa-
tion as studied by the social sciences is a premiere example of the former. A 
corollary of the predominance of data over narrative in the state’s knowledge 
of itself is that today at least the most developed governments, such as those 
of North American and European states, have better epigenetic knowledge 
than they have genetic knowledge. This, too, undermines the quality of deci-
sion making, for it impedes the ability to learn from experience. 

In addition to being loci of knowledge storage, should libraries be sites 
of knowledge production to ensure that local histories, at the very least, are 
captured and made accessible? How would doing so affect a theory of library-
state relations? What would it mean for organizational design and practice? 

CONCLUSIONS 

Theories of media-state relations make clear that there is a wide range of 
possible ways in which libraries, too, can relate to their national governments. 
Support for the law need not be unquestioning, information provision can 
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be proactive as well as reactive, the need for venues for public debate about 
public issues rises as the diversity of mass media content decreases, and the 
public’s memory may not be the same as the memory of the state. Checking 
functions, insistence on governmental transparency, and active knowledge 
production about the affairs of the state may all be elements of a theory of 
library-state relations. 

This is a period during which libraries must necessarily redefi ne their roles 
in response to qualitative changes in the ways that the polity seeks, accesses, 
and uses information because of rapid and continuous innovations in IT. As 
a theory of library-state relations develops it should focus most importantly 
on the population whom the government serves. Such a theory must be cast 
in such a way that it will continue to be useful even as the nature of society 
continues to change or it will not have utility as a framework for the compre-
hensive resolution of IT-related policy issues. 

A number of elements of library-state relations that currently exist or that 
have been experimented with in the past are identifi ed here, along with key 
dimensions of those relationships and current trends. This is just the begin-
ning, however, of the development of a theory of library-state relations for 
the informational state of the twenty-fi rst century. 

NOTES 

 1. The classic and highly infl uential work was Four Theories of the Press by Siebert, 
Peterson, and Schramm (1956). A succinct synthesis of critiques of this work that 
begins but does not end with the expression of Cold War attitudes in Four Theories of 
the Press can be found in the work Last Rights by Nerone et al. (1995). Recent work 
by Hallin and Mancini (2004) provides a more contemporary typology of media-state 
relations.

 2. Libraries are, of course, not only victims of technological change; at times they 
are also innovators themselves. The popularity of circulating libraries in London dur-
ing the nineteenth century in turn affected the nature of the book industry as well 
as notions of ways in which libraries could serve civic culture (Smith, 1973), and a 
variety of approaches to information storage have long been critical to the develop-
ment of a shared imagination that is necessary for the identity of a nation (Ander-
son, 1991). Libraries have been key to the development of digital archives, libraries, 
and preprints that are all now centrally critical to knowledge production (Bohlin, 
2004); these approaches quickly outran the development of project-specifi c data col-
lections as a means of disseminating information in support of knowledge produc-
tion (Finholt, 2002), although many of these are still in play for specialized research 
communities. The U.S. Library of Congress is playing a lead role in the development 
of techniques for preserving information when the technologies of access themselves 
keep changing (National Science Board, 2005), and a number of libraries are doing 
the same for indexing and accessing what is being referred to as the deep web, mean-
ing data and text buried within documents found through regular browsing software 
(Lewandowski & Mayr, 2006). Librarians are using fi le-sharing software to exchange 
government documents. Research on human-computer interaction now informs 
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study and practice in indexing (Bates, 1998). Many of these innovative activities cre-
ate situations that challenge existing frameworks. So, too, do users, as when historians 
began using digital cameras to photograph archival materials (Carlson, 2004).

 3. For contrasting views on fi ltering and collection development, see Miltner 
(2005) and Nadel (2000).

 4. The folkloric Middle Eastern warning that one should not allow a camel’s nose 
into a tent even though it is so small and disturbs nothing because soon the entire 
camel will be inside the tent is often used in legal discourse to refer to an act that is 
believed to lead to a slippery slope of much larger consequences than initially claimed 
or intended.

 5. Symbolic power is also sometimes referred to as consensual or soft power.
 6. A special issue of the Journal of Communication introduced by the Braman 

(1995a) article cited here also included a number of case studies dealing with these 
practices as exercised by countries as diverse as the Philippines (Sussman, 1995), India 
(McDowell, 1995), and Ireland (Bell, 1995).

 7. An introduction to some of these techniques can be found in Braman (2006b).
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APPENDIX: INFORMATION POLICY
PRINCIPLES IN THE US CONSTITUTION 

Principle Location 

Government right to collect information about citizens Art. 1, Sec. 2 

Right of access to information about the government   Art. 1, Sec. 5; Art. 
2, Sec. 3 

Those within government have free speech  Art. 1, Sec. 6 

Federal government controls currency
 (including in digital form) Art. 1, Sec. 8 

Universal access to an information distribution system  Art. 1, Sec. 8,Cl. 7 

Intellectual property rights  Art. 1, Sec. 8, Cl. 8 

Restriction of civil liberties during time of war  Art. 1, Sec. 9, Cl. 2 

Treasonous communications are illegal Art. 3, Sec. 3 

Freedom of opinion 1st Am. 

Freedom of speech 1st Am. 

Freedom of the press 1st Am. 

Freedom of assembly and association 1st Am. 

Freedom to petition the government for change 1st Am. 

Right to privacy  1st Am.; 4th Am. 

Right to receive information  Art. 1, Sec. 8, 
Cl. 7; 1st Am. 

Protection against unlawful search 4th Am. 

Protection against self-incrimination 5th Am. 

Right to due process 5th Am. 

Rights beyond those enumerated 9th Am. 

Incorporation of federal constitution into state constitutions 14th Am. 
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THE PROSPECTS FOR AN 
INFORMATION SCIENCE: THE 

CURRENT ABSENCE OF A 
CRITICAL PERSPECTIVE 

John M. Budd 

Let’s begin with some radical propositions. (1) Information technology is not 
only inelegant, it is erroneous and misleading as a name. The technology 
handles the creation of messages (in a limited sense of coding), the trans-
mission of messages, and the reception of coded messages. In short, what is 
named information technology is the technical application of Claude Shan-
non’s mathematics of communication. This is a vital and complex task, and 
it encompasses processing data according to computational rules (including 
semantic rules) and presenting the output by means of textual and graphic 
design protocols. What I mean by this proposition is that, as powerful as the 
technology is and as enabling as it can be, it does not inform. In fact, fol-
lowing Shannon, it is not concerned with meaning. I fully realize that this 
proposition will go nowhere; people will continue to refer to information 
technology. Following Wittgenstein (1958), to a point, the name informa-
tion technology is part of a language game that creates a certain  kind of under-
standing, mainly through acceptance and use. The kind of understanding is, 
simultaneously, a kind of misunderstanding. The game applies also to infor-
mation science. What follows in this chapter is an exploration of the confu-
sion that much of information science as a name has created. The confusion 
is bound between the Scylla of a Habermasian need for discourse ethics as a 
normative stricture on speech and the Charybdis of language games as they 
function in the tense space of rationality and ideology. 

To elaborate a bit on language games, Wittgenstein suggests that a social 
group (or a working group, or some other kind of communicating group) 
establishes certain rules for operation. An example he gives in Philosophical
Investigations is the game of chess. The rules establish the structure of the 
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board, the number of pieces each player has, the movements the pieces make, 
and the defi nition of winning. It is when the rules are established and under-
stood that pieces and moves (including strategies and tactics) are named. It is 
then that the names can be used metaphorically in instances other than play-
ing the game of chess. The technology that has been designed and developed 
uses a set of logical rules according to programming languages and applica-
tions. For some years computers and computing were preferred names, as was 
computer science. The names were used to designate the hardware, software, 
and educational and research endeavors. Computer, however, has limited lin-
guistic utility; it tends to be associated with a specifi c object and lacks abstrac-
tion that might be applied more broadly and in multiple environments. For 
example, a computer science department in a university would have a curricu-
lum that was connected to the object. Departments in many universities have 
dropped computer and have replaced it with  information. As we will shortly 
see, information affords academic departments and other organizations and 
entities a fl exibility to employ language games in ways otherwise impossible. 

The foregoing leads to the second radical proposition: (2) Information 
science is indeed based on a paradigm in one of the ways Thomas Kuhn 
meant in The Structure of Scientifi c Revolutions (1970). While Kuhn’s book 
has contributed to disputes about the nature of science and has itself been 
the source of confusion, information science is a socially constrained way 
of thinking that creates the incommensurability that its adherents experi-
ence (consciously or not) when faced with other ways of thinking. (Actu-
ally, characterizing information according to Kuhn’s terminology is itself an 
application of a language game; paradigm is used so frequently that it car-
ries an array of images. A better descriptive word for information science’s 
dominant way of thinking would be habitus. Pierre Bourdieu repeatedly used 
the word to refer to a group’s ecological ties—questions, methods, work 
in general. Kuhn’s word, being much more familiar to people, will be used 
here.) Kuhn, one of the most cited and most confused writers of the last half 
century, stated many contradictory things in his work. He denied that he was 
a relativist, but he said that scientists operating according to one paradigm 
live in a different world from other scientists. Some commentators have rec-
ognized that Kuhn’s stance is an extraordinarily strong antirealist one. This 
means that his observations of the practices of scientists are only loosely con-
nected to the natural world that is the putative focus of their investigations. 
Some of the rhetoric of information science is likewise strongly antirealist in 
the same way that Kuhn is. Regardless of the microsubstance of information 
science thinking, the macrosubstance is that information is an abstraction. 
Effectively, it does not exist. Given that dilemma, a number of information 
scientists have tried to defi ne the fi eld. Patrick Wilson (1995) is just one who 
has spoken of the diffi culty of nailing down just what information science 
is; his observations can be taken as somewhat indicative of the ways people 
have tackled defi nition: “on the one hand, we occupy a fi eld of engineering 
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research and development. On the other, we occupy a fi eld of social, behav-
ioral and humanistic studies” (p. 277). Michael Buckland (1991) avoided 
information science as a discipline or fi eld and cut straight to three ways to 
conceive of information: as knowledge, as process, and as thing. One need 
not be an essentialist to see that there is something missing from each of the 
three conceptions. 

Defi ning information in terms of knowledge is somewhat disingenuous 
(and Buckland did not settle on that defi nition). The study of knowledge has 
a nearly 2,500-year history; there is considerable agreement among episte-
mologists as to what knowledge is. If we accept that knowledge is (at least) 
justifi ed true belief that is not accidental, we immediately see the diffi culty of 
placing information in that defi nition. If information is not entirely mapped 
onto the defi nition of knowledge, then is it truth, belief, or justifi cation? 
Information is, in fact, none of these things, although becoming informed 
can contribute to all three. A number of philosophers, Richard Rorty perhaps 
the foremost among them, deny that knowledge is even possible, asserting 
instead that claims that can be corroborated or are practically workable are 
all we can hope for. If such an idea is correct, then there is no such thing as 
information (defi ned as knowledge) either. Information as process leads at the 
very least to a grammatical problem. The idea of process is attractive in many 
ways, but one challenge is determining the discreet elements of the process 
that would constitute informing. I use the word constitute intentionally here; 
the defi nition of informing as process should include that parts that identify 
informing as unique, as distinct from other processes. Information as thing is 
the simplest defi nition, but it is full of problems also. The physicality of infor-
mation does not allow for semantic, syntactical, or metaphysical signifi cance 
(which is why Shannon was drawn to the physical in attempting to solve engi-
neering problems), although it can include semiotic signifi cance of a limited 
sort. The advantage of defi ning information as thing, especially for a fi eld like 
information science, is that the management of transmission of objects can 
be studied. The potential for meaningful insight, however, is not very great 
because the physicality of information is itself bereft of meaning in terms of 
the communication of thoughts, concepts, images, or a host of speech acts. 
According to any of the three defi nitions,  information is abstract. 

The abstraction inherent in information science’s use of information is 
critical to the academic positioning of the fi eld. From a practical standpoint 
the abstraction, and a kind of fl exibility that goes with it, allows information 
science to appropriate a number of subjects. The appropriation can enhance 
a department’s abilities to apply for and secure external funding, to present 
an appearance of breadth that might be attractive to academic administrators, 
and to attract students to a seemingly inclusive curriculum. The practical 
aims, which have been topics of conversation in education for librarianship, 
have resulted in some curious statements. The conversation has, by and large, 
been an intramural one conducted among programs that have self-identifi ed 
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a so-called I-School movement. A group of programs at several universities 
have formed a kind of coalition and have convened some conferences. At the 
I-Schools Project’s Web site the purpose is stated: 

The I-School Project consists of schools interested in the relationship between infor-
mation, technology, and people. This is characterized by a commitment to learning 
and understanding the role of information in human endeavors. The I-Schools take it 
as given that expertise in all forms of information is required for progress in science, 
business, education, and culture. (I-Schools Project, 2008) 

The stated purpose confi rms the abstraction mentioned above. There is scarcely 
a subject or an academic department that does not fi t into the description of 
intent. The I-Schools, however, are a self-selected group; only certain programs 
have been involved in the founding and activities of the I-School Project. 

To return to defi nitions of information, it becomes evident through Buck-
land’s defi nitions that information science is not paradigmatic in one of the 
(other) senses that Kuhn meant. Information science does not have a single 
constellation of beliefs, questions, and problems that unifi es practitioners. It 
is impossible for a fi eld like information science to rally around one such uni-
fying constellation, just as it is impossible for all of physics to be so defi ned. 
Nonetheless, the paradigm of information science is a socially unifying struc-
ture. The social unifi cation is not based on one single defi nition of informa-
tion (and, following the defi nition, a coherent research program), but on a 
belief that a single defi nition is possible. Towards the end of unifi cation, indi-
viduals, just as Buckland did, suggest defi nitions. At the heart of many defi ni-
tions is the objective that Shannon had in developing a mathematical theory 
of communication. That is, the objective is the management and control of 
certain kinds of fl ows. For Shannon this meant the transmission of a message 
over a high-fi delity path. In information science the mathematical gauntlet 
was picked up by several people. B. C. Brookes (1974) posited an equation: 
ΔI + (S) → (S + ΔS). An existing knowledge structure (S) is transformed by 
the introduction of information inputs (ΔI) to result in a new knowledge 
structure (S + ΔS). Shannon was aiming to improve technologically assisted 
communication (primarily telephony). Information scientists have a similar 
but considerably less well-defi ned aim—technological management of all 
communication. In order to accomplish this aim (as we will see), a particular 
conception of information has to be imposed. 

Brookes’s equation is problematic, both semiotically and metaphysically 
(it presents diffi culties as a set of signs and as a representation of reality). 
While he used symbols that are not uncommon to mathematical representa-
tion, the symbols are too simple to signify something as complex as a knowl-
edge structure. Questions arise, such as: Does the symbol signify a subject’s 
entire knowledge base, or only one aspect of the knowledge base? Does the 
symbol represent a universal structure, or an individualist structure? Peter 
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Ingwersen (1995) commented on Brookes’s equation and observed that 
Brookes intended ΔI to signify structured information but that the effects of 
the structured information will be different for different knowledge structures 
(p. 95). Both information and knowledge are wholes that interact. In other 
words, they are explicit, defi nable states existing in time, and the introduction 
of information to knowledge results in a transformation of the physical state. 
This error has been repeated by Belkin, Oddy, and Brooks (1982) in their 
modeling of anomalous states of knowledge (ASK). Douglas Raber (2003), 
in a thorough and cogent critique of metaphors employed in information 
science, said that in the ASK model, “in order to be truly effective, informa-
tion retrieval systems must be constructed in such a way as to account for and 
represent a user’s ASK to the system” (p. 166). Raber put his fi nger on an 
essential diffi culty—a system must be not only sentient but must be able to 
know what inquirers do not know. 

The paradigm, the way of thinking, in information science is centered on a 
presumption that systems design can solve problems of becoming informed. 
Of course not everyone working in the fi eld of information science succumbs 
to such a deterministic siren song, but the literature in information science 
is rife with affi rmations. Chaim Zins (2006) has written, “Meaning, in the 
objective domain ‘data’ are sets of symbols, which represent empirical stimuli 
or perceptions. ‘Information’ is a set of symbols, which represent empirical 
knowledge. ‘Knowledge’ is a set of symbols, which represent the meaning 
(or the content) of thoughts that the individual justifi ably believes that they 
are true” (p. 454). If the starting point is the design of a system that is able 
to produce output that is deemed to be symbolically, semantically, logically 
relevant, then an assumption that follows will be that knowledge and infor-
mation are objective. An implication of the assumption is that there is not 
only an epistemological element of systems design (and information science 
in general) but also an ontological element. Zins (2006) stated further, “One 
might claim that information science is focused on the subjective domain. If 
this is the case, then we are required to formulate a clear distinction between 
the foci of cognitive sciences and neurosciences and the foci of information 
science. Clearly, information science has different foci. While cognitive psy-
chology and neurosciences are focused on the subjective domain, by explor-
ing thinking and learning, information science concentrates on the objective 
domain” (p. 454). Zins effectively and completely dismisses information 
retrieval’s concern with such things as relevance judgments, and human 
information behavior completely. 

Determinism has been frowned upon in information science by a few 
people. Some of those who have found fault with deterministic information 
science have focused on the transformation of informing. More than 30 years 
ago Belkin and Robertson (1976) maintained that the communicative action 
of informing should be at the heart of information science. They suggested 
that information science deals with a particular set of phenomena: 
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I.  The text and its structure (the information). 

II.  The image-structure of the recipient and the changes in that structure. 

III. The image-structure of the sender and structuring of the text. (p. 202) 

They then suggested that the third part of the phenomena is potentially 
fertile ground for research. On the positive side, Belkin and Robertson under-
stood that informing is much more than propagandizing and that there is a 
social aspect of informing. While their suggestions have merit, they then turn 
to a systems design that makes use of individuals’ images. At an earlier time 
Victor Rosenberg (1974) illustrated deterministic, physicalist tendencies in 
information science work. At that time he offered an articulate and powerful 
criticism of the problem: 

I would argue that the development of automated systems has inhibited this funda-
mental understanding [of the nature of information]. . . . When we apply the knowl-
edge derived from the scientifi c study of information we fi nd a situation that does not 
fi t solutions to problems so much as it fi ts problems to solutions. (pp. 266, 267) 

His point is that what informs people (and this is a metaphysical matter) 
is not reducible to aggregating and manipulating data. Rosenberg’s point is 
extremely important; we will revisit it later. 

BACK TO THE PARADIGM 

One thing becomes clear upon pondering paradigm (in the Kuhnian sense 
identifi ed here). The social constraints/social choices lead to some insularity; 
the group either chooses to focus internally or is balkanized by competing 
social groups. More likely some combination of the two forces are at work as 
the group turns inward. The problem is evident in the present state of educa-
tion for librarianship, especially between the preparation of beginning profes-
sional librarians and the study of information writ large. Some commentators 
state that the formative ideas in information science have been infl uenced by 
other fi elds (communication, computer science, linguistics, cognitive science, 
and others). These commentators, and others, usually then say that infor-
mation science has achieved, or must achieve, intellectual and operational 
autonomy. Jennifer Rowley (1998) is one who paid a bit of homage to other 
disciplines and spoke to the purpose of information science: 

individuals are concerned  with the role that information can play in a process such 
as decision making, learning or innovation whereas information professionals and 
information system designers, the professionals concerned with information, need to 
be able to impose structure on information to gather it into their systems and need 
therefore to treat information as an object and to create a systems view of informa-
tion. (p. 252) 
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Her observation encapsulates two important aspects of information sci-
ence. (1) More often than not, concentration is on the individual’s actions, 
so a degree of atomism hinders expansion of the applicability of informa-
tion science’s ways of thinking. (2) A systems approach, which usually (but 
not always) involves technical systems, necessitates treating information as 
an object. The fi rst of these aspects is evident in one of Brian Vickery’s 
(1997) elements on information science metatheory: “A personal knowl-
edge structure (PKS) refl ects the life experience of the person, and each is 
unique” (p. 472). 

Each of the two observations is profoundly limiting, so the task is to tran-
scend the paradigm in order to institute a more critical study of inform-
ing. The information science paradigm is grounded in control of a certain 
type—control of the so-called natural object that is information, so that it 
can be used by individuals according to their preferences. Toward the end of 
this goal, researchers in information science examine the control of fl ows, the 
control of human behaviors, and the control of objects by means of technol-
ogy. Apropos of this goal, information science frequently omits librarianship 
as a component of the discipline (again, the I-School Project is an example of 
the phenomenon). This, also, is a rather sweeping statement; of course some 
people do speak of library and information science as something both broad 
and unifying. S. D. Neill (1992) wrote of many problems inherent in the 
study of information and added some responses to the problems in librari-
anship. Neill cited other writers who have said that librarianship’s familial 
relationship with information science has been manifest in the technical, the 
manipulable, and the quantifi able. He also cites Leon Brillouin (1962), who 
built on Shannon’s work: 

The methods of this theory can be successfully applied to all technical problems con-
cerning information: coding, telecommunications, mechanical computers, etc. In all 
of these problems we are actually processing information or transmitting it from one 
place to another, and the present theory is extremely useful in setting up rules and 
stating exact limits for what can and cannot be done. But we are in no position to 
investigate the processes of thought, and we cannot, for the moment, introduce into 
our theory any element involving the human value of information. (pp. x–xi) 

Neill’s foremost service to subsequent work revolving around informa-
tion has been to delineate aporias (confl icts that cannot seem to be resolved) 
explicitly and, implicitly, to suggest a dialectic: “Information is a social con-
struct, and communication is a social event. . . . Many information scientists 
began as natural scientists interested in controlling science information. They 
brought with them the scientist’s attitude that problems could be solved 
by breaking them down into workable (researchable and measurable) parts” 
(Neill, 1992, pp. 140, 148). The dialectical challenge is to examine and 
understand the means of informing and becoming informed by resolving the 
varying natures of the act—some tangible communicative acts are performed; 
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what is communicated is concrete, metaphorical, or some combination of 
the two; the act of informing is both individual and social; and meaning is 
implied and inferred in all informative acts. 

SCIENCE AS RHETORICAL DEVICE 

The word “science” tends to command respect, even though the public 
perception of science may have been tarnished in recent years. The cache that 
the term science has in people’s minds is an example of an exoteric apprecia-
tion for the representation of rigor, sound method, and thorough scrutiny. 
(Julian Warner, 2001, examined the exoteric and esoteric in information sci-
ence.) A somewhat different exoteric appreciation of science is characteris-
tic of many academic administrators. Elsewhere in this volume the insidious 
force of neoliberalism is illuminated; suffi ce it to say here that higher educa-
tion is itself a burgeoning locus for neoliberal policies and actions. Adminis-
trators have eyes on the bottom line, and things that can be cloaked within 
supposedly scientifi c garb are valued because they are deemed to have value. 
By value I mean price tag. A presumption is that scientifi c work can attract 
external funding from federal agencies and other entities. The academic units 
that do attract such funding tend to fare better in the arenas of the campuses. 
Administrators, as an exoteric audience, may not care at all about the eso-
teric matters within departments; they do care about nonintellectual matters, 
though. Given that potential funders of research and instruction constitute 
another audience (a mix of the exoteric and esoteric), academic administra-
tors act upon a very particular set of perceptions. So academic administrators 
are also operating according to a paradigm in the sense used here. 

Exoteric audiences undoubtedly affect paradigmatic groups. In library and 
information science (LIS) we can turn to Lloyd Houser and Alvin Schrader 
(1978) for the most blatant bow to exoteric audiences. In urging a trans-
forming of educational programs Houser and Schrader claimed that the state 
of research by faculty in the programs was primitive and, at best, prescientifi c. 
They stated that research and education should follow strict models of the 
natural sciences. Moreover, they said that progress would be evident when a 
Kuhnian paradigm would be identifi ed. The fundamental error that Houser 
and Schrader made is putting the cart before the horse. A fi eld’s desire to 
be a science is akin to a politician who wants to hold an offi ce. The sound-
est objective for a politician to have is to make the best use of the offi ce to 
effect actions that will bring all citizens closer to the good life. The soundest 
objective for an information science researcher, a professional librarian, or an 
educator is to seek the most effective ways to help people learn, discover, and 
grow—individually and collectively—through the conscious incorporation of 
what other people say, write, and show. 

The objective just described does not ignore technology, but it does not 
valorize it. Rowley (1998) commented on Peter Ingwersen’s idea of the 
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cognitive viewpoint: “He argues that both the reception and the genera-
tion of information are acts of information processing, and therefore, the 
way that this processing is carried out is dependent on the world model of 
the actor, whether human or machine. The important point here is that the 
machine or system may also act as a recipient applying its own world model ” 
(p. 250, emphasis added). The information-processing model is severely lim-
iting, though. If a machine and a human proceed according to precisely the 
same paths, using precisely the same mechanisms, many things would never 
have been created. Einstein, for example, was not a fi rst-rate mathematician, 
but he was able to imagine and see the universe in ways that did not simply 
amalgamate independent (or even dependent) concepts that existed at the 
time. In the somewhat more quotidian sense, information and technology—
being both of human origin—are involved in a rich dialectic that precludes 
straightforward cause-and-effect analysis. As Raber (2003) said, “Interpreta-
tion is an act of negotiation. My need for information may be grounded in 
my experience, but it emerges from a negotiation I must conduct with real-
ity. I cannot will reality to conform to my wishes” (p. 199). 

THE PROPOSITIONS 

So we can return to the radical propositions. Information technology is a 
misnomer; the technology has a decided effect on people’s actions, but it may 
misshape one’s thought. An example from the educational setting may help 
clarify this point. A student is told to write a short paper on a particular topic. 
The student may have an incomplete, or even fl awed, understanding of the 
topic. The student may turn to technological mediation; in practical terms the 
student may search Google fi rst. As the student enters terms that arise from 
the incomplete understanding, the search engine carries out information-
processing tasks (albeit in quite a sophisticated way). Some of the terms are 
likely to be present in combinations specifi ed by the student, so a set of items 
is retrieved. The student, working from incomplete understanding or misun-
derstanding, may be turned in a particular direction by the items retrieved. 
The direction may not be the one that the teacher intended, though, so the 
student receives a poor grade. There is a good chance that the student learns 
very little from the exercise. Suppose that, instead of using Google, the stu-
dent searches a database recommended by the teacher. The incomplete under-
standing can still lead to a set of retrieved items that point the student in the 
wrong direction. The student, having proceeded according to the prescribed 
path, may be frustrated and may conclude that it is the teacher who is in error. 
Would information science be able to diagnose the problem and suggest a 
remedy? The paradigm, defi ned here as the dominant way of thinking, sug-
gests that it could do neither well. An information scientist might be able to 
work backwards from the texts (broadly speaking) to optimal search strategies 
and posit a search that the student could have executed. 
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Two distinctions must be made here as part of a correction to the name 
information technology and the paradigm of information science. The fi rst is 
between technology and technique. Technology can be seen as a particu-
lar kind of human creation that is intended to assist human action. Indus-
trial and agricultural technologies have been intended to produce more, 
of higher quality, at lower cost. The technologies may or may not achieve 
all of these ends. The printed book, as technology, has been intended to 
transmit texts to a larger number of people, with a relatively high degree of 
fi delity to the original text, at an affordable price. Technologies, of course, 
can have unintended consequences. Some of the consequences (intended 
or unintended) affect what can be called technique. Technique refers to the 
array of procedures or other instrumental actions that can become reifi ed 
through usage. Technique, as used by critics, is limited to the narrowly ratio-
nal (that is, rationality aimed at material action) effi ciency; the effi ciency 
includes ignorance of purpose, or telos. The most strident critic to date of 
the transformation of technique has been Jacques Ellul. Ellul’s polemic,  The
Technological Society (1964), has been read in a number of ways, including 
as a rationale for the crimes committed by Ted Kaczynski, the Unabomber. 
Ellul’s principal point can be fairly simply stated, and was succinctly sum-
marized by Robert K. Merton: “[Ours] is a civilization committed to the 
quest for continually improved means to carelessly examined ends. Indeed, 
technique transforms ends into means. What was once prized in its own 
right now becomes worthwhile only if it helps achieve something else. And, 
conversely, technique turns means into ends” (Merton, 1964, p. x). Ellul 
(1964) applied his warnings about technique to science: “To the degree 
that science is taking on a more and more technical aspect, these discoveries 
are made everywhere at the same time—a further indication that scientifi c 
discoveries are, in reality, governed by technique” (p. 86). 

The information science paradigm appears to be immersed in technique. 
Information retrieval is taken to be an end by many who work in information 
science, but it is actually a means to intellectual growth, learning, and dis-
covery, as well as many practical purposes (such as repairing an automobile). 
When people in information science reduce problems and questions to mat-
ters of systems design they are applying technique in a particular, and particu-
larly constrained, manner. Technique is quite powerful as a human action. In 
librarianship it can be manifest as rules—explicit or tacit—that shift attention 
to such things as minutiae of bibliographic records or services that focus in the 
structures of databases. Without doubt, such applications of technique are not 
universal. Ian Cornelius (1996), for one, argued persuasively for transcending 
technique by developing a richer interpretive theory. Technique does tend to 
be infl uential, though, in part because the tasks that form much of the route 
to becoming informed are more readily identifi ed and examined. The analysis 
of tasks is valuable and necessary, but it is not suffi cient. The genuine ends, if 
omitted from analysis, can be forgotten in the application of technique. 
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The second distinction I will make here is that between practice and praxis. 
This distinction may seem much more subtle than the previous one. The 
distinction may be evident to many professionals; practice, for the present 
purpose, is defi ned as the day-to-day actions that address such things as orga-
nizational maintenance, routine tasks, internally rational operations (that 
include some components of cataloging and reference services), and com-
petency with technique. Practice is not to be denigrated; the actions related 
to practice are necessary. Rules, for example, are vital to practice inasmuch 
as they contribute to effi ciency (and possibly some degree of effectiveness). 
Practice is not unconscious; there is critical thought that accompanies and 
guides action. Rules, to continue the example, are applied critically within 
the framework of the internal rationality. Practice, however, is distinct from 
praxis. Praxis is defi ned in part in Aristotelian terms; it refers to the thoughts 
and actions within the ethical and political lives of people. Praxis is differ-
ent from theory, but there is a strong relationship between the two. Jürgen 
Habermas (1973) has described the relationship best: 

The mediation of theory and praxis can only be clarifi ed if to begin with we distin-
guish three functions, which are measured in terms of different criteria: the formation 
and extension of critical theorems, which can stand up to scientifi c discourse; the 
organization of processes of enlightenment, in which such theorems are applied and 
can be tested in a unique manner by the initiation of processes of refl ection carried 
on within certain groups toward which these processes have been directed; and the 
selection of appropriate strategies, the solution of tactical questions, and the conduct 
of the political struggle. On the fi rst level, the aim is true statements, on the second, 
authentic insights, and on the third, prudent decisions. (p. 32) 

I will offer a very crude synthesis of the foregoing discussion: technique and 
practice tend to be connected (not logically, but actually), and technology 
and praxis tend to be connected. I have claimed that much of the work in 
information science, and indeed the information science paradigm, is bound 
to technique, especially by means of control. There is work in information 
science that is not so constrained, work that is aimed at praxis. Some of the 
latter work takes into account research from the discipline of communication 
that emphasizes some of the social, political, and economic (as well as cogni-
tive) elements of speech acts. The less technique-driven work, to some extent, 
achieves the Aristotelian ideal of setting informing within an ethical and polit-
ical framework. The present way of thinking in information science militates 
against praxis, though—not consciously, but effectively. I must emphasize 
that the limitation is due to the way of thinking in information science; it is 
not a consequence of the existence of an information science. That is, I am 
not denying that an information science is possible, but in its present state 
and with its present paradigm, it is not addressing the most important ques-
tions associated with becoming informed. A symptom of the limitation is that 
information science, in seeking to emulate some natural sciences, objectifi es 
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information. Buckland articulates his proclivity to conceive of information 
as a thing. Vickery (1997) also places the objective notion squarely in his 
elements of metatheory: “4. A message there has knowledge content. . . . 6. 
The stock of (recorded) messages may be called public knowledge. . . . 28. 
Information is thus derived from the knowledge content of the message, and 
is of the same nature as knowledge” (p. 472). 

Many writers invoke that name of Karl Popper when speaking of the objec-
tive nature of information. In his book, Objective Knowledge, Popper (1983) 
posited a world 3, a world of the recorded speech acts of humankind. He 
argued that this world 3 is essential to human living; it is the tangible expres-
sion of what humans take to exist. While Popper offered many insights over 
the course of his long and productive life, his concept of objective knowledge 
is easily the most problematic. He (1994) has written, “We cannot under-
stand world 2, that is, the world inhabited by our own mental states, without 
understanding that its main function is to produce world 3 objects, and to 
be acted upon by world 3 objects. For world 2 interacts not only with world 
1 [the world as it is], as Descartes thought, but also with world 3” (p. 7, 
emphasis in original). I do not mean to dismiss Popper’s idea of objective 
knowledge completely; the artifacts (physical and virtual) that humans create 
serve both to communicate with others and to provide a means for express-
ing frequently complicated thoughts. World 3 objects, though, are means, 
not ends. That is the message that information science (and librarianship) 
needs to attend to. Reifying information includes the danger of reducing 
what people say, write, and show to commodities that are components of a 
political economy in which there are likely to be winners and losers. 

LANGUAGE GAMES REDUX 

Earlier I mentioned that information science applies language games—a 
group of people employ language in particular ways, assuming a collective 
meaning sharing based on the usage of words. Wittgenstein (1958) exam-
ined where truth lies in the playing of language games (pp. 52–52, § 136). 
He stated that true and  false are determined by the rules of the game as it 
is played. If the group holds that true and  false have the meaning of  this is 
the ways things are and  this is not the way things are, then the group usually 
applies those meanings within the game. The words true and  false are sel-
dom mentioned explicitly in information science, but I will assume that the 
meanings mentioned here obtain for information scientists. A consequence 
of operating according to this assumption, for information science, is that it 
advances by asserting propositions and then testing them according to their 
truthfulness or falsity. There is an old joke; one version is, 

Three people are stranded on a small island. One is a physicist, one is a circus strong-
man, and one is an economist. After a few days of surviving on fruit, they discover 
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a cache of canned food, and they have to decide how to open it. The physicist says 
to the strongman, “Why don’t you climb that tree, and smash the cans down on the 
rocks, and burst them open?” The strongman says, “No, that would spatter the stuff 
all over. I can open the cans with my teeth!” The economist says “First, we must 
assume that we have a can opener.” 

The present paradigm in information science might not hold the foregoing 
to be a joke; the operating dictum of the paradigm does not include testing 
propositions.

In the interest of asserting and testing propositions, the second radi-
cal proposition stated at the outset of this chapter is tested discursively 
here. I would suggest that the proposition describes the ways things are in 
information science. In 2000, when the American Society for Information 
Science added “Technology” to its name (ASIS&T), the change signifi ed 
a coalescing of the way of thinking. In particular, it concretized the goal 
of control by means of technique. Apparently blind to irony, members of 
ASIS&T have forgotten Martin Heidegger’s (1977) two-pronged response 
to the question of what technology is: “One says: Technology is a means 
to an end. The other says: Technology is a human activity. The two defi ni-
tions belong together. . . . Technology is itself a contrivance, or, in Latin, 
an instrumentum” (pp. 4–5). Heidegger’s observation brings home what 
Rosenberg meant in saying that the appropriate investigative order is begin-
ning with problems and then seeking solutions. In information science tech-
nology is too often the solution in search of a problem. The examination 
here leads to a subsequent proposition: Information science’s paradigm 
precludes substantive analysis insofar as it avoids defi ning  information in a 
meaningful way and does not admit to the variability in human cognition 
and action. Testing that proposition will have to wait until a later date. 
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WORK IN CAPITALIST MODERNITY: 
THE EXPANSION OF CONTROL 

Librarianship today, like so many other kinds of work, particularly those 
based on that mix of intellectual and applied expertise initially acquired at 
universities and tested in work settings, is situated in large and complex, 
hierarchical organizations requiring the allocation, management, control, 
and expenditure of considerable resources. Like the larger social structures 
enveloping them, these organizations typically show the multiple specializa-
tions common to an advanced division of labor. In many libraries today, 
library and information professionals work alongside library technicians or 
paraprofessionals, clerical and support staff (receptionists, mailroom workers, 
security personnel, and offi ce managers), systems analysts, programmers, soft-
ware and interface designers, maintenance and facilities workers, accounting 
personnel, purchasing specialists, and sometimes graphic artists. These work-
ers and their various specializations are in turn managed by a smaller group 
of supervisors, who in turn report to an even smaller cadre of administrators 
exercising authority over the library’s major functions; the two top levels 
in the organization are drawn mostly from the librarian ranks. At both the 
managerial and the administrative levels, ranges of responsibility are broader, 
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and commitments to specialized areas recede. In smaller or so-called special 
libraries embedded in nonlibrary organizations, the situation is somewhat 
different, but the pattern of a complex, specialized division of labor with 
managerial and administrative oversight nonetheless persists. Today, library 
administrators emphasize the exploitation of new information and commu-
nication technologies (ICTs), a fact having distinct consequences as we shall 
see in this chapter, for librarians, and indeed for everyone currently working 
in libraries. 

In the early twenty-fi rst century, it is easy enough to regard this situation as 
natural or inevitable, but it is, historically speaking, a relatively recent devel-
opment. It is an offshoot of the coming of late eighteenth- and nineteenth-
century capitalist modernity. With its strategic and dynamic investment and 
reinvestment of resources, capitalist modernity fueled large-scale social and 
historical change (population increases and urbanization being two of the 
more notable changes), rapid development of technologies, concentration 
of power and resources in the hands of a progressively smaller number of 
owners and their representative managers and administrators, and a major 
transformation of work. In the time before the rise of capitalism, particu-
larly in its industrial phase, much human labor was organized very differ-
ently. For present purposes, we may say that the prevailing precapitalist 
models of skilled work were variant forms of craft labor (Day, 1997): locally 
and regionally rooted, largely guild-controlled, with masters supervising 
novices and journeymen and either individually or cooperatively owning 
many if not all of the key tools of their trades. With the spread of capitalism, 
this model became increasingly endangered and substantially marginalized. 
Although it has not disappeared entirely, it has been largely replaced by 
large, bureaucratically structured work organizations whose leaders exercise 
considerable control over the routine work originally concentrated in the 
occupation itself. 

Several theorists of modernity are of direct concern here. Two early fi gures 
of special interest are Karl Marx (1818–1883) and Max Weber (1864–1920); 
their perspectives on the development of capitalism provide essential back-
ground for virtually any discussion of work in advanced industrial societies. 
Marx pioneered the analysis of the alienation or deformation of the labor pro-
cess in capitalist societies, while Weber provided an essential larger context 
for the analysis with his umbrella concept of rationalization and his crucial 
identifi cation of bureaucracy as its principal organizational form. Marx’s key 
discussions of the labor process were much later revisited in Harry Braver-
man’s controversial and essential (1974) reexamination of the labor process 
in capitalist societies after World War II. In the conclusion of this chapter, I 
turn to the early work of Jean Baudrillard (1929–2007), another recent rep-
resentative theorist of capitalist modernity, to provide additional framework 
for understanding the evolution of combined effects of technology and the 
consumer society on the work of librarians. 
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MARX’S ANALYSIS OF THE LABOR PROCESS: 
THE CHAPTER IN CAPITAL

The key passages where Marx defi nes and analyzes the labor process in 
capitalism are found in the seventh chapter of the fi rst volume of  Capital
(Marx, 1936, pp. 197–206), where he offers a useful summary statement: 
“The labour process, resolved as above into its simple elementary factors, is 
human action with a view to the production of use values, appropriation of 
natural substances to human requirements. . . . It is the everlasting Nature-
imposed condition of human existence and therefore is independent of every 
social phase of that existence” (pp. 204–205). One of the principal reasons 
why modern capitalism represents a revolutionary development in European 
history is precisely because it defi nitively alters this “Nature-imposed condi-
tion” of the use of free, creative labor in the production of the means of 
subsistence. With the aid of an obedient legal system that redefi nes previously 
communally or publicly owned natural resources into the private property 
of the entrepreneur and the owner of capital, capitalists are able to exploit 
the resulting inequality of resource distribution by reducing free, productive 
labor to labor power, a commodity exchanged by the worker on the labor 
market for a living wage. From an at least nominally free and independent 
producer of use values, in other words, the worker becomes a producer of 
goods destined to be exchanged, a source of profi t for the owner of capital, 
and at the same time a producer of the wages he will receive from the capital-
ist in order to subsist well enough to be able to return the following day for 
another round of exploitation. 

WEBER ON RATIONALIZED SCHOLARSHIP 
AND THE LIBRARY AS MEANS OF 

INTELLECTUAL PRODUCTION 

Commentators have emphasized that Weber’s concept of rationalization is 
multidimensional and includes the three basic themes of knowledge, imper-
sonality, and control (Brubaker, 1984, pp. 30–32; Brubaker, 2003, p. 557). 
Since rational action is based on knowledge, where this means warranted 
belief and, more narrowly and by logical extension, authenticated expertise, it 
has an obvious relevance for professional work in general, and for scholarship 
and librarianship in particular, occupations particularly preoccupied with the 
management of knowledge. Its impersonal side is shown by its predilection
for rule-governed processes, and by its affi nity with bureaucratic routine. 
Much less welcome, however, but just as inevitably, it also fosters the exten-
sion of a society-wide form of technical control that favors the larger private 
and public administrative hierarchies. “Here the central focus is the technical 
rationalization of social relationships, their reduction to aspects of scientifi c, 
industrial, or administrative processes” (Waters, 1994, p. 181). While Weber 
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accepted Marx’s critical perspective on the worker’s gradual loss of control 
over the labor process, he extended it well beyond the classic Marxian focus 
on economic production. Weber situates the Marxian problematic of con-
trol over work in the embedding institution of the evolving capitalist market 
and uses it to understand a wider range of social phenomena, from politics, 
military affairs, and status groups to general patterns of bureaucratic social 
organization, and even beyond this into artistic and intellectual work (Weber, 
1946, p. 51). In theory, serving the broader interests of a guiding substantive 
and refl ective rationality infused with purpose and meaning, instrumental or 
goal-directed reason becomes its own end, perpetuating itself endlessly in all 
spheres of activity, entrapping social action in a cul-de-sac of purely formal 
rationality. Nothing, in Weber’s famous dark phrase, can escape the iron cage 
of formal reason, whose concrete social form is the bureaucratic organization. 
(The iron cage imagery chosen by Talcott Parsons in the fi rst English transla-
tion of Weber’s classic study of the rise of capitalism [Weber, 1930, p. 181] 
has been replaced in Stephen Kalberg’s new translation [Weber, 2001, pp. 
123, 245] by “steel-hard cage.” Had Max Weber lived to get a foretaste of 
the digital age, one suspects that he might well have dropped the allusions to 
heavy metals and referred darkly to something like “the silicon cage,” [Win-
ter, 1998].) In his discussion of the development of the German university 
and the rationalization of scholarly work, Weber tries to understand how 
scholarship, and the older relation of the scholar to the library, has responded 
to the force of rationalization (Weber, 1946, p. 131). Writing at the end of 
World War I in a notably Marxian idiom, he locates a pivotal point in the 
development of higher learning—the alienation of the scholar from the pro-
cess and instruments of intellectual production—and compares this separa-
tion to the situation of the worker in industrial society: 

The large institutes of medicine or natural science are “state capitalist” enterprises, 
which cannot be managed without very considerable funds. Here we encounter the 
same condition that is found wherever capitalist enterprise comes into operation: 
the “separation of the worker from his means of production.” The worker, that is 
the assistant, is dependent upon the implements that the state puts at his disposal; 
hence he is just as dependent upon the head of the institute as is the employee in a 
factory upon the management. . . . This development, I am convinced, will engulf 
those disciplines in which the craftsman personally owns the tools, essentially the 
library, as is still the case to a large extent in my own fi eld. This development cor-
responds entirely to what happened to the artisan of the past and is now fully under 
way. (Weber, 1946, p. 131) 

Note here Weber’s reference to the library as the scholar’s means of produc-
tion. Here he alludes to the passing of the craft-friendly age in which the 
scholar worked often from a private library, frequently his own or perhaps 
that of an infl uential patron. In the era Weber identifi es as disappearing, a 
signifi cant part of the total output of publication might well be owned by 
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the well-to-do of the seventeenth, eighteenth, and nineteenth centuries. John 
Locke (1632–1704) and Thomas Jefferson (1743–1826), and later fi gures 
like Hubert Howe Bancroft (1832–1918)—or, perhaps it would be better 
to say, like Bancroft and his so-called assistants, who may well have actually 
authored signifi cant parts of his famous historical studies (Caughey, 1946; 
Clark, 1973)—come to mind as examples of scholars as craftsmen whose con-
trol over the intellectual labor process is refl ected in this direct ownership of 
the primary means of scholarly production (Harrison & Laslett, 1971). Sam-
uel Johnson’s observation about turning over an entire library just to make 
one book (Boswell, 1787/1934) also comes to mind. This observation would 
not make much sense if—unconsciously projecting backward from our own 
experience in the early twenty-fi rst century—we were thinking of the British 
Library, the Bibliothèque Nationale, the Library of Congress, the German 
national library system (Olson, 1996), or even smaller but still formidable 
research collections like those housed in court and cathedral libraries all over 
Europe and the great urban public research libraries of the late nineteenth 
century United States: they are far too large to make this even thinkable. But 
in the age of Johnson, one can imagine a much smaller frame of reference, 
where a few thousand volumes could set the general framework for research. 
The increase of publication output during and after this period eventually 
rendered that model of scholarship quaint and obsolete, and ushered in an age 
of collections so large that they can only be developed and maintained by the 
largest private fortunes, court societies, regional governments, and powerful 
nation-states. In this, one can see a clear shift from privately or independently 
held resources to collections of materials occupying a central place, along with 
newspapers, magazines, books, and other print resources destined for a grow-
ing literate audience of educated readers, in the then-emerging but now declin-
ing public sphere (Buschman, 2003; Habermas, 1989; Winter, 2002). The 
loss was also a gain. Scholarship and librarianship, after a substantial period of 
relatively close collaboration, began to develop in different, more specialized 
directions, as the expansionist processes linking them in new ways on a deeper 
level drove them further and further apart on the surface. This development 
has some critical consequences. One is the increasing rift between the scholar 
and her resources (what Marx would call alienation) and the increases of size 
and organizational complexity in collections that presuppose and demand 
large-scale coordination, planning, budgetary calculation, forecasting, and 
bureaucratization (precisely those rationalization processes identifi ed by Max 
Weber). Weber does not address the issue, but given the closer connection 
between scholars and librarians in premodern times, presumably the librarian 
also became estranged from the collection along with the scholar. Another is 
the emergence of the rationally administered collection providing a kind of 
public good that forms part of the infrastructure of modern scholarship. Still 
another is the more or less permanent separation of the role of the scholar 
from that of the librarian, who becomes a new kind of manager or collection 
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administrator. It would, no doubt, be an oversimplifi cation to suggest that all 
librarians before the emergence of rational capitalism at the end of Europe’s 
feudal period were themselves scholars, but there is no doubt that until the 
emergence of modern capitalism at the end of the European Middle Ages, 
there was often a greater overlap between scholarship and librarianship than 
there has been at any time since. The splitting of the two branches originally 
more closely joined on the same parent stem appears as an example of how 
rationalization processes work along with an increasingly complex division of 
labor (Franklin, 1993; Winter, 1993, 1996). 

ENTER BRAVERMAN: DEGRADATION 
AND DESKILLING OF WORK IN 

THE TWENTIETH CENTURY 

Almost a century after Marx’s death, and a little over a half-century after 
Weber’s, the academically unaffi liated socialist writer and editor Harry Braver-
man (1920–1976) reexamined the fate of the labor process under a later 
phase of capitalist development (Braverman, 1974). For Braverman, alien-
ation and rationalization are the broad frameworks that support and reinforce 
the success of capital in gaining control over work in order to deskill it or, as 
he puts it in the subtitle of his controversial and infl uential book, “degrade” 
it. Deskilling increases administrative control over work, lowers labor costs 
generally, provides an increased yield in the value extracted from labor, and at 
the same time displaces workers to lower-skill sectors of the economy, where 
capital seeks to expand its activities. 

Two general themes—diffi cult to distinguish in practice—emerge. On the 
one hand there is an interventionist managerial strategy that continuously 
redefi nes work by dividing and subdividing the labor process as much as pos-
sible. This approach has heavy overtones of paternalism and was and is widely 
resented by most workers. On the other there is an increased not to say 
constant reliance on strategic adoption of new technologies, based on a cost-
benefi t approach to control that redefi nes the labor process in a less intrusive 
way (Braverman, 1974, p. 85). This nicely avoids the paternalism issue: “The 
time and motion study person stands before the worker as a blatant symbol 
of worker oppression by capital. The machine, however, is a mystifi ed oppres-
sor, often taken to be a neutral artifact of technological society” (Zimbalist, 
1979, p. xiii). While Marx, Weber, and other earlier theorists were well aware 
of the effects of technological innovation in either altering or eliminating cer-
tain kinds of work, they only glimpsed the phenomenon in its earlier stages. 

Aside from helping to break down the labor process into segments requir-
ing less skill and thus lowering costs, introducing new technologies has 
one very different kind of consequence perhaps best called intensifi cation.
Here the impersonality of technological innovation, which helps to conceal 
the activity of the manager behind a seemingly anonymous process, at the 
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same time masks the widespread extent of the process, as the increasingly 
rapid introduction of new techniques and equipment place the worker in an 
environment of perpetual speedup (Larson, 1980, p. 163). While this has a 
global impact on all work, it also has a special importance for professional-
ized occupations, where intensifi cation not only decreases the signifi cance 
and the impact of specialized expertise but also functions as a drag on worker 
autonomy, the exercise of judgment, independence from external control, 
and erodes social relationships among coworkers (Larson, 1980, p. 167). 

In reality, the breaking down of the labor process and the use of technolo-
gies to take the analysis further while masking it are often employed at the 
same time. As succinctly expressed in an important formulation, “techno-
logical innovation functions as the engine of change and capitalist enterprise 
functions as the engineer” (Day, 1997). One of the earlier attempts at such 
radical restructuring, called Taylorism after its founder Frederick Winslow 
Taylor (1856–1915), though often dismissed by contemporary management 
experts, has nonetheless left an enduring legacy (Larson, 1980, p. 166). Its 
long shadow in library work can be detected as early as the early twentieth 
century, when Melvil Dewey grasped and implemented its potential (Day, 
1997), and as late as the 1980s, where it made certain inroads into library 
administration, as can be seen in two highly detailed studies of how much of 
library work is amenable to Taylorist analysis (Dougherty & Heinritz, 1966, 
1982; see also Day, 1997). In these studies, led by Richard Dougherty, a 
prominent library director, infl uential library educator, and editor, it is shown 
that much of the routine work in libraries—with the convenient exception, 
of course, of administrative and managerial functions—is fragmented and 
decomposed into the smallest possible operations, eliminating the need for 
any creativity or judgment in the process. 

CONCEPTION, EXECUTION, AND THE 
DEHUMANIZATITON OF WORK 

Capitalism thus breaks down the work process in two ways: administrative 
restructuring, on the one side, and strategic adoption of new technologies, 
on the other. While this is customarily justifi ed on the basis of short-range 
gains in effi ciency, it also has a most unfortunate social consequence: it sepa-
rates conception from execution and relocates the former outside the labor 
process. In theory, the distinctive feature of human work, for critical social 
theorists such as Marx, Weber, and Braverman, is the fusion of a guiding 
conceptual activity, which animates, plans, controls, and fi nds meaning and 
a sense of accomplishment, with those executive actions mobilizing energy in 
order to realize the entertained goal. But this play of opposing forces is not 
wired into the human organism, and because human work is not reducible to 
the biological pattern found in many animal species, it is always possible for 
the more powerful to separate, reorient, and rearrange the phases of the labor 
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process. It is possible, in other words, to separate the conscious or conceptual 
element from the physical activity: 

Thus in humans, as distinguished from animals, the unity between the motive force of 
labor and the labor itself is not inviolable. The unity of conception and execution may 
be dissolved. The conception must still precede and govern execution, but the idea 
as conceived by one may be executed by another. The driving force of human labor 
remains consciousness, but the unity between the two may be broken in the individual 
and reasserted in the group, the workshop, the community, the society as a whole. 
(Braverman, 1974, p. 51) 

Figuratively this distinction can be expressed by analogizing conception to 
the brain and execution to the rest of the body. Thus: “The production units 
operate like a hand, watched, corrected, and controlled by a distant brain” 
(Braverman, 1974, p. 125). The worker’s hand is directed by the adminis-
trator’s brain. This dissociates the labor process from the skills of workers 
(Braverman, 1974, pp. 113, 118) and allows an administrative monopoly 
over skill and knowledge to control labor processes. Ironically, the very nature 
of work in humans, which under different circumstances would lead to the 
creative development of the worker, leads instead to the dehumanization of 
work and the subjection of the labor process to the control of administrative 
forces.

CLERICAL AND OFFICE WORK: ANALOGUES 
TO WORK IN LIBRARIES 

The deskilling and degrading that accompany the separation of conception 
from execution do not, according to Braverman, stop with work in which 
energy is transformed into durable goods, the typical focus of nineteenth-
century thinkers. Such deskilling and degrading extend as well to offi ce work 
and into other kinds of intellectual labor, including professional activity. Ini-
tially they can be found in any kind of activity generating enough of a profi t 
margin to offer a return on a capital investment, but they are also found in 
nonprofi t enterprises, which tend in market economies to follow the lead 
of profi t-based fi rms. (Just how far they extend in this direction, and just 
what kind of effect they have, are however open questions, depending on the 
scale of the activity and the potentiality for the increase of rationalized profi t 
and control.) One reason why deskilling extends beyond production work is 
that certain types of work almost invite it. Clerical tasks, at least until about 
the early 1970s, were mostly conducted on paper, and “paper is far easier 
than industrial products to rearrange, move from station to station, combine 
and recombine according to the needs of the process” (Braverman, 1974, 
p. 315). While Braverman appeared on the scene and died too early to see the 
importance of the computerization of offi ce communication, his basic point 
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is presumably only more applicable than ever in the age of the networked or 
virtual offi ce. 

THE DIVISION OF LABOR IN LIBRARIES 

A troubling question raised by Braverman’s extension of labor process 
analysis to clerical and offi ce work is how far the deskilling and degrading of 
work can be taken in those occupations where the work is largely intellectual 
and calls for the exercise of expert judgment—that is to say, in those cases 
where the occupation is organized along professional lines. Like clerical and 
offi ce work, professional labor processes do not always and inevitably produce 
goods for distribution. But unlike clerical work, entry into professional work 
typically requires documented evidence of appropriate academic preparation 
in a college or university, and advanced postgraduate study in the profes-
sional specialty. In examining the uses of labor process theory to understand 
professional work, these factors must be taken into account. Do these aspects 
of professional work enable the worker to resist the encroachments of exter-
nal control? With their invitingly open and well-lit reading and study spaces, 
their often rich and diverse collections, their expensive ICTs, and their demo-
cratic philosophies of service, libraries may appear to be oases of utopian 
enlightenment relieving vast arid expanses of materialism. And perhaps they 
are, when looked at in a certain way. At the same time they show, in their 
division of labor into administrative, professional, support, and clerical work 
routines—with conception concentrated largely in the fi rst two levels, and 
various forms of execution in the last two—many of the patterns that Braver-
man describes in his analysis of contemporary production and offi ce work. Of 
course this is much truer of larger libraries and libraries embedded in large 
complex organizations, but at the same time it should be borne in mind 
that smaller libraries increasingly seek economies of scale through affi liation 
with larger networks and resource-sharing consortia. When we look at these 
networks, the patterns are not much different from the larger research col-
lections; the small unaffi liated library, while not precisely extinct, increasingly 
resembles, in the modern information landscape, a relic of a former age, like 
the independent corner grocery. The basic distinction between conception 
and execution is seen at two levels: fi rst in the differentiation and task division 
between the librarian and the library assistant, and second in the differentia-
tion between the administrative and the professional levels. Indeed, a con-
siderable part of the intellectual nature of the librarian’s work, insofar as this 
work is clearly professional in nature, comes from the fact that contemporary 
librarians, even though largely removed from and in this way estranged from 
the actual work routines of scholarly inquiry, have successfully defi ned the 
labor process mostly in terms of the purely conceptual side, leaving the physi-
cal side to other groups of workers, most notably library assistants, clerical 
support workers, and, in the larger university research libraries, to student 
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workers. Thus professional work in libraries, like selection, reference, instruc-
tion, and original cataloging—as opposed to paraprofessional jobs like bib-
liographic searching, collection maintenance, or copy cataloging—though 
quite different from each other on a technical level, all involve autonomous 
decision making rather than carrying out decisions that someone else makes. 
This distinction parallels similar distinctions between teachers and teachers’ 
assistants, nurses and nursing assistants, lawyers and paralegals, physicians 
and physicians’ assistants, and so forth. At the same time there has been a 
signifi cant growth in the administrative ranks of libraries, and here the dis-
tinction between conception and execution is a different matter altogether. 
Since the 1960s library directors have been joined by deputy directors and, 
beginning in the 1970s and the 1980s, by assistant directors specialized by 
function (public services, technical services, collections, specializations based 
on broad and loosely defi ned subject, language, or geographical collecting 
areas, building operations and equipment, and human relations), who have 
largely taken over the process of planning, budgeting, fi scal management, 
the most general conceptual aspects of articulating the institutional mission, 
coordinating the library with other signifi cant nonlibrary agencies, and keep-
ing up with developments on the national and international library scenes. As 
these functions become more exclusively associated with administrative work, 
librarians fi nd them remote from their own routines. At the same time librar-
ians appear to gain a stronger hold on more purely professional as opposed 
to paraprofessional tasks. Between administrators and professionals there is 
in larger libraries a group of middle managers, who are much closer to pro-
fessional workers than to administrators, and who perform the functions of 
supervision, performance evaluation, coordination of the delivery of services, 
outreach planning, and a variety of communicative tasks. Among the more 
important of these is carrying messages from administrative circles to profes-
sionals, paraprofessionals, or clerical workers. While not directly involved in 
the higher levels of administrative policy making, managers frequently play an 
advisory role that is combined with representing the views of other workers 
to senior administrators. 

LIBRARIANSHIP AND THE 
RATIONALIZATION OF PROFESSIONAL 
WORK: LIBRARIANS AND THE RISE OF 

NEW WORKING CLASS 

Like Marx and other nineteenth-century theorists, Braverman and the fi rst 
wave of labor process theorists showed a natural paradigmatic interest in 
production workers. But unlike these earlier writers they had also to account 
for the vast pools of proletarianized offi ce workers that swelled the ranks of 
labor in market societies. Nonetheless, the proletarianization trend is clearer 
in marginally skilled offi ce work than in professionalized or  professionalizing
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occupations. Some major issues are profi tability, scale, and the other eco-
nomic interests of capitalist accumulation. These are, perhaps, the major fault 
lines: where potential profi t margins are low, there must be economies of 
considerable scale. Medicine, engineering, architecture, and law all offer rela-
tively high profi t margins and largeness of scale. 

For much of its history, librarianship showed a minimal potential for capi-
tal accumulation; its economic signifi cance was mainly limited to print pub-
lishing. But in more recent times, with the advent of computerized database 
searching and the mass digitization of scientifi c periodical literature, and 
librarianship’s growing affi nity with information science and other quantita-
tive approaches to the control of knowledge records, libraries and librarians 
have clearly become gateways to extraordinary opportunities for corporate 
profi t, as is clearly demonstrated by the runaway infl ation patterns of the last 
30 years and the ubiquitous presence of global publishing conglomerates 
(Springer, Reed-Elsevier, Bertelsmann) on the conference circuit. A different 
example of the phenomenon of increasing corporate control over informa-
tion work can be found of course in teaching, because of the strategic invest-
ment importance of the textbook and the immense mass market for textbook 
sales (Apple, 1986). Aside from these considerations, there is also the appar-
ent indivisibility of the labor process in professional work. Braverman argued 
as we have seen that one of the preconditions of deskilled work is the separa-
tion of conception from execution. But sometimes conception and execu-
tion cannot be easily separated, and these forms of work cannot be as easily 
degraded or deskilled for that reason. From a different angle, it has been 
suggested that in professional work the limit on outside control of the work 
process is provided by types of work where the work process is itself identical 
with the outcome (Stehr, 1994, p. 184). For example, in helping a patron 
fi nd literature on a topic, a reference librarian may conceive of and design a 
strategy of retrieval and present that very conception to the user. In this case, 
the conception is the execution. What both of these cases have in common 
is that the work is relatively seamless and thus resists the kind of analysis that 
is required in order to assign different phases of the work process to different 
groups of workers. And of course professionalized work in addition to these 
factors enjoys the so-called labor market shelter (Larson, 1980, pp. 143, 151) 
created by university-based specialized training. 

But this does not mean that professional work is impervious to the force 
of rationalization, though it does say that it is more diffi cult to defi nitively 
deskill or degrade than other forms of labor. Only a little work on librarian-
ship sheds light on this question, but what is available is quite interesting. In a 
study of librarianship as a female-intensive occupation, Roma Harris (1992), 
for example, argues that bibliography and bibliographic control, broadly con-
ceived and properly supplemented with other kinds of authenticated exper-
tise, provide solid foundation material for professional practice. Yet she also 
observes that in fact much of this expertise has been systematically eroded. 
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Once clear of the obligations of their professional education, many librarians 
fi nd themselves deskilled in practice and, instead of applying their hard-won 
expertise, continually test-marketing the latest products and services of cor-
porate information providers (Crosby, 1993; Estabrook, 1981). 

BRINGING (BOTH) GENDER(S) IN: 
RATIONALIZATION, INTENSIFICATION, 
AND THE DISTRIBUTION OF CULTURE 

So much has been written about gender in librarianship that it may seem 
that there could not possibly be anything left to say. This is perhaps one 
reason why looking at parallels in neighboring occupations can be instruc-
tive. For example, some writers on education have argued that teaching is 
being defi nitively altered in ways that strongly resemble the process of ratio-
nalization outlined here, “because of the encroachment of technical control 
procedures into the curriculum” (Apple, 1986, p. 32; Connell, Ashenden, 
Kessler, & Dowsett, 1985). More specifi cally it is argued that “The inte-
gration . . . of management systems, reductive behaviorally-based curricula, 
pre-specifi ed teaching ‘competencies’ and procedures . . . was leading to a 
loss of control and a separation of conception from execution” (Apple, 1986, 
p. 32). Here we can recognize both the Weberian interest in rationalization 
and the more Marxian focus on alienation in the form of rationally planned 
deskilling and degradation. Like librarianship, teaching is female-intensive, 
and so the attempt to understand the political economy of work in these areas 
requires special reference to gender. This is not because gender is irrelevant 
to male-intensive work—as we will soon see, quite the opposite, in fact, is 
true, since gender-based stratifi cation of necessity involves both groups—but 
because this deskilling, proletarianizing, or, in broader terms, alienating and 
rationalizing process, is more characteristic of female-intensive occupations 
like teaching, social work, nursing, and librarianship than it is of male strong-
holds like fi nancial analysis, surgery, engineering, or corporate law. Yet no 
one would suggest that technology, particularly high technology, is some-
how less relevant to the pursuits of these very lucrative, highly-paying male 
specialties than it is in more traditionally female occupations. This is one very 
important reason why it is unacceptable to attribute major changes in labor 
processes to technology alone, as if machines were capable by themselves of 
shaping or forming the complex social relations that characterize work in 
contemporary societies. If this were the case, then presumably all occupa-
tions would be similarly affected. Gender is one of the major reasons why 
this is not always so. But if technology by itself provides no skeleton key, 
specifi c technologies do nonetheless mesh with the underlying gender order 
in specifi c ways, and these relationships provide clues for understanding the 
intersection between work and gender. For example, theorizing changes in 
the gender order is necessary to fully understand the gradual obsolescence 
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of the traditional personalistic, paternalistic domination that once prevailed 
in many organizations—schools, libraries, social service agencies, and offi ces 
are some of the more obvious examples—and the newer, more impersonal, 
rationalized forms of technical control that come in with advances in com-
puterization. These newer forms of control partly replace the overtly sexist 
character of traditional types of control (Apple, 1986, p. 39), recalling the 
way in which computerization provides a more socially-acceptable alterna-
tive to the indignities of the close supervision and relentless analysis of the 
labor process found in Taylorism. Because the gender order already refl ects 
a strong link between hegemonic masculinity and the forms of technical rea-
son found in modern societies, computerization and many other types of 
automation also multiply existing gender-based inequalities, reinforcing a 
work atmosphere more favorable to the advancement of men than women 
(Dilevko & Harris, 1997; Winter & Robert, 1980). Here we can see a clear 
example of intensifi cation, that aspect of rationalization found particularly 
in the more knowledge-based form of work that trades on the fact that the 
outcome of the labor process is relatively open and intangible and can thus 
be more or less indefi nitely expanded (Connell et al., 1985, pp. 70–71). This 
expandable horizon of knowledge work is not confi ned to women’s work but 
affects law, medicine, and perhaps a wide range of consulting occupations. 
It is acutely present in university teaching and research. At the same time, 
this form of exploitation seems to have a special form in teaching, where it 
means greater dependence on pre-established, administratively screened, and 
approved goals and objectives in work. The relation between intensifi cation 
and deskilling is clearly complex, and so it is important to note that inten-
sifi cation may in fact be accompanied by an actual reskilling process, as the 
worker acquires a broader range of skills, yet is prevented from mastering any 
of them because of increased pressure from above (Apple, 1986, pp. 42–43). 
Thus deskilling and reskilling—perhaps contrary to Braverman and the earlier 
wave of labor process writers, who seem to view deskilling as an irrevers-
ible loss—are not necessarily contradictory (Harris, Hannah, & Harris, 1998, 
p. 113). When accompanied by intensifi cation, some of the loss of control 
actually comes from an attempt to master too many complex routines. Most 
important, intensifi cation tends to reduce quality, thus overall devaluing the 
service rendered and reducing the occupational group’s ability to compete on 
the labor market and maintain a high profi le among users. These aspects of 
intensifi ed work are familiar to most librarians. Thus for many professional-
ized workers, including librarians, intensifi cation, rather than deskilling or 
degradation, is the actual outcome of the alienation and rationalization of 
the labor process. Teachers and librarians share yet another very important 
overlap in their work, and that is in their relation to texts and other types of 
intellectual products and services. Apple (1986, p. 86) focuses on teachers in 
relation to classroom texts, and since many libraries don’t collect these mate-
rials, this overlap and analogy provides some signifi cant parallels rather than 
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direct insights. In particular, book publishing shows a highly gender-typed 
division of labor. Even though females outnumber males, the decision-making 
process in publishing is largely male dominated. Since this tends to be gener-
ally true in publishing, librarianship is roughly parallel to teaching in at least 
this respect: both the librarian and the teacher work with cultural commodities 
that are produced by male-dominated groups. Surprisingly, despite consider-
able attention to gender and its importance not only in work, but to every-
thing else in the social world, virtually all the emphasis on gender has fallen on 
women. Yet it is clear that in the long run, rationalization processes in modern 
societies strongly support and reinforce clearly dominant forms of masculinity 
(Connell, 1995, pp. 172–173; 2005; Dilevko & Harris, 1997; Harris, 1992, 
pp. 142–143; Winter & Robert, 1980). Thus Vicki Smith’s (1994, p. 409) 
observation that not only Braverman’s initial formulation of the labor process 
concept but a number of other important subsequent contributions virtu-
ally ignored gender, except where the discussions touched on the obvious 
feminization of clerical and offi ce work, is very much to the point. It took a 
later group of writers to show how the gender order inherently rather than 
accidentally shapes managerial attempts to control the labor process (Smith, 
1994, p. 410). Of special interest are those who have broadened the dis-
cussion beyond female gender typing in work and have focused specifi cally 
on masculinity and its signifi cance in the rationalization of work (Collinson, 
1992, and others writers cited by Smith, 1994, p. 411). 

LIBRARIANS AS INTELLECTUALS: 
THE KNOWLEDGE WORKERS 

The use of the word intellectual always creates diffi culties, perhaps since 
the term is so commonly used with both positive and negative slants, some-
times even in the same breath. One the one hand, intellectuals are exalted 
beings and cultural elites who deal in complex specialized ideas that the aver-
age person cannot understand; on the other, they are seen as people ill-suited 
for action. A greater barrier, however, is the persistent mythical and ideo-
logically charged notion of the intellectual as an isolated individual fi gure—
a person (or, to speak more precisely, a male person), as the Australian 
sociologist R. W. Connell suggests, who dresses in tweed and expensive 
leather, drops into an armchair, sends up clouds of smoke, thinking only 
the deepest of thoughts (Connell, 1983, p. 245). The reality, however, is 
that most intellectual workers—librarians, archives managers, museum cura-
tors, documentation specialists, teachers, journalists, and others making sub-
stantial use of research and writing skills in their jobs—are found in much 
humbler, bureaucratically organized work settings. Since I am following 
Connell here and using the term in a sociological sense (for a sense of the 
many other uses, not to mention some entertaining polemics, see Collini, 
2006, pp. 46, 156–157), some clarifi cation is in order to dispel some of 
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this mystique. Intellectuals, viewed sociologically, are usually workers pos-
sessing certifi cation of intellectual skill and expertise, and their work shows 
a rationally managed, “planned subdivided labour process” (Connell, 1983, 
p. 235). Contemporary intellectual work is thus rooted in the highly rational-
ized intellectual bureaucracies that provide the certifi cation—schools, univer-
sities, and institutes—and specialized openness to problem solving based on 
learned expertise and exposure to academic cultures of inquiry. First seen in 
industrial work, where a so-called new working class of specialized scientists, 
engineers, and other technical specialists has emerged (Mallet, 1975), this 
development later spread outside that original context, eventually enveloping 
librarianship, information science, archives management, teaching, perhaps 
journalism, and a number of other occupations that are centered on knowl-
edge and its distribution or application (Connell, 1983, p. 237). In economic 
terms, these workers are generally neither primary producers nor consumers 
of intellectual products but act as proxies between those two poles. They 
handle, treat, distribute, sometimes create, or otherwise process cultural 
records and frequently make claims to add value along the way. In an essay 
on the proletarianization of the educated worker in capitalist societies, Lar-
son (1980, p. 140) points out that Braverman’s 1974 book infl uenced writ-
ers associated with the new working class thesis who had appeared initially 
in the revolutionary unrest in France of the 1960s (Mallet, 1975). Despite 
the obvious surface differences, she points to a major convergence between 
productive labor, clerical work, and professional work: all three are increas-
ingly sited largely in modern, private, or state-managed complex bureaucratic 
organizations and thus are subjected to much the same forces of alienation 
and rationalization. The only factor clearly differentiating them is that the 
work of the highly educated comes equipped with its own ideology of “free 
professionalism” (Larson, 1980, p. 140), an Anglo-Saxon concept closely 
related to the German freie Berufe. The labor process of the educated worker 
refl ects a division of labor continually subdivided, a delegation of routine or 
menial tasks to newer groups of lower-level workers, a lateral multiplication 
of specialties, and the ubiquitous specter of intensifi cation. “Intensifi cation,” 
Larson wrote, “represents one of the most tangible ways in which the work 
privileges of educated workers are eroded” (1980, pp. 166–167). A broader 
social context of knowledge work can be supplied by looking to something 
like Seymour Martin Lipset’s defi nition of intellectuals as those who “create, 
distribute, and apply culture, that is, the symbolic world . . . including art, 
science, and religion” (Lipset, 1981, p. 333, italics his). In this three-part 
classifi cation, Lipset goes on to say, there are two groups at the core. The fi rst 
of these contains “creators,” such as scholars, artists, philosophers, authors, 
some editors, and some journalists (Lipset, 1981, p. 333; see also Kadushin, 
1975). In the second of the core groups are “distributors,” including “per-
formers in the various arts, most teachers, and most reporters” (Lipset, 1981, 
p. 333). (Like the true adopted son of the upper bourgeoisie that he became, 
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Lipset, originally of much humbler origins, ignores the less typically female-
intensive and less visible occupations like librarianship, but it seems obvious 
that they belong here.) 

SUMMARY AND CONCLUSIONS: LIBRARIES, 
INTELLECTUAL WORK, AND THE RISE OF 

CONSUMERIZED MODERNITY 

Among the more notable socioeconomic changes occurring in the twen-
tieth century is the initially gradual and then much more rapid shift from 
primary extractive and productive industries toward services. The rise of the 
service sector is particularly striking and inspired the work of Daniel Bell 
(1973/1999). Somewhat more narrowly, but just as important, and closer 
to the present concern with work in libraries, others focused on the rise of 
knowledge and information industries, and the service economies accompa-
nying them (e.g., Machlup, 1962). Both of these broad strains in the study 
of postwar capitalism exercised a strong infl uence on the work of a generation 
of library and information science scholars (e.g., Wilson, 1983). What has not 
had nearly as much infl uence on library and information science thinking, 
however, and which therefore needs to be addressed, is the rise and steady 
expansion of a consumer society in the post–World War II period, particu-
larly since the 1960s. While the consumption of goods and services has long 
had a varying economic impact, a qualitative change in modernity occurs in 
the mid- and late-twentieth century, as consumption becomes, in the expres-
sion of French sociologist Jean Baudrillard, an entire way of life in which not 
only vast quantities of products and services are created, but as much or even 
more energy is focused on the creation and maintenance of the consumer 
demand needed to sustain this way of life (Baudrillard, 2001, p. 41). “We 
have reached the point,” he argued prophetically in 1970, “where ‘consump-
tion’ has grasped the whole of life” (Baudrillard, 2001, p. 36). We can actually 
see the beginnings of an awareness of the coming of a kind of consumerized 
capitalist modernity as far back as Max Weber’s fragmentary theory of social 
class in late nineteenth-century industrial Europe, in his recognition of the 
continuing importance of social standing or prestige in human societies and 
the form this takes in modernity. The concept of social class developed by 
Marx and Engels strongly emphasized one’s relation to the means of pro-
duction. From a perspective of a later generation, and with the benefi t of an 
extremely rapid period of industrialization in late nineteenth-century Ger-
man society, Weber noted what previous writers would not have been able 
to see: the growth of a variety of different kinds of capitalist markets offering 
new opportunities, for those positioned to take advantage of them, in the 
“possession of goods and opportunities for income” (Weber, 1946, p. 181). 
Marx and Engels tended to downplay the importance of prestige, regarding 
social standing largely as a monetized commodity or as rapidly on the way to 
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becoming one. Weber, on the other hand, rightly understood that however 
true this might be in the long run, the relation between class and standing 
was more complex, and the latter could not be reduced to the former. Thus 
he argued that alongside and interwoven with market relations were per-
sistent communities based on shared notions of honor—positive and nega-
tive (Weber,  1946, p. 186). Precisely this combination of market factors and 
status communities provided a critical step in understanding the evolution 
of consumerized modernity in the late twentieth and early twenty-fi rst cen-
turies. In capitalist societies, the effect of this fusion is to redefi ne consump-
tion radically: from a process largely focused on use and exchange, in later 
capitalist modernity consumer goods and services acquire a luminous glow of 
signifi cation, as they take on the role of acting as signs or markers of success 
in status competition in market societies (Baudrillard, 1969, 2001, p. 49). 
Or, as a contemporary American economic historian puts it, “symbolism, as 
much as function, determines choices” (Schor, 1998, pp. 33–34). (In fact, 
Baudrillard, 2000, pp. 57–60, makes a distinction between the symbol as car-
rier of meaning and the sign as marker of social position, but we must bypass 
this for the present discussion.) 

We have discussed how work in libraries has undergone various shifts in 
response to technological innovation, changes in managerial style, and the 
pressures of intensifi cation typical in an inherently dynamic and expanding 
market system. These familiar aspects of the landscape of capitalist moder-
nity are thus now joined by a different kind of pressure altogether, as library 
workers and libraries fi nd themselves locked in a struggle to compete with 
one another and with other signifi cant players in the dissemination and dis-
tribution of culture and information. Within libraries, status difference mark-
ers signify the major groups: administrators (segregated points of entry to 
the workplace, private offi ce spaces, separate bathrooms, expensive furniture, 
art objects or—to draw on the mystique of a French signifi er, objets d’art), 
professionals (cubicles for offi ces, sometimes referred to as veal pens or cube 
farms, cheap furniture with a patented bargain barn appearance, etc.), and 
support workers (desks arranged in large, open, brightly lit spaces facilitating 
a constant supervisory surveillance) and various elaborate forms of behavioral 
control (Kelley, 1990). On the outside, the major players are much more 
affl uent commercial information providers and conglomerate media cultural 
content distributors. But just as critical to library work today, if not more so, 
is the highly status-conscious and rapidly expanding sphere of retail trade, 
where lifestyle-oriented designer signs and brands have usurped the more 
prosaic functions of utility, and of buying and selling. Thus while the latest 
database acquisition does indeed show a logic of use, and is subject to the 
market forces of the logic of exchange, it also has a powerful sign value, or a 
logic of signifi cation (Baudrillard, 2000), since it signifi es the social location 
and social standing of the institution in an increasingly market-dominated 
world. A recent issue of a leading library trade journal spotlighting promising 
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professional talent puts this quite clearly: “A devoted shopper, Jennifer Duver-
nay loves Nordstrom because of its outstanding customer service. As science 
reference librarian at Arizona State University (ASU), she wants to make the 
information shopping experience just as satisfying” (Duvernay, 2005). 

As the society around them has changed from a predominantly production 
and service environment into a landscape fringed with an endless horizon of 
beckoning consumable signifi ers, and individuals struggle to acquire, pos-
sess, and, above all, display more and more goods and services as signs of 
their social standing, libraries have experienced an institutionalized version of 
similar pressures. Where individuals in consumerized modernity increasingly 
spend much of their time either working to achieve the means to acquire 
consumer goods, and expending large amounts of the socially necessary labor 
required to evaluate the great number and wide range of products, librar-
ies and other information-intensive workplaces increasingly spend more and 
more of their own energies keeping up with the output of the ICT industries. 
Because libraries and other information providers play the role of proxies for 
end users, their expert workers are called on to perform two relatively new 
functions: fi rst, to provide the evaluation and analysis required by adminis-
trative groups; second, to elicit and coordinate the responses of end users 
via surveys, focus groups, and usability studies. Much of this is driven by 
interinstitutional competition to endlessly acquire, abandon, and reacquire 
the latest information and communication technologies, and it refl ects the 
specter of late twentieth- and early twenty-fi rst-century advanced industrial 
civilization referred to by British sociologist Anthony Giddens (1990) as 
the “juggernaut of modernity”(p. 139; see also Kellner, 2006). Initially the 
emphasis fell on offi ce automation, bibliographic databases, and the eventual 
integration of these databases into larger networks. But more recently the 
focus has expanded to include networked digitized text collections of many 
different kinds (periodicals, reference works, sound fi les, visual images, maps, 
and many more), and even more recently the ICTs of social networking, col-
laboration, gaming, and simulation. Given the constant expansion in these 
industries, it is not surprising to fi nd that not only the labor processes but also 
the essential task domains of work in libraries has shifted to meet this need 
for a new type of socially necessary labor. Here we can see that the distinc-
tion between administrative conception and expert execution is itself rooted 
in a larger dynamic involving the harnessing of expert, uncompensated labor 
in the ICT fi eld. Many of the past roles in services played by librarians will, 
Harris (1992) noted, be done in the future by paraprofessionals and clerical 
workers (for a review of the relevant literature see Harris, 1992, pp. 126–128, 
134, 142). Much of what we see in their place, increasingly, are these newer 
roles of product tester, as libraries work to keep current with an ever-spiraling 
output of products and services. These ICT proxy consumers thus assume a 
role in the dissemination of information that professional testers have already 
performed for some time in the beverage, food, clothing, cosmetics, motor 
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vehicle, toy, and entertainment industries. However, since the products in 
question are highly specialized, a tester with an appropriate level of special-
ized expertise is required. Thus ICT companies today regularly employ sig-
nifi cant numbers of workers trained as librarians and information specialists, 
with previous experience working in libraries, to design and market their 
products; these workers, of course, are also key players in the recruitment 
of the socially necessary labor of testing that can only be found in the orga-
nizations inhabiting the target market. (The present writer kept an informal 
record of this activity covering a recent three-month period. In that time he 
received 10 solicitations, all referred by library administrators as assignments 
to librarians, to examine and evaluate on a trial basis more than 16 packages 
of full text resources from fi ve different companies. Extrapolating and annual-
izing these informally gathered data would produce 40 solicitations, 64 pack-
ages, and 20 companies! If Harris and others are correct in their observations 
that many core areas of practice have been shifted to paraprofessional work-
ers, it isn’t that diffi cult to understand why.) This change is fundamental and 
constitutes not only transformation of the labor process but also a new level 
of intensifi cation. It is also largely unrecognized. If library users are increas-
ingly defi ned as consumers in the expanded sense of that term used here, so 
also are the librarians who serve them. 
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“THEIR LITTLE BIT OF GROUND 
SLOWLY SQUASHED INTO 

NOTHING”: TECHNOLOGY, 
GENDER, AND THE VANISHING 

LIBRARIAN 

Roma Harris 

There is little doubt that new(er) information and communications technolo-
gies (ICTs) have had a profound impact on libraries and library services. At 
the same time, however, these ICTs have vastly increased the prominence of 
information as an important commodity and the signifi cance of the informa-
tion services sector in the economy. In view of the heightened importance 
now attached to the term information, public uncertainty about the value of 
librarians’ work seems ironic given that librarianship is the original informa-
tion profession. 

In a recent study, my colleagues and I surveyed visitors to a British pub-
lic library about how they used the library to search for health information 
(Harris, Henwood, Burdett, & Marshall, 2007). We found that while many 
patrons have a high level of trust in the library as in institution, some were 
uncertain about what to expect from the staff, in part because of the chang-
ing positioning of technology in the library’s service. As one woman said 
of the librarians, “I think they’re quite depressed, really. . . . I feel they’ve 
lost their role and maybe they feel that they’re not needed because there’s 
so many other things going on in the library, like the computers, the videos 
downstairs, the DVDs” (Harris et al., 2007). What should we make of her 
comment? Do librarians have reason to be depressed and have they really lost 
their role to technology? In this chapter I try to make sense of the sometimes 
paradoxical relations between technology, gender, and work to understand 
why librarians seem to have gone missing among those who populate the rich 
occupational turf afforded by the information sector. 
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THE DISAPPEARING LIBRARIAN 

Librarians and the profession of librarianship suffer from a lack of vis-
ibility in the new information world, and what visibility they do have is 
often positioned in troubling juxtaposition to technology. In policy docu-
ments about the repositioning of libraries in relation to these technologies, 
librarians and the tasks they perform are often overlooked or absent. For 
example, the Alberta Library, a consortium of libraries in Canada, aims to 
provide, with the aid of ICTs, “universal, barrier-free access for all Alber-
tans to the information and ideas through Alberta’s diverse libraries” (The 
Alberta Library, 2007). This is laudable goal, but, in the promotional mate-
rial for the project, the librarians whose work will produce these desirable 
effects are not mentioned. Similarly, a report on the state of public libraries 
in the United Kingdom has a lot to say about technology but is largely 
silent about the role of library staff (House of Commons, Culture, Media 
and Sport Committee, 2005). The report’s authors argue that “the explo-
sion of relevant new technologies has to be embraced by [public libraries] 
but this should be done in the context of their key function to gather, 
order, present and disseminate, challenging, as well as relevant, material 
and information for their community” (p. 18). Again, however, little men-
tion is made of the librarians who will presumably do the gathering, order-
ing, presentation, and dissemination of these materials, other than when 
they are chided for their inadequacies. According to the authors of the U.K. 
report, “library leaders of the future need skills, including management 
skills, beyond those that come with a professional librarianship qualifi ca-
tion” (p. 45), and they suggest looking outside the library profession for 
expertise in areas such as “book procurement” (p. 34), a recommendation 
that is a rather astonishing example of taking coals to Newcastle. Surely 
librarians lead the way among sophisticated procurement agents? One need 
only consider the success of academic library consortia in managing rela-
tionships with publishers through initiatives such as the Ontario Library 
Consortium, a cooperative of libraries formed in the mid-1980s to col-
lectively purchase computer products and services; or the Ontario Coun-
cil of University Libraries’ widely touted Scholar’s Portal, a cooperative 
project that enables researchers, through a single search interface, to con-
nect with and retrieve items from a vast range of resources including more 
than 8,000,000 articles and a rapid access document retrieval system that 
is connected to libraries around the world (Ontario Council of University 
Libraries, 2005); or the remarkable history of the world’s largest library 
consortium, the Online Computer Library Center (OCLC) “a non-profi t, 
membership, computer library service and research organization” through 
which “more than 57,000 libraries in 112 countries and territories around 
the world” are able to “locate, acquire, catalog, lend and preserve library 
materials” (Online Computer Library Center, 2008). 
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Academic libraries have been particularly successful in reconstituting them-
selves in the face of profound technological change by refocusing their col-
lecting activities to provide users with access to a myriad of (often leased) 
electronic resources (along with maintaining print materials and special col-
lections) and by intensifying their user education programs, especially those 
directed at students, to improve users’ information search skills and assist 
them in becoming more critical consumers of information. The librarians who 
work in and lead academic libraries have been central to these institutions’ 
processes of renewal and adaptation, and they remain key service providers 
in university environments. In fact, their success has been lauded by two 
nonlibrarians who write, “the real heroes of the digital revolution in higher 
education are librarians: they are the people who have seen the farthest, done 
the most, accepted the hardest challenges, and demonstrated most clearly the 
benefi ts of digital information. In the process, they have turned their own 
fi eld upside down and have revolutionized their own professional training” 
(Ayers & Grisham, 2003, p. 43). According to Ayers and Grisham, “ It is a 
testimony to [librarians’] success that we take their achievement for granted ” 
(p. 43, emphasis mine), but is it? I wonder if the lack of awareness of aca-
demic librarians’ contributions to the digitized world of information has less 
to do with taking their successes for granted than with a more insidious lack 
of respect for librarians’ skills that renders their achievements either invisible 
or attributes them to workers in other occupations. 

SOCIAL RELATIONS OF GENDER, 
TECHNOLOGY, AND WORK 

Why aren’t librarians recognized for the complex work they perform and 
their ability to apply sophisticated technologies to the fundamental problems 
of their discipline? Some, like Audunson (2007), argue that “in the wake of 
technological developments, new and specialized vocations develop, e.g., com-
munity moderator, information architect, knowledge manager, information 
manger, information specialist, and so on” and that these new occupations 
“challenge librarianship” while those within what he calls “library-oriented 
traditions” have been slow to adapt. I would argue, however, that rather than 
an actual failure to adapt to technology, librarians are perceived to have failed as 
a result of the complex and intertwined social relationships that exist between 
technology, gender, and work (p. 101). An illustration of these relationships 
emerged in a study I did with Margaret Ann Wilkinson in which we explored 
perceptions of the work world with more than 2,000 undergraduate students 
(Harris & Wilkinson, 2004). In the students’ responses to questions we posed 
about various types of health and information work we found that “the pres-
ence of women in an occupation generally served as a negative indicator of its 
perceived status, the salary it attracts, the level of education of those who enter 
it, and the degree of computing knowledge it requires” (Harris & Wilkinson, 
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2004, p. 81). Among the 12 occupations we included in the study, librarian-
ship was viewed most negatively and seen as the fi eld least likely to offer future 
employment, in contrast, for example, with the job title “internet researcher,” 
a career destination claimed for graduates of Syracuse’s School of Informa-
tion Studies, which was regarded by the students to possess higher status, 
attract better compensation, involve greater computing skill, offer greater 
opportunity for future employment, and, coincidentally, to employ far more 
men than women. The students’ responses refl ect the importance of the per-
ceived connections between technology, gender, skill, and the value assigned 
to different types of work and those who perform it. As Gill and Grint (1995) 
explain, “the technical has been defi ned in such a way as to exclude both those 
technologies which women invented and those which are primarily used by 
women” (p. 4). In other words, women’s work is regarded to be not technical 
and, therefore, occupations that are performed largely by women are not per-
ceived to involve any signifi cant level of technical skill. When faced with what 
amounts to a fundamental contradiction, that is, evidence of highly technical 
so-called women’s work, such as that performed by librarians in academic 
libraries, the work and the workers who carry it out are essentially disappeared 
in the minds of onlookers, as though invisible hands have created something 
that others take for granted. 

Nilsen and McKechnie (2002) described the same phenomenon in a study 
in which they asked library users about who decides what books are on the 
shelves in the library. Sixty percent of their respondents did not identify 
library staff as responsible for this key aspect of the professional practice of 
librarianship—so-called collection development—and attributed this work 
instead to library boards, government agencies, the library’s customers, or 
some automatic process. Nilsen and McKechnie do not account for their 
fi ndings in terms of gender relations, suggesting instead that librarians’ work 
is invisible because members of the profession are reluctant to “claim expert 
knowledge” vis-à-vis those they serve (p. 317). They believe that the fi eld’s 
image would improve if “patrons knew something of the hidden intellec-
tual work of librarians” (p. 318) and encourage libraries and library associa-
tions to undertake promotional campaigns to showcase librarians’ work and 
increase public awareness of the profession. These are welcome suggestions 
and, to some extent, organizations such as the American Library Association 
have taken up this challenge, albeit only recently. 

Increasing public awareness of librarians’ work, however, may not be the 
only hurdle that needs to be overcome if their efforts are to be not only 
recognized, but valued. For instance, there are many other professionals 
whose work, while not particularly visible, is respected nonetheless. If one 
were to inquire of the public who maintains the complex computing systems 
in IT-intensive environments such as banks, airlines, or the stock exchange, 
it is likely that systems experts, database managers, or computer scientists 
would be mentioned. In other words, the work involved, even though it 
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occurs outside public view and is not well understood, would nevertheless 
be attributed to real people (probably men) who possess sophisticated skills 
to do their jobs. As I noted earlier, even in documents produced by bodies 
specifi cally concerned with the governance of libraries, librarians’ contribu-
tions often go unmentioned. Their absence is quite striking, for example, 
on Web sites describing libraries’ resources where one sees impressive lists 
of collections, electronic journals, and various fi nding aids but seldom any 
mention of the librarians who are not only responsible for creating this rich 
cache but, presumably, are themselves important resources for prospective 
library users (see, for example, University of Washington Libraries, 2008). 
This contrasts sharply with the ways in which professionals in other ser-
vice organizations are described by their governing bodies. For example, 
in reports about institutions such as hospitals or universities it is diffi cult 
to imagine leaving out any mention of the contributions made by mem-
bers of the health professions or the professors who work in them. Visits 
to hospital Web sites feature prominently the achievements of physicians 
and other expert staff (see, for example, Detroit Medical Centre [2008] 
and Mayo Clinic [2008]), and university planning documents invariably 
highlight the importance of attracting the best possible faculty members in 
order to achieve their institutional ambitions (see, for example, Ohio State 
University [2008]). 

Not only are librarians absent from the documents that assess and position 
the organizations they operate so successfully, but they are often bypassed 
when it comes to signifi cant leadership positions in the library world, such 
as the Librarian of Congress in the United States. This practice would be 
almost unthinkable in other disciplines. For example, it is diffi cult to imagine 
that the position of Surgeon General in the United States would be held by 
someone other than a physician. Even the Chief Executive of the prestigious 
British Library, librarian Lynne Brindley, is described on the Library’s Web 
site, not only as “the fi rst woman,” but “the fi rst informational professional 
to have held the post” (British Library, 2008). One wonders why one of the 
world’s greatest and most respected libraries would describe its top-ranking 
offi cer as an information professional rather than as librarian, unless there is 
something lesser or suspect about the label. 

TECHNOLOGY, CHANGE, AND 
THE LABEL PROBLEM 

Given the prominence of information in the current economy, opportuni-
ties for employment in the information sector have never been better and 
one might imagine that, as the original information practice, librarianship 
would not only be visible but seen to be a leading profession in this sector. 
However, rather than emerging as a dominant force, librarians’ star appears 
to have fallen, in spite of their successes in incorporating new technologies 
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into their work practices. The experience in librarianship is unlike that of 
other professions which, as technologies have changed their environments, 
have not only engaged with but actually appropriated new occupational turf. 
Accountants, for instance, have also had to adapt to technologies that have 
absorbed some of their traditional work, but they now lay claim to expertise 
that goes well beyond bookkeeping. In a recent media release to introduce a 
new logo for their professional organization, the president of the Chartered 
Accountants of Canada announced that “CAs play leadership roles in all seg-
ments of Canadian and international business, providing fi nancial expertise, 
strategic thinking and business insight. . . . This powerful new logo visu-
ally unifi es our profession and graphically symbolizes the value provided by 
CAs” (Chartered Accountants of Canada, 2007). Engineers, too, are eager 
to claim new territories of work and expertise, and their associations are pre-
pared to do battle with competing groups, especially those who might make 
use of their occupation’s title, as was the case when the Canadian Council 
of Professional Engineers sued a university for trademark infringement when 
its computer science department tried to offer a program in software engi-
neering (University Affairs, 2001). Beyond the blatant self-promotion strate-
gies that these occupations employ, one of the other obvious contrasts with 
librarianship that these examples bring to light is that when groups like the 
engineers attempt to hold onto their territory or colonize new ground, they 
do not change their names (despite occupational stereotypes that have not 
been entirely fl attering). 1 Rather, they boldly add new workspaces to those 
they already occupy, much to the benefi t of their members. In librarian-
ship, on the other hand, we fi nd continual anxiety about the future of the 
profession and its work, along with an apparently endless energy on the part 
of infl uential nonlibrarians or those who wish to abandon their identities as 
librarians to fi nd occupational titles from which the terms  library and librar-
ian can be dropped. 

The label problem in librarianship is perhaps nowhere more clearly 
expressed than in the discourses that position the educational programs 
through which students are prepared for professional practice in the infor-
mation sector. For instance, I read recently that yet another North Ameri-
can library school has changed its name to the School of Information 
Studies to join the ranks of the so-called I-schools. The decision to make 
such a name change is isn’t entirely surprising because the administrators 
who head these schools often face real or perceived pressures from col-
leagues within their departments and from others elsewhere in the academy 
who see little value in having a library school in their university, no mat-
ter how good a school it might be or how venerable its provenance. The 
motivation behind such name changes appears to be quite similar to the 
ambitions of the engineering and accounting professions, that is, a desire 
to claim new territories of expertise and to increase the status of the fi eld 
and its practitioners. The justifi cation for jettisoning  librarianship or  library 
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science in favor of  information studies in the names of academic departments 
is that the library label fails to convey the wide array of information prob-
lems and work opportunities that have emerged as a result of technological 
change and with which these schools concern themselves. According to the 
I-Schools Project Web site (I-Schools Project, 2008), participating schools 
are “interested in the relationship between information, technology and 
people” and “take it as given that expertise in all forms of information is 
required for progress in science, business, education, and culture.” Appar-
ently, “this expertise must include understanding of the uses and users of 
information, as well as information technologies and their applications.” To 
me, this argument seems a bit contrived because librarians are also inter-
ested in information, technology, and people, possess demonstrable exper-
tise in managing different forms of information, and are already employed 
in myriad science, business, education, and cultural settings (libraries and 
otherwise). Furthermore, it isn’t clear why new educational programs are 
required to produce information workers, that is, nonlibrarians, rather than 
updating existing library education programs to prepare librarians who are 
prepared to take on additional or changing roles. Indeed, one of the ironies 
in this latest naming convention is that while the newly minted I-schools try 
to bury the expression library, many of them continue to prepare librarians 
for practice. Furthermore, the students who pursue library studies or who 
intend to work in libraries generally comprise the largest enrollment base 
of these schools. 

The graduate degrees offered in the I-schools are variously named and 
present a confusing array to prospective students and their potential employ-
ers. They include masters’ (both science and arts) in information, informa-
tion studies, information science, information systems, library studies, as well 
as masters’ degrees in library and information science, library and information 
studies, information management, communication and information studies, 
as well as information studies and information science and technology (the 
latter two both carrying the apt acronym MIST—as in cloudy, overcast, or 
unclear). On the schools’ Web sites, the descriptions of the career oppor-
tunities for graduates of these programs are overlapping and inconsistent. 
For instance, preparation for work as a so-called information architect is 
advertised for graduates of MS information studies and master of informa-
tion management programs, as well as masters of library and information 
science programs. Consultants and analysts of various descriptions, as well as 
database managers, knowledge managers, Webmasters and Web developers 
are also to be produced from programs with names that range from library 
science to information management. Furthermore, the curricula embedded 
in the old (library) and new (information) programs in the I-schools are also 
variable in content and frequently overlapping. In fact, if one looks closely, 
it appears that much of content of the new programs involves, essentially, a 
repackaging of the traditional curriculum of librarianship, and that many of 
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the highly touted work opportunities in the new I-world are applications of 
the renamed skills of librarians. Indeed, it may well be that jobs such as inter-
net content organizer, taxonomist, information consultant, chief knowledge 
offi cer, and ontologist may be performed best by people who are well pre-
pared in the fundamentals of what some of us would still call librarianship. 

KNOWLEDGE DOMAINS AND 
PROFESSIONAL IDENTITIES 

The rush by the I-schools to develop new programs and proclaim new 
professional titles for graduates runs absolutely counter to practices used in 
more successful (and secure) professional disciplines. In medical schools, for 
example, despite shifts in curricula as technologies change and the knowl-
edge base shifts, one sees continuity in the preparation of a variety of spe-
cialists, some of whom will work primarily as clinicians, while others may 
combine clinical work and research as academics, but all of whom are, fi rst 
and foremost, physicians. Similarly, in psychology where there is a wide range 
of subspecialties or areas ranging from industrial/organizational to cogni-
tive neuroscience, graduate programs prepare entrants for professional prac-
tice or the academy, all of whom, despite their particular subject emphasis, 
are known to the world, and each other, as psychologists. Michael Gorman 
(2000) has been particularly scathing in his commentary about the actions 
taken by some of the former library schools. Arguing that librarians “do good 
work and should not be afraid to proclaim it” (p. 67), he describes library 
education in the United States as a “train wreck” and claims that dropping 
library from the schools’ names is “symbolic of the deep ill, the existential 
crisis, that has gripped our profession” (p. 67). Sadly, as I noted at the outset 
of the chapter, this angst or identity crisis does not go unnoticed by library 
patrons. According to Gorman, one of the serious consequences of the “L 
word” wars is that “many library school graduates lack basic education in the 
central processes of librarianship” and “do not understand the architecture 
of bibliographic control and, therefore, cannot function properly as reference 
librarians, collection development librarians or any other kind of librarian” 
(p. 68). This is particularly worrying since “most of the renamed schools 
produce graduates who seek employment in libraries” (p. 67). Indeed, an 
examination of some of the new curricula in these schools reveals a disturbing 
lack of concentration on the basics, that is, a lack of solid grounding in what 
I would argue are the foundational skills of librarianship, including a rigorous 
preparation in the fundamentals of the complex schemes for organizing and 
classifying knowledge, a solid grounding in the technologies that facilitate 
retrieval of that knowledge, and a thorough understanding of ethical practice 
in the service of patrons, clients, or users. The absence of this material in the 
preparation of librarians or masters-prepared I-school graduates, no matter 
what their intended future specialties or the actual sites of their work, has 
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serious implications, not only for the graduates themselves, who may fi nd 
themselves poorly prepared for their intended work, but for those who rely 
on their services. 

Describing the impact of ICTs on the professional domain of medical 
practitioners, Nettleton and Burrows (2003) explained that “medical knowl-
edge is no longer exclusive to the medical school and the medical text; it 
has ‘escaped’ into the networks of contemporary infoscapes where it can be 
accessed, assessed and reappropriated” (p. 179). One might argue that simi-
lar forces are at work in librarianship in that the information or material once 
controlled in the domain of the library has escaped to be accessed, assessed, 
and reappropriated by e-connected members of the broader community. 
Ton de Bruyn (2007) argues, for instance, that librarians (and archivists) 
have become “endangered species,” in part because of the digital “emanci-
pation of information” (p. 113). While this emancipation may enable con-
temporary information seekers to bypass libraries, it bears remembering that 
there were always producers and users of information who chose to operate 
without the benefi t of the library resources that might have been available 
to them. However, in the future, libraries’ historic role as important sites for 
information storage and retrieval will remain of value as librarians continue 
to purchase and lease materials on behalf of library users, thereby providing 
access to information that users might not be able to afford, and of which 
they might have been otherwise unaware. In fact, Gorman (2000) suggests 
that regardless of the ready access to information afforded by the Internet, 
libraries will continue to have not only a viable but an important future 
because while “electronic resources are valuable, they are, in most instances, 
enhancements, not replacements, of other [library] collections and services” 
(p. 31). He argues that the traditional library “is one that selects, collects, 
and gives access to all the forms of recorded knowledge and information 
that are relevant to its mission and to the needs of the community it services, 
and assists and instructs in the use of those resources,” including electronic 
resources (p. 32). 

With respect to future work roles, the challenges of dealing with infor-
mation will remain, no matter its format, fl uidity, or the settings in which 
it is used. How can it be identifi ed, collected, gathered, or tagged in some 
organized and replicable fashion? How can its potential users be connected 
to it and supported in sifting through it to locate that which has value to 
them? So-called information work continues to incorporate these elements, 
but as we’ve seen in the case of the I-schools, descriptions of this work 
and those who perform it are often spun as though they constitute some-
thing different or novel. Regardless of the spin, even though technology 
may have enabled information to escape the library, there is still much to 
be done in support of users’ needs, whether in libraries or elsewhere, and 
for which, presumably, librarians (or their I-clones) will continue to be 
required. Given the apparently growing need for information architects, 
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knowledge managers, ontologists, taxonomists, and information consul-
tants (aka librarians), why have the library schools tried to hide their origins 
and why do some extremely successful librarians abandon their own profes-
sional identities? 

I return again to the gender/technology relation that underpins the per-
ception that library work is women’s work and that women’s work is not 
technical and, therefore, work related to ICTs cannot be performed properly 
by librarians and must be done by some other occupational group, presum-
ably one that attracts more men. If library practitioners and academics believe 
that the status and compensation they (quite reasonably) desire is not avail-
able to them because of the leaden freight attached to librarianship, it isn’t 
surprising that some choose to adopt identities that seem more easily to fi t 
within the technology/skill rubric and which they perceive to be less tainted 
by feminization. However, as understandable as it may be to want to unpack 
or lose the negative trappings of the so-called L word, the folly in this tactic 
is that it is undermines a fi eld of endeavor with a recognizable history and 
identity and leaves the public completely in the dark about exactly who the 
I-experts are and what they should actually be able to do. As a result, unlike 
the engineers and accountants who move onto new turf as it becomes avail-
able and proclaim their expertise to remind the public that they remain valu-
able and indispensable, the new information experts can’t claim or proclaim 
their successes because no one knows or agrees about who and what they are. 
Forgive me for suggesting that the I-people have created a serious classifi ca-
tion problem. 

SELF-SERVICE TECHNOLOGIES AND 
THE DEMOTION OF CARE 

So why should we care? At a minimum, the disappearing of librarians is a 
problem for the profession. If respect for the skills and abilities of librarians 
continues to erode, it will be diffi cult to persuade those who fund libraries to 
provide the necessary resources to recruit and retain professional staff when 
less expensive employees, that is, those without the educational qualifi cations 
of professional librarians, can arguably be used as substitutes. And, if the exper-
tise of librarians continues to disappear from the front lines of library work-
places, a practice Victoria Marshall and I described as “a giant step back from 
the front” (Harris & Marshall, 1998, p. 579), the quality of public services 
will drop, as will the expectations of library users, and the invisibility of librar-
ians and their skills will intensify in an unpleasant and prophetic cycle. Current 
management practice in some North American libraries favors the replace-
ment of professional librarians at centralized service points with less-qualifi ed 
staff and the substitution of paid labor with do-it-yourself technologies for 
users. This arrangement was very much in evidence in our U.K. study where 
interviews with public library managers, staff members, and patrons revealed 
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uneasiness over the role of library staff. This uneasiness was related, at least in 
part, to the presence of ICTs, particularly public Internet access in the library, 
which was connected, in turn, to the self-service model that has been adopted 
by the library’s management. As the following passages reveal, the comments 
of the managers, staff members, and library users can tell us a great deal about 
how technology intersects with different stakeholders’ views of the positioning 
of library work, workers and relations with users. 

When asked about the library’s self-service strategy, one of the managers 
explained,

We are trying to empower the users . . . to give people choices of what they want to 
do. So if they don’t want to talk to a member of staff then they can come in and they 
can return their books, issue their books, collect their reservations on a PC without 
necessarily having to queue up . . . There isn’t much time for enquiry desk staff to do 
more research-intensive questions. I think we would normally say a maximum of ten 
minutes for enquiry and if they can deal with them in less time then so much the bet-
ter. It’s . . . giving the means for the person to be able to fi nd out the answer, referring 
to some books and websites, or materials that can be used . . . At the enquiry desk we 
might provide sort of short answers to questions but then we would normally channel 
people to the resources that they can fi nd out themselves. 

Several of the patrons in our study had clearly accepted this idea and expected 
to look after their own needs in the library. As one man told the interviewer, 
“If you had a problem you should try and sort it out yourself before you 
go and start asking for help from other people.” Others patrons, however, 
appear to have adapted to the self service model out of necessity, in order to 
avoid long line-ups at the inquiry desk or because they aren’t sure what kind 
of a reaction they’ll receive from the staff. Some described their frustration 
when they’ve waited for over-worked staff members to pay attention to their 
needs. Others felt snubbed as a result of the limited time staff spent with 
them. One woman said about an interaction with a library staff member, “I 
left there thinking . . . she doesn’t really care. I think she gave me about eight 
minutes of her time.” 

The value patrons place on meaningful connections with library staff, espe-
cially librarians, ought not to be underestimated. As one woman explained, 

I would assume it would be the case if I came in and said to someone who worked in 
the library, “I’m looking for information on such and such” they can certainly tell me 
where the information is and they . . . may be able to recommend something. What’s 
more important is that you feel that they’re genuinely helping you, rather than point-
ing over their shoulder toward a particular aisle. It’s all to do with that moment with 
interaction, which is what gives you your fi nal opinion on the librarians. 

Members of the staff are quite aware of this desire by some of the library’s 
patrons for more access to their time and for better quality interactions at 
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the inquiry desk. Several of them described their frustration in trying to meet 
users’ needs within the constraints imposed by the library’s policy to limit the 
time spent in response to reference inquiries: 

I suppose we have a responsibility, but I don’t know if it’s an offi cial responsibility, it’s 
kind of a moral responsibility, to fi nd the information for somebody and make sure it’s 
trustworthy. But when you’re that rushed and other people are in the queue, jumping 
up and down, and the phones are ringing it’s very hard . . . it’s not our fault, we do 
the best we can and I know we’re not nearly meeting the needs of people. 

People want you to spend time . . . they want to tell you a bit about it, so you need 
to be able to listen, I think, and spend that time. But sometimes you’re conscious that 
obviously there’s a queue of people and you can’t spend the time. . . . It’s all to do 
with time, isn’t it? Being able to give each person that time. 

Some staff members also contest the boundaries of the library’s self-service 
orientation and commented on the impact of the self-service model in terms 
of its value to users. One librarian remarked, 

The organization wants new ways of working that the public don’t like, and we’ve 
been developing. I think that perhaps we went too far . . . all this emphasis on self-
service . . . we have expectations of ourselves that are not the expectations that the 
user base in general has. 

Furthermore, as the following comments reveal, some librarians are pain-
fully aware of what the positioning of technology within the library’s self-
service model implies for their own work roles: 

I personally think they’ve thrown the baby out with the bathwater . . . they’ve actually 
forgotten what libraries are about . . . I mean with people in it, physical human beings 
who as well as helping people with technology, who actually know what they’re talk-
ing about can give that sort of advice across a whole range of subjects . . . there’s no 
need for us, IT services replaced it all.

We are spending less time on the enquiry desk and I think that is the nature of 
where public libraries are going, in general . . . it is not about clarity and depth and 
precision of the information anymore. It is about point and facilitating, rather than 
gatekeeping and providing. I think that is the difference. I think that is why librarians, 
especially in public libraries, feel that their little bit of ground is slowly being squashed 
into nothing. (emphasis added) 

If the ultimate expression of the gender/technology relation in librarian-
ship is to remove librarians almost completely from the front-end of library 
service, it would be a very sad thing indeed. It seems quite clear in the com-
ments from library users and staff in our U.K. work—and I’ve no reason to 
believe that it is otherwise in North America—that there is a desire for more 
rather than less relationship, that is, supportive mutuality in the information 
search and use process in the library. Banishing librarians from this role seems 



 TECHNOLOGY, GENDER, AND THE VANISHING LIBRARIAN 177

unfair to users and undermining of what, at least in my mind, is one of the 
core missions of the library. Why would we write out of the script this care 
role of librarians? Again, one can look to the role of gender in the valuing of 
work. Care work is generally seen to be women’s work and, because women’s 
work (yes, even when it’s performed by men) is not seen to be particularly 
skilled, it is, as a result, accorded little value. There is great pressure on man-
agers, especially in public sector organizations, to reduce the costs of service 
by bringing down or eliminating labor costs, particularly labor that seems 
over-priced relative to the value it adds. The time that librarians (and other 
library staff ) spend interacting with library patrons in what may seem, on 
occasion, to amount to little more than meandering chat, is, in fact, part of 
the relational work that builds trust and often brings to the fore what users 
need. Replacing such opportunities for exchange with self-service technolo-
gies will indeed reduce costs and enable patrons to perform routine library 
work themselves, such as checking out and renewing books. Pushing patrons 
to the Internet, essentially to perform their own reference transactions, will 
also keep costs down, as this work, too, is offl oaded from library staff to end 
users. Such strategies are often justifi ed by claims that they will empower 
users and free up staff time for real professional work. However, in many 
cases, the end result is simply that patrons look after themselves, do not see 
library staff as having much to offer, and that fewer librarians have jobs in 
these settings. In other words, librarians are disappearing while, just as they 
might at home, patrons rely on keyword searching in popular search engines, 
which yields results that are sometimes disappointing, often overwhelming, 
and frequently full of material from dodgy, unreliable sources. 

CONCLUSION 

To step out of this downward spiral, the profession’s members must work 
together to (re)claim librarianship’s rightful position as a leader in the infor-
mation sector and proclaim (to themselves and their publics) the ongoing 
signifi cance of the profession and the important skills its members have to 
offer. Awareness of the fundamental sexism that drives the denigration of 
the fi eld and its members should, I hope, fuel a little gumption by librar-
ians to push back against those who are, with little thought, disappearing 
them. I agree with Michael Gorman (2000), who writes that “librarianship 
has a structure and a history, and it behooves librarians to recognize and cel-
ebrate their unique identity and mission” (p. 14). During a recent visit to the 
University of Wisconsin–Milwaukee’s School of Information Studies, I was 
very much impressed by the graduating students who presented reports at a 
research seminar. These students are sophisticated, knowledgeable, and con-
fi dent users of technology, and several of them were completing dual degree 
programs, master’s of library science in combination with master’s programs 
in other disciplines, such as geography and public history. Their entrance to 
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the profession is a positive indication that librarianship continues to attract 
gifted individuals who have what it takes to make signifi cant contributions to 
the fi eld. This is good news indeed, given the persistent failure within the pro-
fession to promote the skills and expertise of its own members, which is one 
of librarianship’s most signifi cant challenges and seems inconceivable in the 
face of the obvious talents of its newest entrants. To rebuttress the discipline, 
we need, in addition to greater public recognition of the skilled members of 
the profession, a serious rethinking among educators in the fi eld about what 
it is we’re doing. Reclaiming, with pride, the labels of library, librarian, and 
librarianship as the core identity of the profession is an obvious fi rst step. Just 
as important, however, is a renewed commitment to prepare graduates who 
share the fundamental knowledge base of librarianship on which they can 
build specializations that will enable them to serve well, regardless of whether 
they are situated in libraries or other sectors. Knowledge of technology is, 
of course, part of this mix. However, such knowledge, set atop a void in the 
basics of L-skills, is not a very likely recipe for success. 

NOTE 

 1. Accountants, for example, are often perceived to be dull, while engineers are 
sometimes regarded as socially inept nerds. 
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CHILDREN AND INFORMATION 
TECHNOLOGY 

Andrew Large 

The rapid penetration of information technology (IT) into schools, libraries, 
and homes since the early 1990s has opened many opportunities for children 
to enrich their educational, leisure, and social activities. The children repre-
sent the fi rst generation to grow up in the so-called digital age. At the same 
time, IT has raised a plethora of concerns, including fears about uncontrolled 
access to inappropriate content on the Web, an encouragement to plagiarism 
through the ease of cut and paste operations, personal insecurity as a result 
of adult Web predators, reduced time devoted to book reading, a widening 
of the gulf between the digital haves and have-nots, and even the rise of child 
obesity as a result of hours spent in front of computer monitors. This chapter 
will explore IT for child users and provide some critical commentary on the 
research fi ndings discussed. 

Given the breadth of the topic under consideration, some boundaries 
must be drawn. First, as far as possible the focus will be children up to the 
age of around 12 years (a few exceptions will be made when adolescents 
have been included alongside children within the same research study). At 
the lower end of this age scale, children are now using computers from 
their parents’ knees by their second year, and by their third year are able 
to control a mouse, and can point and click (Calvert, Rideout, Woolard, 
Barr, & Strouse, 2005). The upper age marks both the end of child develop-
ment (Kail, 2004) and in many educational jurisdictions the termination of 
elementary school studies. Second, it will draw heavily on research studies 
conducted with North American children, and only to a much lesser extent 
with those in other parts of the world. Third, it will concentrate heavily on 
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one information technology—the Web—and have less to say about other 
technologies such as CD-ROM as well as communication technologies like 
e-mail, chat rooms, and instant messaging, although younger and younger 
children are using those as well. Finally, it will not consider the expand-
ing area of social networking, despite the growing popularity among young 
people of services such as Facebook and YouTube as well as the virtual envi-
ronment offered by Second Life. Researchers are now turning their atten-
tion to such phenomena, but as yet it is premature to evaluate their use by 
young children and the role they play in children’s educational, leisure, and 
social activities. 

Children’s encounters with IT can be traced back to the 1980s, and it 
is in the second half of that decade that the early research studies on their 
information behavior in digital environments began to appear. Neverthe-
less, interest in children as a specifi c user community was relatively slow to 
emerge. For example, the Journal of the American Society for Information 
Science and Technology (under this and its earlier names), a leading informa-
tion science journal, published its fi rst article of any kind on children (or 
teenagers) as primary research subjects in 1985, but it was only in 1994 that 
an entire volume of the journal included as many as two articles devoted to 
them (Rothbauer & Gooden, 2006). The growth of interest in children and 
IT in the late 1990s can be ascribed in part to the emergence of the Web and 
the consequent large-scale introduction of IT into elementary schools. It can 
also be explained by developmental theories that remind us that children are 
not merely short adults but a user community (or in reality a series of com-
munities) with different cognitive and affective capabilities from their adult 
counterparts when it comes to using and exploiting IT. 

INFORMATION TECHNOLOGY 
AT HOME AND IN SCHOOL 

A growing number of studies in North America and Europe attest to the 
ubiquitous roll of IT in young people’s lives. Very young children spend most 
time at the computer playing games (Calvert et al., 2005). Game playing 
continues as they get older, but the Internet as a broader resource becomes 
an alternative attraction both at home and in school as development con-
tinues. Several surveys of Internet use have concerned themselves with the 
kinds of Internet activities engaged in by children. In Canada, a Media Aware-
ness Network survey found that in 2000 the most popular Internet activity 
among students aged 9 to 17 was playing and downloading music, followed 
by e-mail, surfi ng for fun, playing and downloading games, instant messaging, 
chat rooms, and, only in last place, homework (Media Awareness Network, 
2001). When asked about the greatest benefi ts from using the Internet, the 
respondents placed easier access to information in second place, below com-
municating with people but above entertainment or enjoyment; nevertheless, 
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educational benefi ts were placed at the end of the list. A survey of parents 
(Media Awareness Network, 2000), however, had them placing much more 
weight on the educational advantages of the Internet for their children rather 
than its entertainment benefi ts (61% compared with just 11%). There is, there-
fore, a disconnect between what children actually are doing online and what 
their parents think they are doing! 

Do leisure-based Internet activities adversely affect children’s mental and 
physical well-being? Attewell, Suazo-Garcia, and Battle (2003) found little 
evidence in the United States that children’s use of computers for a moderate 
amount of time (up to eight hours per week) is associated with less time spent 
on reading, sports, or outdoor activities, but heavier usage can be associated 
with less time for sports and outdoor activities and, in a small but worrying 
number of children, with obesity and consequent health problems (though 
they concede that this could be explained by obese children preferring to play 
with computers, rather than computer use causing obesity). 

In the classroom, research studies demonstrate ambivalence as to the ben-
efi ts derived from IT. One perspective is that it can act as a powerful moti-
vator in school and can encourage creative thinking (Waite, 2004). In their 
review of the literature on the Web as an information resource for students in 
elementary and high schools, however, Kuiper, Volman and Terwel (2005) 
point out that the Web does not support the learning process as a matter of 
course but is a tool that, in certain conditions, can play a role in students’ 
learning processes. Wallace, Kupperman and Krajcik, (2000) share this view. 
In studying grade-six students carrying out an assignment on the Web, they 
found the students to be engaged and involved in their work but remained 
skeptical about the Web as a learning resource. The authors say that Web 
tools are not yet designed to support learning and give almost no support for 
fi nding content based on meaning and no means for using information once 
it has been found. They raise a number of crucial questions, including how 
tasks and tools can be defi ned to take advantage of the unique features of the 
Web, and what comprise the real information needs of students that can be 
satisfi ed by the Web. 

Some teachers have found that technological innovations can help level 
the playing fi eld for special needs students by expanding the learning envi-
ronment beyond the classroom. Hasselbring and Glaser (2000) think, how-
ever, that the Internet becomes a powerful tool for learning only if it offers 
students opportunities not only to gather a wide variety of resources and 
information but also to exchange their thoughts and ideas with others in 
collaborative learning environments—they say that this is especially benefi cial 
for students with learning disabilities as it can actively engage them in the 
learning process. Waite, Wheeler, and Bromfi eld (2007) agree that lower 
achievers may improve their performance by using IT but only if carefully 
planned in the context of their learning styles. In general Waite, Wheeler, and 
Bromfi eld say that it is the able students who appear to best adapt IT to their 
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purpose and achieve the greatest improvements in attainment. Hyperlinks are 
especially helpful for students with mild learning disabilities, although they 
also can overwhelm them, and multimedia can help by providing alternative 
ways to present information. Planning Web activities for students with mild 
disabilities has to consider the structure of the learning, the amount of guid-
ance the learner will receive, the kinds of activities that emphasize higher 
order thinking skills, and the interactivity of the sites selected (a key principle 
behind meaningful learning on the Web). 

Williams (1999) found in his visits to an elementary school that teachers 
themselves expressed concerns about their own abilities to incorporate the 
Internet into their work in a way that would maximize its potential; for-
mal, structured training for teachers appears to be needed. Sutherland-Smith 
(2002) says that teachers as well as students must be comfortable and com-
petent with the Web if they are to use it successfully. She argues that special 
teaching techniques are required to teach students how to read Web-based 
text, including developing mechanisms to overcome frustration with tech-
nology and search guidelines to avoid random text scanning. Wallace et al. 
(2000) also believe that teachers need strategies to help students learn from 
the Web. A Pew study conducted in the United States during 2001 and 2002 
found that many teachers had not yet recognized the new ways in which 
students access information, identifi ed wide variation in teacher policies on 
Internet use by students, and concluded that professional development and 
technical assistance for teachers is crucial for the effective integration of the 
Web into curricula (Levin & Arafeh, 2002). In the context of digital library 
use, Abbas (2005) argues for better instruction of children in schools in such 
matters as term selection and information seeking more generally. The incor-
poration of information literacy into the elementary school curriculum would 
likely pay dividends throughout not only the remainder of their education 
but also into adulthood. 

LIBRARIES, INFORMATION TECHNOLOGY, 
AND CHILDREN 

Surprisingly little research has been published about young people’s use of 
the Web within public or school libraries. Dresang, Gross, and Holt (2003) 
comment on the irony that so much importance is given to networked digital 
resources for children and yet it was not until 2001 and 2002 that the fi rst 
efforts were made to collect or analyze data to evaluate children’s use of 
them. These authors have developed an outcome-based research evaluation 
model to guide them in a study of children aged 9 to 13 who were using 
resources and services in the St. Louis Public Library. In the study, four criti-
cal questions were raised: To what extent are resources invested in technol-
ogy in public libraries reducing the digital divide for children? What level of 
knowledge, skills, behaviors, and attitudes do children have with networked 



 CHILDREN AND INFORMATION TECHNOLOGY 185

technology, as evidenced by public library use? What effect does children’s 
use of technology have on library policies and service responses? What is 
the impact of children’s use of technology in various public libraries over 
time? These questions await clear answers, though Gross, Dresang, and Holt 
(2004) have themselves made a start. For example, regarding the fi rst ques-
tion, they report that the public library is playing an important role in reduc-
ing the gap between the technical elite and the technical poor in low-income 
communities. In the case of other questions (such as the attitude of library 
staff towards young computer users and the effects this may have on repeat 
use), however, the authors call for more research. Overall, they conclude that 
public libraries need to know more about how children use the technology 
being provided for them. 

Silverstein (2005) argues that digital reference services can play an impor-
tant role for children. Such services can help them fi nd information for school 
projects but also for broader purposes such as enabling sick children to iden-
tify chat rooms where they could talk to others with the same problems. In 
this way, these services can support self-initiated learning. Silverstein believes 
that children should receive training in school about the use of digital refer-
ence services. A number of AskA services also have been created for children 
(these work outside formal libraries and provide answers, often from experts, 
to questions submitted on specifi c themes such as science, volcanoes, or art). 
Lankes (2003) provides an interesting discussion of both library-based and 
AskA services. He offers data to suggest that all levels of education, including 
elementary, use digital reference services, and that students’ education ques-
tions, while covering a broad range of topics, concentrate most heavily on 
science. He also argues that the library community has many contributions 
to make to the digital reference research agenda specifi cally with respect to 
education.

Librarians serving youth in public and school libraries have been early and 
active adopters of IT of all kinds (Walter, 1997). Kafai and Bates (1997) 
believe there are abundant opportunities for school library media specialists 
to be involved in Internet instruction in schools. Schofi eld and Davidson 
(2002) found that school librarians took a leading role in devising and man-
aging Internet activities in the school district they investigated: they intro-
duced the Internet to students and teachers who did not have classroom 
access, shared resources from the Internet with teachers, and helped with 
curricular activities. Shantz-Keresztes (2000) summarizes a conversation 
between Canadian teacher-librarians in the Calgary (Alberta) Board of Edu-
cation who discuss, among other topics, how teacher-librarians sell their role 
as information literacy specialists to teachers, and what strategies can be used 
by teacher-librarians in their cooperative planning with teachers to ensure 
students have the necessary background to evaluate Web sites. 

Children have not been ignored in the provision of digital libraries of 
various kinds. The International Children’s Digital Library (ICDL) can be 
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accessed via the Web to fi nd the full text of 1630 children’s books in 38 
languages (as of spring 2007). Its innovative interface, which allows books to 
be retrieved by their cover’s color, their length (short, medium, and long), 
target age group and genre (make belief or true), and characters (kids, real 
animals, imaginary creatures) as well as by a more traditional keyword subject 
search (http://www.icdlbooks.org), was designed by an intergenerational 
team including children alongside adults. Its originator, Allison Druin, says 
that “when it comes to libraries, adults generally talk about children but rarely 
talk to them”; she decided to change this (Druin, 2005, p. 21; see also Druin 
et al., 2003). The ARTEMIS digital library was designed for middle and 
high school students to help them fi nd information about science topics in 
order to support inquiry-based learning. It was organized by topic, included 
a scavenger hunt practice area, and incorporated scaffolding to support and 
structure users’ thinking (Abbas, 2003). ARTEMIS has been used to support 
research into children’s information-seeking behavior (Abbas, 2005). Also 
available on the Web is StoryPlace, a digital library for children from the Pub-
lic Library of Charlotte and Mecklenburg County (http://www.storyplace.
org). It offers a series of bilingual (English and Spanish) services to its young 
readers.

In terms of library catalogs, CD-ROMs, and other electronic sources of 
information typically found in libraries, there is a substantial research litera-
ture on children’s use of such resources, which will be covered in the follow-
ing section. 

INFORMATION-SEEKING BEHAVIOR 

The early studies of information-seeking behavior in digital environments 
mainly looked at how children retrieved information from CD-ROMs. By 
the early 1990s, a wide variety of multimedia information resources targeted 
specifi cally at children were available in this medium. Many were children’s 
encyclopedias, designed to facilitate rapid retrieval of discrete information 
chunks, and often multimedia versions of an original print title. These CD-
ROMs could offer an engaging, interactive experience for the young student. 
Although students were willing to explore and experiment with interfaces 
(Large, Beheshti, & Breuleux, 1998; Large, Beheshti, Breuleux, & Renaud, 
1994), they were not necessarily effective at retrieving information from these 
CD-ROM titles (Marchionini, 1989; Oliver, 1996). In any event, regardless 
of its strengths and weaknesses as a classroom resource, CD-ROM technol-
ogy proved transient and has been largely superseded by the expansion of the 
Internet and the rise of the Web. 

With the introduction of Online Public Access Catalogs (OPACs) into 
public and school libraries, interest was stimulated in how children used these 
tools to fi nd bibliographic information and what implications their behavior 
had for OPAC design. Edmonds, Moore, and Balcom (1990) had compared 

http://www.icdlbooks.org
http://www.storyplace.org
http://www.storyplace.org
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children’s use of a card catalog with an OPAC in the context of a public 
library. They found that the children preferred the card catalog and were 
more successful when using it, perhaps because the OPAC required users 
to navigate through multiple screens, at each of which errors could be com-
mitted. Borgman and her colleagues sought a solution to such problems by 
building a prototype that featured direct manipulation and browsing (Borg-
man, Hirsh, Walter, & Gallagher, 1995). They reported that this approach 
overcame problems relating to several diffi culties typically encountered when 
children use traditional OPACs to search for information: typing and spelling 
keywords, selecting appropriate keywords to answer an information need, and 
linking keywords with the appropriate Boolean operators. Solomon (1993) 
looked at children in grades one through six as they used their school OPAC 
throughout an academic year. He was surprised to fi nd that even the young-
est children could be successful but nevertheless suggested the incorporation 
into OPACs of specifi c tools that ranged from spell checkers to interactive 
interfaces that could adapt to users’ competencies. Abbas (2005) cites several 
studies to argue that children benefi t from metadata schemes developed spe-
cifi cally for them and with their unique needs in mind, but she adds that few 
have been developed. She also proposes that children should be involved in 
metadata creation alongside adult experts in order to get the best results. 

Riba (2007) criticized the help screens offered by children’s OPACs as 
being written in a language that was simply inaccessible to its potential users. 
More generally, she comments that OPACs were designed on the assumption 
that users know how to search, whereas young users have not honed such 
skills through practice. To be fair, a number of commercial OPACs from 
companies like DRA (DRA Kids) and Innovative Interfaces (Kids Online) 
have tried to respond to the special needs of children (Abbas, 2005). 

Turning to the Web, a useful overview of early Web-based information-
seeking studies can be found in Hsieh-Yee (2001), who includes research 
with children as well as adults, while Abbas (2003) summarizes several rele-
vant studies of children’s information-seeking behavior on the Web as well as 
in other digital environments such as OPACs and CD-ROMs. Large (2005) 
reviews the literature on children in the context of the Web in general but 
includes information-seeking behavior among his topics. Kuhlthau’s (1991) 
elaboration of the information-seeking process, while neither confi ned to 
children nor targeted at the Web, nevertheless is also useful preliminary read-
ing for any consideration of this topic. 

Children in the later grades of elementary school have received more atten-
tion from researchers than have younger children, in part because they were 
the fi rst to make use of IT in their school work. In contrast, relatively lit-
tle attention has been directed at information seeking by very young users. 
Cooper (2005) emphasizes that the developmental level of children affects 
their ability to use IT and that “responsible and well-considered design and 
content choices in keeping with a child’s developmental needs provide the 
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basis of positive digital environments for children” (p. 299). Kafai and Bates 
(1997), when looking at students in all six elementary grades, found that 
the children were able to use Web sites to advantage in their learning and 
could scroll and use hypertext links. Only the older children, however, could 
effectively use search engines and the rudiments of Boolean logic. Even then 
children generally encounter problems in selecting appropriate search terms 
and orienting themselves when browsing. There is a tendency to fl y from 
page to page with little time spent reading and digesting information, and 
relevance judgments about retrieved pages are diffi cult to make. Information 
seeking does not appear to be intuitive, and practice alone does not make 
perfect! All too often children fail to answer their information needs from the 
Web even though they—and in many cases also their teachers—are optimistic 
about their success. Children fi nd it hard to express their information needs 
in the kind of query formulations required by Web-based search engines and 
encounter problems in revising unsuccessful strategies. Schacter, Chung, 
and Dorr (1998) observed fi fth- and sixth-grade students as they searched 
for information to solve two complex problems, one well-defi ned and the 
other ill-defi ned. Their fi ndings confi rmed previous research  (Borgman et al., 
1995; Hirsh, 1999; Kuhlthau, 1991; Large et al., 1994; Marchionini, 1989) 
that children are reactive searchers rather than planners, do not exploit the 
advanced search features available to them, and perform better on ill-defi ned 
tasks than well-defi ned ones. Bilal (2000, 2001, 2002a) examined how sev-
enth-grade students used a Web portal designed for children, Yahooligans!, to 
fi nd information for an assigned, fact-based search task, an assigned research 
search task, and a fully self-generated search task. Overall she found that the 
students tended to query the system in natural language (despite the fact that 
Yahooligans! only expects keywords), generated their queries using either 
too broad or too specifi c concepts, initiated new searches when confronting 
an error in spelling rather than attempting to correct the spelling mistake, 
ignored next links when examining the search result pages, and skimmed 
the search result pages, usually exploring only the fi rst links appearing at 
the top of the list. Bilal attributed the children’s limited degree of success 
to the complexity of the task, their inadequate level of research skills, their 
tendency to seek specifi c answers, their inadequate knowledge of how to use 
the Yahooligans! search engine, poor navigational skills, and inadequacies in 
the design of Yahooligans! 

Large, Beheshti, and Moukdad (1999) collected data from a series of 
searches conducted over several weeks by 53 sixth-grade students working 
in groups of two or three on a class project. The students made little use 
of Boolean operators or other advanced search features. They had diffi cul-
ties generating search terms to articulate their information need in a man-
ner that would retrieve relevant information from the Web. The students 
expressed frustration at the diffi culty in fi nding a few highly relevant pages 
and at determining relevance from the information displayed in their hits 
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(Large & Beheshti, 2000). Bowler, Large, and Rejskind (2001) looked at the 
captured search data and interview transcripts from just one of these student 
groups. The authors report in some detail on the problems encountered by 
the one girl and two boys in searching, interpreting and using the retrieved 
information. They conclude that the search engines used were unsuitable 
for children and the retrieved Web pages in the main also unsuitable in con-
tent and vocabulary. For the most part, students’ searches were unplanned, 
demonstrating a lack of strategic thinking. Students’ information-seeking 
skills improved, however, with experience (see also Lawless, Mills, & Brown, 
2002).

Hirsh (1999) examined the search strategies and relevance criteria employed 
by elementary school students when seeking information on the Web for a 
class project. She found them to be very impatient (often aborting a poten-
tially useful search if a Web site took too long to download) and negligent 
in keeping track of how they searched for information. This meant that they 
spent a great deal of time attempting (often unsuccessfully) to recreate an 
earlier successful search. Wallace et al. (2000) also conducted a study of sixth-
grade children searching the Web for information for a classroom assign-
ment. The study found that the students used simple and repetitive keywords 
and, despite the exploratory nature of the Web, did not stray far from their 
latest list of search results. They seemed to prefer to fi nd immediate answers 
to their questions rather than explore more generally a topic, and they were 
unable to improve their strategies in the light of earlier experience. 

An alternative to the keyword search is browsing subject hierarchies or 
following hyperlinks. Many studies (Bilal, 2000, 2001, 2002a; Large & 
Beheshti, 2000; Large et al., 1999; Schacter et al., 1998; Watson, 1998) 
report that children seem to prefer browsing strategies to searching strate-
gies, probably because the former require less cognitive effort on their part, 
recognition being easier than recall. Furthermore, they may be more success-
ful when employing browsing techniques than when using keyword search-
ing. Browsing, however, is not free from problems. In particular, children 
can encounter navigational problems when following links and may quickly 
become disoriented. For example, Bilal (2000, 2001, 2002a) in her work 
with seventh-grade students attributes the many looped searches and hyper-
link paths (indicative of diffi culties with memory recall) to disorientation and 
cognitive overload caused by the nature of the Internet environment. Fur-
thermore, Large, Beheshti, Nesset, and Bowler (2006) found that brows-
ing is the preferred student strategy only when it is straightforward to select 
the top-level entry point into the taxonomic structure, and then again at 
each succeeding level through the hierarchy to identify the appropriate entry 
(term).

Hirsh (1999) focused her attention on the important question of relevance: 
how do children make relevance judgments about information retrieved 
from print materials and CD-ROMs as well as the Web? She concluded that 
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children had problems in evaluating the authority and accuracy of informa-
tion, and that their opinions were mixed about the Web as an information 
resource. Enochsson (2001) also was interested in how students (in her case 
Swedish children aged 9 to 11) make relevance judgments. Although she 
was able to categorize some students as refl ective in performing this task, she 
found many to be credulous or unrefl ective. 

Considerable interest has been focused on gender differences in children’s 
attitudes towards and perceptions of computers in general, but research results 
are not consistent. Some studies suggest that males show greater interest than 
females in and knowledge about computers (for example, Teasdale & Lupart, 
2001; Young, 2000) or that females perceive them as being diffi cult to use 
or less interesting than do males (Teasdale & Lupart, 2001; Wolters, 1989). 
Others (for example, Bain & Rice, 2006; Calvert et al., 2005) found that gen-
der differences were not signifi cant, especially at younger ages. In the more 
specifi c context of information retrieval, however, gender appears to infl uence 
certain searching and browsing behaviors on the Web (Schacter et al., 1998; 
Mumtaz, 2001; Orleans & Laney, 2000; Siann, Durdell, Macleod, & Glissov, 
1988). In particular, boys scan pages more rapidly and click on more hyperlinks 
than girls (Large, Beheshti, & Rahman, 2002b). In terms of search success, 
however, it remains unclear as to whether gender plays a signifi cant role. 

Surprisingly, Bilal and Kirby (2002) are the only authors explicitly to 
examine the similarities and differences between children (in their case from 
seventh grade) and adults (graduate students in information science) as they 
looked for information on the Web using a children’s portal (all were nov-
ices). The latter were more successful than the former in fi nding answers to 
a factual question, although the researchers do identify many similarities in 
the behavior of these two very different age groups. As regards compari-
sons between young people and adults, a major problem lies with the adult 
research literature: it has focused very heavily on university students who may 
not be the most appropriate group to compare with children—it would be 
interesting to see how children compare with less well-educated adult popu-
lations whose language manipulation skills, for example, may be different 
from those in the university community. 

What do children themselves have to say about the Web as an information 
and learning resource? Surprisingly few researchers have focused attention 
on the students’ own perceptions of the Web despite the stress, at least in 
library and information science, on a user-centered approach to the design 
and deployment of information systems. As a consequence, data are piece-
meal as well as being scattered across various age groups. 

Large and Beheshti (2000) interviewed 53 students from two sixth-grade 
classes in a Canadian elementary school to ascertain their reaction to using the 
Web to fi nd information for a school project. On the basis of their responses, 
the students were categorized by the researchers as technophiles who strongly 
favored the Web as an information resource, traditionalists who favored print 
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materials, and pragmatists who used whichever best suited the kind of infor-
mation they needed to fi nd. Many of the students appreciated the amount 
of relevant information they could fi nd on the Web compared with books in 
their school or public library, and found it a good place for current or obscure 
information. However, they also reported frustrations with the diffi culty they 
encountered in fi nding a few highly relevant articles. Although the study was 
undertaken some years ago, there is little to suggest that matters have greatly 
changed, and children continue to consult printed sources alongside their 
digital counterparts. Information overload (the moment when the amount 
of available information exceeds a user’s ability to process it) was the focus of 
a study undertaken in a Texan elementary school (Akin, 1998). The majority 
of students said they had experienced information overload, and it was more 
marked in the younger than the older students. 

CHILDREN AND INFORMATION TECHNOLOGY DESIGN 

Several of the information-seeking studies reported above commented 
specifi cally on the problems typically encountered by children and teenagers 
when using Web portals, whether these portals are specifi cally designed for 
that age group (as in the case, for example, of AskJeeves for Kids [now known 
as Ask For Kids, http:www.askkids.com], KidsClick, or Yahooligans!) or not. 
They suggest that searching and browsing could be improved by designing 
more appropriate portals. 

The fi rst steps in improving portal design for young users were taken when 
adults began to evaluate systematically Web portals that had been designed 
with children in mind. Broch (2000), for example, examined Yahooligans! 
and AskJeeves for Kids in terms of children’s cognitive and mechanical skills 
(see also Stevenson, 2001). McDermott (2002) reviewed a variety of special-
ized subject portals that are relevant to students with homework assignments, 
while Haycock, Dobor, and Edwards (2003) provided detailed evaluations 
of 20 most highly recommended and popular portals designed explicitly for 
children’s use on the Web, as well as short annotations on 11 others. Kuntz 
(2000), the manager of one children’s portal, identifi ed fi ve broad criteria 
that can be applied to evaluate children’s search tools. The fi rst criterion is 
the size of the database, though Kuntz says this is not too important because 
a children’s portal is likely to be highly selective in terms of the sites to which 
it provides access. The second criterion is the level of content accountability: 
What is the site selection policy and who does the selecting? Third, does the 
portal offer added benefi ts such as evaluative reviews of sites, site ratings of 
some kind, and site categorization based on factors such as readability, age, 
grade, or presence of multimedia? Kuntz’s fourth criterion relates to the kinds 
of search access methods provided—keyword searches of indexed records, 
subject directories, alphabetical lists, grade level/curricular listings, and so on. 
The fi nal criterion deals with the availability of additional features such as help, 

http:www.askkids.com
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spell checking (which he argues should be a feature in any children’s search 
tool supporting keyword searching), URL searching, links to other search 
services, absence of advertising, privacy policy (regarding information about 
users), layout, and design. Overall Kuntz argues that children’s portals should 
be attractive but not so as to distract from a primary focus on searching: there 
is a trade-off in making a site engaging without making it diffused. 

Several researchers have looked at how children organize concepts into 
categories that can then be organized into a hierarchical taxonomy (Bar-Ilan 
& Belous, 2007; Bilal & Wang, 2005; Large, Beheshti, Nesset, & Bowler, 
2007a). Large, Beheshti, and Rahman (2002a) organized several focus 
groups whose members were between 10 and 13 years of age to evaluate four 
children’s Web portals. The children were asked to say what they liked and 
disliked, as well as any changes they would make to the portals in order to 
improve their effectiveness and attractiveness for children. Through this pro-
cess useful ideas emerged from the children concerning both the presentation 
features (such as color, layout, graphics, and animation) and the functionality 
(in terms searching, browsing, and displaying information) of Web portals 
intended for young users. 

Nielsen (2002) argues that most Web site designs are based on pure 
folklore about how children supposedly behave or at best are insights from 
designers’ observations of their own children. To counter this, he conducted 
usability studies in the United States and Israel with children between the 
ages of 6 and 12. He found that the children often had the greatest suc-
cess when using Web sites intended for adults rather than children, so long 
as such sites had been designed very simply and in compliance with Web 
design conventions. Too many of the children’s sites had not followed such 
guidelines, being suffi ciently complex and convoluted as to stump the test 
users. Kafai and Bates (1997) found that Web sites for children in grades 
one through six in general were not child friendly as they incorporated too 
much text with diffi cult vocabulary. In their opinion, children prefer Web 
sites with high visual content and short, simple texts, they like animation and 
interactivity, and they have a low tolerance for download delays. Large and 
Beheshti (2000) agree on intolerance for slow downloads but conclude that 
children in practice will only exploit Web-based video and sound sequences 
(in contrast to text and still images) if this makes sense in terms of their task. 
It is diffi cult, for example, to incorporate such multimedia content into a 
traditional school assignment that asks for a written report to be submitted 
to the teacher. Enochsson (2001) found that fourth-grade children’s judg-
ments of Web pages were based on criteria such as content, currency, layout, 
usability, and interactivity. Loh and Williams (2002) agree that children are 
sophisticated enough to see beyond color, sound, and animation as novelty 
artifacts, though these may initially draw children to a Web site. After this 
novelty effect erodes it is interesting and captivating content rather than pre-
sentation features that motivates children to return to the site. 
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Other researchers have taken children’s involvement in the design process 
further by arguing that it is insuffi cient to design interfaces with children 
in mind or even to include children in usability studies: they want children 
to be actively involved in the entire design process (Large & Beheshti, 
2005). Druin and her colleagues in human-computer interaction explored 
the design of interfaces through intergenerational teams including children 
alongside adults, leading to the International Children’s Digital Library 
referred to previously (Druin, 2005; Druin et al., 2003). Two research teams 
have been infl uenced by Druin’s approach in the context of children’s Web 
portal design. Bilal (2002b, 2003) asked a group of seventh-grade students 
individually to draw an initial Web portal interface and then to modify the 
designs, if they so chose, after looking at two existing children’s Web por-
tals; she concluded that children can be effective design partners in such a 
task. Large and his colleagues organized two intergenerational teams com-
prising the researchers and students from a sixth-grade and a third-grade 
class, respectively. Each team worked over a number of sessions using a 
method the researchers have now named bonded design to design a Web 
portal suitable for elementary school students, starting with simple drawings 
and working towards a low-tech prototype. They subsequently converted 
these designs into operational portals that were enthusiastically endorsed by 
elementary school children in experimental and operational evaluations; the 
children appreciated both the interface designs and the retrieval functional-
ities (Large, Beheshti, Nesset, & Bowler, 2004; Large et al., 2006). One of 
these portals is now available on the Web (http://www.historytrek.ca) for 
anyone to use. 

DIGITAL CONTENT AND PERSONAL 
SAFETY ISSUES 

Access to digital information and the skills to fi nd it are of little avail if 
suitable content is sparse. Minkel (2000), based on his work as a children’s 
librarian in a public library, was able to suggest Web sites suitable for young 
children, but in general he considers CD-ROMs more successful than the 
Web for children under seven years’ of age (because CD-ROMs rely heavily 
on point and click graphics, reducing the need to read text, while maintain-
ing the fast response time that children demand). Pearman and Lefever-Davis 
(2006) add that CD-ROM storybooks can include sound and animation that 
make the books come alive as well as providing pronunciation and phonics 
games that may help reading. Harbeck and Sherman (1999) share Minkel’s 
doubts about the effi cacy of Web sites for children aged seven and under. 
They do not subscribe to the strong and pervasive faith that younger and 
younger children benefi t at home and school from the marvels of electronic 
communication technologies, and are critical of the vast majority of Web sites 
they reviewed that had been designed for young children. 

http://www.historytrek.ca
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Children’s use of the Web for both educational and recreational purposes 
has not gained positive reactions from all adults. The availability of text and 
images considered pornographic in particular has provoked widespread dis-
cussion regarding the pros and cons of content control. As Wartella and 
Jennings (2000) have commented, the Web is no exception here; each new 
mass media innovation has prompted debate on its harmful effect, especially 
as concerns young people. Proponents of media innovation generally have 
argued that new technology benefi ts children by opening new worlds, while 
opponents have warned that new media can undermine children’s morality, 
causing them to engage in illicit sexual and criminal behavior. The latter 
perception does have some factual grounding. There is evidence that adults 
are not necessarily aware of how much time children are spending online and 
what exactly they are doing there. In one Dutch study (Soeters & van Schaik, 
2006), 62 percent of the children (between 8 and 12 years old) admitted 
to using the computer secretly at home, school, friends’ homes, or in the 
library; 50 percent of the students reported a disturbing experience of some 
kind while online. 

Much has been said about fi lters, including reviews and assessments of 
individual products. Curry and Haycock (2001) conducted a survey among 
a sample of subscribers to School Library Journal to fi nd out how widespread 
is their use in North American schools and libraries. Of the respondents, 53 
percent of school libraries and 21 percent of public libraries were using fi lters. 
The researchers were surprised that so many respondents in both types of 
libraries understood little about how fi ltering software actually works. A sur-
vey of public libraries in the state of Indiana reported that 66 percent of the 
libraries used fi lters, with a further 22 percent planning to install them. For 
juvenile users (younger than 18 years) 90 percent imposed Internet restric-
tions of some kind (Comer, 2005). In the United States, the Children’s 
Internet Protection Act (CIPA), which came into effect in 2004 and man-
dates schools and libraries to install fi ltering software if they are to be eligible 
for federal funding, has infl uenced such decisions (for a fuller discussion, see 
Dresang, 2006). In Australia, a survey of public libraries conducted in 2005 
found that around 30 percent used fi ltering software. Furthermore, 71 per-
cent required parental consent for children to use the Internet in the library, 
and some libraries also required a parent or caregiver to be present (Australian 
Library and Information Association, 2006). In Canada, McKechnie (2001) 
examined policies applied to services for children by a sample of public librar-
ies; fi ltering software was prescribed by 21 percent, and a larger percentage 
required written parental permission or parental presence for Internet use by 
their children. These kinds of policies, of course, risk deterring unaccompa-
nied children from visiting the library altogether (Arrighetti, 2000). 

Many librarians, in contrast to politicians and parents, remain skeptical 
about fi lters and the censorship that they impose. For example, Diaz (1998) 
believes that such solutions have proven to be less than effective and are often 
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chosen by libraries only to placate boards and communities or provide some 
stopgap measure to limit offensive materials appearing on their work stations. 
As an alternative to fi lters, she suggests software such as the Library Channel, 
which provides guided access to the Web through a subject directory with 
three access levels: preselected sites accessed via menus; any URL; or sites not 
blocked by domain name or word in the domain name, which are added indi-
vidually by the library. Diaz concedes, however, that this is labor-intensive for 
librarians to build and maintain. Web portals designed specifi cally for children 
(discussed above), which provide access only to sites selected as appropriate 
in content and language for young users, in effect also fi lter out all other sites 
even though their primary intention may not be to impose censorship as such. 
The tension between access and control, especially with young users in mind, 
preceded the emergence of digital content, of course, but untrammeled access 
to Web content has undoubtedly heightened it. 

CRITICAL PERSPECTIVES 

The issues surrounding children’s use of IT are multifaceted and complex, 
although some trends can be discerned in relative confi dence. Information 
technology is likely to play an ever larger role in the lives of children both 
when learning and when playing. It is increasingly being used to support 
social intercourse, whether through e-mail and chat rooms, by swapping 
images, or entering virtual worlds like Second Life. Although teenagers may 
be more engaged than younger children in these activities, the age of partici-
pation is likely to decrease. One current obstacle is the need for typing, and 
therefore spelling; improved voice recognition systems could dramatically 
improve access for the young. It is also likely that information technology 
will become even more important in the classroom where every child may 
before too long expect to have a computer on the desk (or representing the 
desk). New generations of teachers who are IT-savvy will only further accel-
erate such developments. 

For young children, one barrier to the greater use of information technol-
ogy for learning is a relative dearth of content, especially on the Web, that 
is presented in a child-friendly way, using appropriate vocabulary and simple 
syntax. Large and Beheshti (2000) found that students often had to translate 
the content into their own syntax and vocabulary because it was not writ-
ten with a young audience in mind. Furthermore, in many cases the Web 
provided too detailed information, or else required the students to select 
and merge data from several different sites. Children’s books still tend to be 
more successfully packaged for their target audience in this respect, but as 
more young users exploit the Web it is probable that appropriate content will 
increasingly become available. 

Young users need a retrieval system with tools and mechanisms that not 
only offer contextual support but also encourage them to continue using 
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that system. To prevent children from experiencing anxiety through per-
ceived information overload or lack of control, an information retrieval 
system should empower the young user by offering features such as visual 
aesthetics (as seen through children’s eyes) conceptual and linguistic clarity, 
compatibility with the task, comprehensibility, consistency, controllability, 
familiarity, fl exibility, predictability, simplicity, and responsiveness. In order 
to engage the young user, the information system may also include some 
fun aspects (Shneiderman, 2004). One suggestion to accomplish this is a 
Search Pal, which provides context-sensitive help while displaying appropri-
ate emotions (Beheshti, Bowler, Large, & Nesset, 2005). Another might 
be to provide children with a measure of control over the system’s interface 
through personalization; for example, in the children’s Web portal, History 
Trek (http://www. historytrek.ca), users can personalize the mascot that is 
used to request help (Large, Beheshti, Nesset, & Bowler, 2007b). 

Virtual reality systems that encourage browsing may also provide an alter-
native to conventional search engines. Since virtual reality environments 
have been shown to be a highly effective means of teaching and transferring 
knowledge and can have a strong motivational impact (Bricken, 1991), and 
since browsing is a visual activity, familiar metaphors may be utilized and 
presented in three-dimensional virtual reality systems to increase their value. 
One experimental system is the VLibrary, which represents children’s Web 
sites about Canadian history as books stored on shelves in a library. Users 
can walk around the library, browse the shelves, select virtual books from 
the shelves, open them to see their content (that is, access the actual site on 
the Web), and keep any interesting books for future consultation (Beheshti, 
Large, Clement, & Tabatabaei, 2007). 

Alongside attempts to simplify information retrieval for children goes the 
need to induce a sense of information literacy even in the very young. One 
popular approach to the provision of information literacy skills for students 
is the Big6 program developed by Eisenburg and Berkowitz. This series of 
six steps—task defi nition, information seeking strategies, location and access, 
use of information, synthesis, and evaluation—emphasizes the importance of 
information literacy skills in problem solving and decision making (The Big6 
Associates, 2006). Abbas (2005) is one observer who argues that children 
should be taught more about information retrieval (IR) techniques; as she 
puts it, we need not only smart systems but smart children! 

The world of children no less than that of adults has been transformed by 
IT, whether in the home or in school, whether at play or at work. The library 
as a physical institution has not been left unaffected by this transformation. 
School and public libraries themselves have embraced information technol-
ogy through their online catalogs, digital libraries, and access points to the 
wider Web itself. They have also experienced a reduced need on the part of 
children, as of adults, to visit the library building in order to fi nd information 
for their school work. In a wider context, printed books in the library and the 

http://www. historytrek.ca
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home remain an important source of entertainment as well as information 
for children but face increased competition from computer games and digital 
communication for children’s limited time. The challenge posed by IT to the 
library is every bit as real where children are concerned as with their seniors. 
The technology itself is likely to become easier to use, smaller to accommo-
date, more portable—with a shift towards hand-held devices—and ever more 
powerful in its multimedia capabilities. Whether ultimately this enhances or 
effaces the library as a source of pleasure and learning, only time will tell. 

This review makes it clear that researchers from a variety of disciplines 
are focusing attention on a series of important issues relating to children’s 
interactions with IT. Research studies are trying to answer critical questions 
relating to the role of IT in the learning process: Under what conditions, if 
at all, does the Web enhance learning? How can teachers effectively integrate 
the Web’s resources into their teaching? Is the Web an important tool for stu-
dents with physical and learning disabilities, and what role can school librar-
ians and media specialists play? Should information literacy be a component 
within the curriculum even at the elementary level, and if so what should it 
encompass? A start has been made in answering these questions, but to date 
the results are too fragmented and in some cases contradictory to formulate 
with confi dence policies for school administrators, teachers, and librarians. It 
is hard to dispute the conclusion drawn by Schofi eld and Davidson (2002) 
that without teacher interest in using the Internet in their classrooms, efforts 
to link schools to it are likely to be pointless. They say that teachers suffer 
from twin obstacles: widespread lack of knowledge about computers and the 
Internet, and limited time in the classroom to use the Internet, and they 
believe there is little solid evidence about the impact of Internet use on either 
teachers or students. With a new generation of IT-savvy teachers as well as 
teacher-librarians and media specialists entering the schools, it is to be hoped 
and expected that this situation will change for the better. 

More research is needed to determine the current role and future poten-
tial of public libraries not only as places from which children can access IT 
resources and gain guidance or instruction where necessary and appropriate 
but also as institutions that can help to reduce the digital divide between 
children from IT-rich home and school environments contrasted with those 
from more deprived environments. More generally, what roles can children 
play in the design and development of children’s IT resources? Are certain 
researchers right in their assertion that in order to design effective technolo-
gies for children, the children themselves should be involved in that design 
process?

Parents, librarians, and teachers are well aware of the potential dangers that 
can befall children as they surf the Web, whether these dangers arise from 
Web content or other Web users. Yet these same adults often are equally 
aware of the educational and social benefi ts that the Web brings to chil-
dren. Beyond such practical concerns are the philosophical issues relating to 
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freedom of access to information and the limits that should be set on censor-
ship even when young information users are involved. 

Information technology is but a tool whose ultimate value depends upon 
the user and the use. There can be no doubt that children now are enthusias-
tic and frequent users, whether for leisure or educational purposes, whether 
to sit in isolation at the computer or to utilize the computer to communicate 
within extended social networks. This reality will not be reversed. The role of 
information professionals, educators, policy makers and parents, in collabora-
tion with children themselves, is to facilitate the exploitation of IT so as to 
maximize its potential to enrich the lives of young people while minimizing 
any harmful effects for this population that remains vulnerable to IT misuse. 
That remains the challenge for researchers and practitioners alike. 
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OPEN SOURCE SOFTWARE 
AND LIBRARIES 

Ajit Pyati 

OPEN SOURCE AND ITS DEMOCRATIC PROMISE? 

Faced with the increased commodifi cation of information resources and ser-
vices and the encroaching dominant logics of business/corporate culture, 
today’s libraries are in search of innovative technological solutions to protect 
the free fl ow of ideas. In response to this situation, a growing segment of the 
library profession is promoting open source software (OSS). OSS, both as a 
movement and as a form of software development, offers a challenge to dom-
inant proprietary models of software development. The basic idea behind 
OSS rests in its inverted logic of property, in which value is derived in the 
distribution and freely available nature of software code (the building block 
of software), rather than in exclusive ownership over code (Weber, 2004). 

OSS presents a more community-driven model of software development, 
with distributed developers creating code under various norms, informal and 
semiformal regulations, and licenses. The success of OSS can be seen in its 
penetration into various levels of society, through the Linux operating system, 
the popular Apache Web server application, and the Mozilla/Firefox Web 
browser, to name just a few prominent open source projects (Weber, 2004). 
Thus, while providing an alternative to commercial software development, 
OSS intersects comfortably with the proprietary software world and is also 
utilized by the for-profi t sector. OSS and free software, however, are also asso-
ciated with a sustained grassroots technology movement with an international 
following and community, and are often linked to alternative, community-
driven visions of an information commons (Bollier, 2003). Open source 
seems to be implicitly linked to a wider democratic technology movement in 
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the world, with the idea that enhanced participation in technological decisions 
challenges dominant societal logics of commodifi cation (Benkler, 2003). 

Two large and successful open source projects that provide a glimpse into 
the power of open source software are Apache and Linux. Apache dominates 
the Web server market, and Linux is the major open source operating system, 
with nearly 40 percent of large American companies using Linux in some 
form (Weber, 2004). The success of these projects depends on a large pool 
of developers distributed across the world, with many developers contribut-
ing code on a volunteer basis. However, the administrative structures of these 
projects ensure their fi nancial sustainability. 

The Apache Software Foundation was incorporated as a nonprofi t corpo-
ration in 1999, and now serves as an organizational umbrella for a range of 
Web-relevant open source projects (Weber, 2004). An Apace Software Foun-
dation board of directors is responsible for the overall direction, coordination 
among the different projects, legal issues, and other kinds of central services 
that benefi t the individual projects (Weber, 2004). The Apache Foundation 
thus manages and guides the development of the project. On a fi nancial level, 
Apache development can be described in terms of a cost-sharing mechanism. 
For instance, Apache development conforms to a model in which competing 
software users fi nd it to their advantage to cooperatively fund open source 
development because doing so gets them a better product at a lower cost 
(Raymond, 2001). A network of Webmasters has been able to pool their 
resources for a large project with wide benefi ts, rather than to compete against 
each other. 

Linux, on the other hand, has a more semiformal organization for deci-
sion making about code, and the last word on Linux’s code management 
structure rests with Linus Torvalds, the project’s founder (Weber, 2004). 
Raymond (2001) describes Torvalds’s style of development as, “release early 
and often, delegate everything you can, be open to the point of promiscuity” 
(p. 21). He further argues that the success of Linux, while owed in large part 
to Torvalds’s vision, is sustained through the effective construction of volun-
tary communities of interest (Raymond, 2001). 

The basic premise of the open source movement is the chance for more 
developers to have access to software code, which will allow for more success-
ful and bug-free software to be developed (Raymond, 2001). This approach 
to open source development often has a more practical and applied ideologi-
cal orientation. The open source movement, however, is also part of a larger 
political movement addressing more democratic and noncommercial forms 
of technology development. In Free Software, Free Society: Selected Essays of 
Richard M. Stallman (Stallman, 2002), the notion of free software is juxta-
posed with open source software. Richard Stallman, a computer program-
mer who began his work at MIT, is the main founder of the free software 
movement. The main distinction he makes between the free software move-
ment and the open source movement is in the value differences between the 
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two movements—he states that for the open source movement, the issue of 
whether software should be open source is a practical question and not an 
ethical one, whereas for the free software movement, open source is more 
of an ethical question and is part of a broader social movement (Stallman, 
2002).

Given these divergent strands in the objectives of the open source and 
free software communities, how do libraries fi t into this discourse? Librar-
ies around the world have also begun utilizing OSS to help develop some 
of their services, and some have suggested that the gift culture of the open 
source programming community complements traditional library service val-
ues. Gift cultures are, according to Raymond, “adaptations not to scarcity 
but to abundance. They arise in populations that do not have signifi cant 
material-scarcity problems with material goods” (2001, p. 81). He justifi es 
this analogy by stating that there is no serious shortage of disk space, net-
work bandwidth, and computing power, and software is freely shared. In a 
gift culture, social status is determined not by what you control but by what 
you give away—in the case of OSS, abundance creates a situation in which 
the only available measure of competitive success is reputation among one’s 
peers (Raymond, 2001). In the case of libraries, a gift culture exists in the 
sense that wide distribution and access to information is at the core of library 
functions. Also, the collaborative nature of OSS mirrors the many resource-
sharing activities of libraries (Clarke, 2000). 

The benefi ts of OSS can potentially reduce costs, give users more con-
trol, and increase software performance (Courant & Griffi ths, 2006). OSS 
certainly appears to give libraries more control over technological choices 
and an ability to bring library values to software (Frumkin, 2002); however, 
the technological, institutional, and social dimensions of this phenomenon 
need to be explored in further detail. In addition, successful OSS projects 
often depend on visionary leadership and the development of a large user and 
codeveloper community (Raymond, 2001), issues that need to be addressed 
in the context of library open source projects. 

A growing and diverse open source development community in libraries 
exists, but little research has focused on understanding how or whether OSS 
can enhance library service ethics and goals. It is important to keep in mind, 
however, that open source products are as commonplace as Web server appli-
cations (e.g., Apache), databases, programming languages, and operating 
systems such as Linux (Weber, 2004). Libraries thus interact and use many 
of these products and are thus open source users on a Web infrastructure 
level. In addition, some commercial library vendor products utilize some 
open source tools and applications (Chudnov, 2006). 

This chapter is a fi rst step in contextualizing the terrain of the library open 
source world within the larger open source/free software debates. I identify 
some key library open source examples, and explore challenges in the devel-
opment of library open source projects, along with future lines of action 
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and best practices research. Articulating a political angle to the library open 
source debate—particularly given the rise of a techno-corporate culture in 
the library world (Apostle & Raymond, 1997)—remains a task of growing 
importance and concern. 

LIBRARIES AND OSS: EXPLORING THE TERRAIN 

An active open source library community exists, with groups such as OSS-
4Lib and Code4Lib serving as clearinghouses for various library open source 
projects (Oss4Lib, n.d.). OSS is now being considered as a viable alternative 
to the often expensive proprietary library automation systems. For instance, 
a major OSS suite available for libraries is Koha. Koha is the fi rst open source 
integrated library system (Koha, 2005) allowing libraries to have access to 
library automation software. The software is free and follows the guidelines 
of the open source general public license (GPL). Developed in New Zealand 
by a company called Katipo Communications, the software now has been 
adopted in several libraries around the world. For instance, in New Zealand, 
the Horowhenua Library Trust has implemented the Koha OSS, as well as 
other libraries in North America and the rest of the world. 

The open source community within libraries is growing, with various 
applications developed for both academic and public libraries, as well as 
the presence of library-based groups dedicated to the promotion of OSS 
(e.g., Code4Lib; Oss4Lib). The size of the library open source commu-
nity is seen in a growing list of publications focusing on library-based OSS 
developments (Chawner, 2006), and it appears that the library open source 
community is approaching a level of critical mass in its development. In 
fact, some argue that the concept of OSS has become increasingly popular 
in the library fi eld, with many librarians often discouraged with commercial 
integrated library systems (Breeding, 2007). 

Why would libraries be interested in utilizing OSS? Many of the purported 
advantages—such as cost, customization, a rapid development cycle, more 
bug-free software —certainly apply. In addition, the context of the largely 
commercial library automation and vendor market has played a role in push-
ing libraries to consider OSS. A consolidation of major library automation 
vendors over the years has reduced the number of choices libraries have for 
their automation needs (Breeding, 2006), while a changing information envi-
ronment dominated by Internet technologies has given libraries new choices 
in meeting the information needs of their users (Pace, 2004). Thus, different 
models of development such as OSS can be appealing to libraries, which, 
like much of the IT world, are moving toward the greater adoption of OSS 
(Dietz & Grant, 2005). Moreover, on an ideological level, OSS, as a pur-
portedly democratic and grassroots technology movement, has symbolic and 
practical appeal for libraries trying to wrest control away from commercial 
vendors. Libraries are taking up OSS as a way to reduce the costs of expensive 
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commercial products and to take ownership over their own technology devel-
opment. In addition, it has been argued that the library profession ’s values 
line up with those of OSS (Frumkin, 2002). 

OSS potentially allows libraries to contribute to software development, 
which can empower libraries and bring library values to software (Frumkin, 
2002). The March 2002 issue of Information Technology and Libraries, in 
fact, is dedicated to examining the possibilities for OSS in libraries. One of 
the major themes in this issue is that OSS offers opportunities for resource 
sharing and for libraries to take more control of their technology situations 
(Frumkin, 2002). In addition, the open source movement allows for libraries 
to contribute to technology development, pool resources, and save time and 
money (Frumkin, 2002). 

Library Open Source Communities and Challenges 

Active communities focused on library open source projects also exist—as 
mentioned earlier, Oss4Lib and Code4Lib are two major Web sites serving 
as clearinghouses for library-based open source projects. Dan Chudnov, a 
prominent library open source leader, started Oss4Lib in 1999 and maintains 
it. The stated mission of Oss4Lib is to build “better and free systems for use 
in libraries,” and the site maintains a listing of free software designed for 
libraries and tracks news about related issues of interest (Oss4Lib, n.d.). The 
Oss4Lib mailing list and Web site, dedicated to OSS in libraries, examines 
these issues in more detail and is an active community dedicated to fi nding 
open source solutions for libraries. In terms of library-specifi c open source 
products, over 100 of these have been announced on the Oss4Lib Web site 
(http://oss4lib.org), but all fall into these basic categories: 

• metadata tools 

• protocols 

• OPAC/ILS (integrated library systems) 

• repositories 

• public services tools (e.g., library reserves applications) 

• bibliographic management 

• information retrieval (Chudnov, 2006). 

Code4Lib is a related Web site, and a Code4Lib annual conference now 
takes place, described as a “loosely structured conference for library tech-
nologists to commune, gather/create/share ideas and software, be inspired, 
and forge collaborations” (Code4Lib, n.d.). 

Despite the promise of OSS in libraries and some of its successes, some 
important challenges remain. One major challenge is the lack of technical 
skills among staff members in many libraries (Clarke, 2000). Larger libraries 

http://oss4lib.org
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with skilled systems staff may have the requisite technical expertise; how-
ever, many smaller and less fi nancially robust libraries face daunting technical 
challenges. In addition, the development of a signifi cant library community 
around open source projects remains a concern, especially since the develop-
ment of a user and programmer community remains central to the success of 
open source projects (Clarke, 2000). 

While communities such as Oss4Lib and Code4Lib exist, it is still an open 
question if enough skilled and committed programmers exist in the library 
community to sustain larger library-specifi c open source projects. On another 
note, a main challenge and key to the future success of open source in the 
library community depends on a shift in budgeting priorities (Clarke, 2000). 
Specifi cally, much of the fi nancial resources expended on commercial vendors 
would have to be reallocated for investment in staff. More technical staff 
members could be hired, or this investment could take the form of technical 
competency building for existing staff. 

Some of the advantages for libraries in adopting OSS are little or no upfront 
costs; however, proper expertise is needed to modify the code to meet local 
practices or requirements (Muir, 2005). In addition, open source products 
can develop faster because there are multiple sites working on enhancements, 
developers are usually closer to the end user, and troubleshooting is spread 
across a large number of sites (Muir, 2005). However, potential drawbacks 
to OSS include the issue of who actually provides support, needs for technical 
expertise, and the hidden costs that go into having staff spend time support-
ing, tailoring, and enhancing software (Muir, 2005). Regardless, OSS can 
benefi t libraries by lowering initial and ongoing costs, eliminating vendor 
lock-in, and allowing for greater fl exibility (Corrado, 2005). 

OSS, in conjunction with open access (OA) and open standards move-
ments, can be benefi cial to libraries in the long run. For instance, open source 
and open standards can help libraries provide patrons with easier access to 
OA materials and other resources, as open standards make it possible to cre-
ate interoperable systems to access the literature in various OA journals seam-
lessly (Corrado, 2005). Though there may be no reason to fear open source 
for libraries, the choice of open source software depends on whether or not 
the product meets a library’s automation needs as well as its support needs 
(Balas, 2005). 

OA can take many forms, and OA electronic publishing is often cited as 
an example. Internet technologies have allowed the wide dissemination of 
scholarly research—allowing libraries, scholars, and publishers alike to re-
envision models of scholarly publication. OA literature is digital, online, free 
of charge, and free of most copyright and licensing restrictions, and what 
makes it possible is the Internet and the consent of the author or copyright 
holder (Suber, 2004). OA is compatible with peer review and is not free 
to produce—it is not focused on whether scholarly literature can be made 
costless but whether there are better ways to pay the bills than by charging 
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readers and creating access barriers (Suber, 2004). The two most common 
forms of OA are OA repositories and OA journals. While it is a topic that 
has been gaining momentum in recent years, OA represents a growing con-
sciousness around the need to make knowledge and information as widely 
accessible as possible (Willinsky, 2006). In fact, the very possibility for OA 
has been greatly enhanced by the presence of digital technologies (Willinsky, 
2006). Open standards refers to protocols such as those proposed by the 
Open Archives Initiative (OAI), which provide for greater interoperability in 
standards to facilitate enhanced retrieval of OA and online materials. 

Library Open Source Projects 

With a sense of the open source terrain in the library community, it is use-
ful to take a more in-depth look at a few prominent projects. This section will 
highlight the important institutional, technical, and economic factors that 
maintain these projects. Also, to analyze and compare different library open 
source projects, several factors will be considered, including: (1) software 
application, (2) funding/economic structure, and (3) management/devel-
opment structure. 

In terms of software application, the open source movement has the poten-
tial to make great changes in libraries if it could produce an integrated library 
system (ILS) that earns a level of acceptance on the same order that Apache 
did in the Web server market (Breeding, 2002). The ILS is an essential com-
ponent of library operations, and a viable open source system will go a long 
way towards making OSS a more realistic option in library software develop-
ment. Libraries could potentially play a more active role in the development 
of technology services to the public if more ILS software is open source. 
The Koha ILS software (Koha, 2005) is one of the major ILS open source 
projects currently existing, but is yet to have wide acceptance. I will discuss 
shortly some of the specifi cs about another prominent ILS open source proj-
ect, Evergreen. A company called LibLime, whose stated mission is to make 
OSS available to libraries (LibLime, 2006), provides support services for 
libraries planning to use the Koha and Evergreen open source ILS software. 
This example illustrates the “give away the recipe, open a restaurant” model 
(Raymond, 2001, p. 136) and shows just one possible adaptation of an open 
source management style for libraries. 

The role of library institutions in the development of software varies from 
minimal to active. While all projects are nominally open source, it is not always 
the case that development takes place as part of a larger development com-
munity, as it is often limited to a small, localized core of developers. In addi-
tion, basic challenges exist surrounding the nature of the technical support 
structure of library-based OSS projects. For instance, will support take place 
mainly through library-managed listservs and bug reporting Web sites, or will 
other spin-off entities provide support? However, despite these challenges, 
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basic open source philosophical viewpoints and development realities tie many 
of these projects together. 

I will look briefl y at three library open source projects in more detail: Ever-
green, MyLibrary, and Simon Fraser University Library’s reSearcher and PKP 
projects. These projects have been chosen because of their prominence in the 
library open source community. In addition, the wide variety of these proj-
ects illustrates the different types of applications, economic structures, and 
management/development structures present in library open source projects. 
Evergreen is an open source ILS developed by the Georgia Library PINES 
consortium. MyLibrary developed originally out of the North Carolina State 
University Libraries and is focused on creating library-specifi c Web portals. 
Simon Fraser University Library’s open source projects deal with both library-
specifi c applications, as well as one of the world’s leading open source journal 
publishing platforms. 

Evergreen—Georgia Library PINES Program 

The Evergreen project is one of the more ambitious open source ILS proj-
ects, and for this reason it has garnered attention in the library community. 
The Georgia Public Library Service is developing this open source ILS for 
use by the Georgia Library Public Information Network for Electronic Ser-
vices (PINES) Program, a consortium of 251 public libraries (LaJeunesse, 
2006). The goal for this project is to have a statewide integrated library sys-
tem for the wide variety of public and academic libraries in Georgia. Accord-
ing to Brad LaJeunesse (personal communication, September 25, 2006), 
one of the leading fi gures in this project and a PINES system administrator, 
Evergreen was conceived because no product in the marketplace existed 
that fi t the needs of PINES. The major requirement for PINES is having 
software that not only enforces uniformity but also allows for a certain level 
of local control and administration (LaJeunesse, 2006). This type of fl ex-
ibility allows the software to be used across the diverse types of libraries in 
Georgia. 

LaJeunesse (personal communication, September 25, 2006) also com -
ments that the software meets the needs of PINES because it is designed by 
PINES system administrators and librarians. This statement relates to the issue 
of enhanced customization of OSS. He adds that the development process 
has included focus groups and discussions with librarians. In an e-mail corre-
spondence, LaJeunesse explained to the author how the librarians decided on 
the functionality of the software, and how the entire development process has 
incorporated feedback from librarians (LaJeunesse, personal communication, 
September 25, 2006). LaJeunesse (personal communication, September 25, 
2006) believes that internal support and management have been key to the 
project’s success. In addition, he points to the presence of a “wonderful and 
motivated staff” and a “top-notch software development team” as important 
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factors in sustaining the project (LaJeunesse, 2006). The Evergreen project, 
while at an early development stage and dealing with a large and complicated 
application of an ILS, nonetheless has had its successes. LaJeunesse, in fact, 
believes that no major setbacks have occurred with the project, but the great-
est challenge will be adoption on a larger scale. As other users outside the 
PINES consortium begin using Evergreen, more opportunities for outside 
code development and feedback can occur. 

Returning to our three categories for analyzing library open source 
projects—software application, funding/economic structure, and manage-
ment/development structure—Evergreen presents an interesting case. The 
ILS application of Evergreen is ambitious—many in the library community 
remain skeptical over the development of an open source ILS. This skepti-
cism is fueled by the fact that the complexity of library automation systems 
often exceeds the pool of programmers, and many volunteer programmers 
often do not have the time allotment, project management infrastructure, 
and other resources needed for the concerted development efforts required 
to build and maintain an ILS (Breeding, 2002). However, Georgia PINES 
has been able to release Evergreen, and this points to two major factors in 
its apparent success—its funding structure and management structure. A 
consortium is funding its development, and it enjoys the full support of 
management. While outside developers are not contributing much code yet 
(LaJeunesse, personal communication, September 25, 2006), the project 
appears to have a viable management and economic structure for meeting 
the needs of its member libraries. 

MyLibrary

The MyLibrary project is a Web portal designed especially for libraries. 
MyLibrary is a user-driven, customizable interface for collections of Inter-
net resources, and its purpose is to reduce information overload by allowing 
patrons to select as little or as much information as they desire for their per-
sonal pages (MyLibrary, 2005). The idea of customization for the user drives 
this project, and the project was fi rst conceived in 1997 at the North Caro-
lina State University (NCSU) Libraries. A driving force behind this project 
is Eric Lease Morgan, with whom I corresponded via e-mail. As a librarian 
and also the lead programmer in this project, Morgan and two other librar-
ians at NCSU saw the emergence of personalized services such as MyYahoo 
during the peak of the dot-com boom and decided to extend this idea to the 
library realm (E. L. Morgan, personal communication, October 3, 2006). 
Morgan was part of the Digital Library Initiatives Department at the library, 
and believes the “forward thinking” nature of the library allowed them to 
develop MyLibrary primarily as a set of services for users (Morgan, personal 
communication, October 3, 2006). Thus, rather than focusing on develop-
ing collections, this project is primarily geared towards user services. 
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The success of the project is seen in a number of libraries that are using 
the software—some notable examples include Cornell University, Los Ala-
mos National Laboratory, and Open University. Morgan (personal commu-
nication, October 3, 2006) also discusses that a fair number of MyLibrary 
“imitators” exists, and that imitation is the “sincerest form of fl attery.” The 
development of the product is continuing apace, with new versions being 
released on a regular basis. However, Morgan no longer works at NCSU 
Libraries and is now based at the University of Notre Dame. When he left 
NCSU Libraries, it was decided that the copyright for the software would 
remain with NCSU (Morgan, personal communication, October 3, 2006). 
Morgan remains the lead programmer on the project, and primary develop-
ment is now based at the University Libraries of Notre Dame. 

Despite the successes of the MyLibrary project, certain challenges are nota-
ble and ongoing. According to Morgan (personal communication, October 3, 
2006), the lack of computer programming expertise in the library community 
is a pressing concern. MyLibrary is not an easy piece of software to download 
and install without adequate programming skills, and technical support is 
maintained through a mailing list Morgan oversees (Morgan, personal com-
munication, October 3, 2006). Morgan believes MyLibrary allows librarians 
to take greater control over their computing environments, but he does not 
think enough librarians understand these technologies and are thus unable 
to fully take advantage of them. The time needed for ongoing development 
of the software remains a challenge—Morgan, as the main programmer, has 
to divide his time spent on MyLibrary with his other responsibilities at the 
University Libraries of Notre Dame. 

In my correspondence with Morgan, he did not specifi cally mention grow-
ing the outside developer community as a major challenge, but it appears 
that a wider development community could result in a faster development 
cycle. The MyLibrary experience also points to an important fact about 
much of OSS development—programming time is often given on a volun-
teer basis, and challenges exist in balancing this volunteer work with other 
job demands. The initial management structure of MyLibrary at NCSU 
Libraries, however, gave the project an offi cial status beyond a volunteer 
project, but sustaining this project beyond the original development team 
would require other library-based programmers to dedicate their time and 
expertise to the project. Although, as Morgan discusses, the level of pro-
gramming skills within the library community remains fairly low. 

Simon Fraser University Library: reSearcher and PKP 

Simon Fraser University (SFU) Library in British Columbia, Canada has 
been developing OSS for several years. SFU Library has been an active devel-
oper and advocate for OSS solutions for libraries since the mid-1990s, and the 
library develops, supports, and coordinates the development of two software 
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suites, the reSearcher suite and PKP suite (SFU, 2005). Central to both of 
these projects has been the support and leadership of key administrators. SFU 
Library developed and implemented the reSearcher suite, an award-winning 
integrated set of open source tools for locating and managing electronic infor-
mation resources, designed for use by students and researchers in academic 
libraries (SFU, 2005). The components of reSearcher are Citation Manager, 
CUFTS, GODOT, dbWiz, and the CUFTS Knowledgebase, and they were 
developed with the support of the Council of Prairie and Pacifi c University 
Libraries (COPPUL) and the British Columbia Electronic Library Network 
(BC ELN; SFU, 2005). 

The PKP software suite, on the other hand, is OSS that supports scholarly 
publishing and communication. In contrast to the reSearcher suite, the PKP 
suite is a development partnership with the Public Knowledge Project (PKP) 
at the University of British Columbia (SFU-UBC). The PKP suite compo-
nents are Open Journal Systems, Open Conference Systems, and the PKP 
Open Archives Harvester. Open Journal Systems (OJS) has been adopted 
worldwide as an online publishing platform by hundreds of scholarly online 
journals (SFU, 2005). OJS has been recently recognized as a Scholarly Pub-
lishing and Academic Resources Coalition (SPARC) Leading Edge Project, 
and has received funding from Canada’s Social Sciences and Humanities 
Research Council (SSHRC), the Max Bell Foundation, the Soros Founda-
tion, the International Network for the Advancement of Scientifi c Publishing 
(INASP), and the MacArthur Foundation (Synergies Project, 2006). 

The Public Knowledge Project (PKP) at the University of British Colum-
bia is the original developer of this software package, but a memorandum 
of understanding signed on January 14, 2005 made SFU Library the home 
for future PKP software development. This memorandum of understanding 
affi rms the “SFU-UBC Partnership for Open Source Publishing Software 
Development.” In this agreement, the SFU Library and SFU ’s Canadian 
Centre for Studies in Publishing (CCSP) agreed to enter into a partnership 
with UBC’s PKP to support the maintenance and ongoing development of 
Open Journal Systems (OJS), Open Conference Systems (OCS), and the 
PKP Harvester (PKPH; SFU-UBC, 2005). This joint venture will involve 
providing a permanent home for this suite of OSS in the SFU Library 
(SFU-UBC, 2005). A major portion of SFU Library’s activities is in man-
aging the development of the OJS, OCS, and PKPH software, with SFU 
Library Systems staff taking on this responsibility. SFU Library is commit-
ting Can $21,000 annually to provide ongoing systems management and 
support for the software suite and will work both with PKP and CCSP 
to coordinate and support efforts to apply for research and development 
grants to ensure continuing support and development of PKP software 
(SFU-UBC, 2005). 

The PKP is a leading voice in open source and OA models in scholarly pub-
lishing. The PKP is a project funded by the Canadian federal government,
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which is committed to expanding the realm of public education by improv-
ing social science’s contribution to public knowledge (PKP, 2007a). PKP is 
involved with many activities, including major grant-funded activities related 
to increasing the research capacities of developing nations, as well as the 
development of prototype Web sites in collaboration with partners, with a 
focus on integrating research resources with more public information sources 
and more interactive environments (PKP, 2007a). 

The OJS software has the potential to reduce the time and energy devoted 
to the clerical and managerial tasks associated with editing a journal while 
improving the record-keeping and effi ciency of editorial processes (Willinsky, 
2005). In addition, while not necessarily promoting OA publishing, OJS has 
the ability to facilitate OA to scholarly information. The community of jour-
nals deploying OJS continues to grow, with over 140 registered users on the 
PKP Support Forum worldwide (Willinsky, 2005). 

OJS has been a successful open source product, with several hundred jour-
nals using this software (PKP, n.d.). Much of the user base for OJS, in fact, 
comes from the developing world, with over 200 journals in Africa using the 
OJS software through the African Journals Online program (PKP, n.d.). This 
large amount of uptake in the developing world is not surprising given the 
economic challenges of accessing commercially controlled scholarly informa-
tion in that part of the world. The open source nature of the product (free 
to download) certainly makes it an attractive product for users, as traditional 
corporate models of scholarly publishing can be bypassed. 

The management of the reSearcher and PKP software projects differ—most 
reSearcher products rely on some level of support from consortia. PKP, on the 
other hand, depends on research grants and will benefi t from a nationwide 
grant of $5.8 million (Can) for the Synergies Project, funded by the Canada 
Foundation for Innovation (PKP, 2007b). SFU Library presents the case of 
two successful open source projects with quite different applications—one 
a regional, library-based set of applications, the other being an internation-
ally well-regarded open source journal publishing application. The continued 
growth of these projects will depend on the growth of the developer commu-
nities for these projects and the long-term sustainability of funding models. 
However, the OJS project is starting to develop wider acceptance and growth 
as the major open source journal publishing software. For instance, the First 
International PKP Scholarly Publishing Conference took place in July 2007 
in Vancouver, bringing together a range of international participants with 
an interest in OJS, as well as a concern for improving access to research and 
scholarship on a global scale (PKP, 2007c). 

BEST PRACTICES IN LIBRARY OPEN SOURCE PROJECTS? 

This review of a few prominent library open source projects has outlined 
some of the challenges these projects have in common, and some important 
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differences. Are there lessons we can begin to draw out in order to understand 
library open source best practices? For instance, a common theme that arises in 
these projects is leadership, both on an individual and organizational level. As 
Eric Raymond (2001) correctly observes, the initial development of an open 
source project often depends on the vision of an individual, but it will only be 
successful through sustained effort at community development. Community 
building is thus an important theme in developing a set of best practices for 
library open source projects. 

Building community includes both users and code contributors—thus 
far, it appears for the projects I have discussed that code contribution is not 
occurring beyond the initial development group. However, user communi-
ties appear to be growing, especially in the case of SFU Library’s OJS project. 
It remains an open question if, as user communities continue to grow, devel-
oper communities will grow along with them. Developing a strong com-
munity of users and developers can help ensure the technical sustainability of 
open source projects. 

On the theme of sustainability, the fi nancial viability of projects remains 
important. Different models of sustainability are presented in these examples, 
from consortium-funding models to foundation support, individual library 
support, and international agency support. Financial sustainability is also 
linked to the management structure of the projects. Developing fi nancially 
sustainable library open source projects may require one of these models or a 
combination of them. Finally, establishing the means for technical support is 
also an important issue. For instance, will an outside company (as in the case 
of LibLime) provide technical support, or will project coders do it? In addi-
tion, it needs to be determined which services will be free and which services 
will have a fee associated with them. 

Any set of best practices will thus need to include the various issues of 
funding and management structure, leadership, code development, commu-
nity building, and technical and fi nancial sustainability. These issues are not 
necessarily particular to libraries and affect other service institutions seeking 
to utilize OSS, but nonetheless they need to be resolved if libraries are to be 
successful in developing and maintaining OSS projects. 

OSS IN LIBRARIES: A POLITICAL AND 
ACTIVIST MOVEMENT? 

With a discussion of a range of technical, management, and economic issues 
surrounding OSS in libraries, I end with some refl ections about the political 
and activist nature of this movement in libraries. As I mentioned earlier in this 
chapter, it is useful to ask how the library open source movement is tied into 
larger grassroots struggles in favor of an information commons and against 
the increasing commodifi cation of information. A useful framework to begin 
addressing these questions is to look at the various levels at which advocacy 
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and activism can take place, including: (1) policy, (2) individuals and com-
munities, and (3) systems and institutions (Pyati, 2007). 

On the policy level, it is important to understand the progressive and dem-
ocratic orientations of the open source movement. For instance, is the open 
source movement in libraries linked to larger advocacy agendas for greater 
library-based control of technology? Does a consciousness of the political and 
grassroots democratic aspects of the open source movement exist in librar-
ies, or are more practical reasons driving the movement? Are policies being 
enacted at institution- and profession-wide levels to promote open source in 
core functionalities, such as integrated library systems? 

On the individual and community level, one has to question the participa-
tory and community-oriented aspects of the movement. Specifi cally, does 
open source create a more participatory technology development process in 
libraries? Does technical expertise become more democratized, or do new 
technical hierarchies develop? Finally, on the systems and institution level, it 
is useful to explore how open and collaborative the open source process in 
libraries is. Does open source build on existing library strengths of resource 
sharing and cooperation? Does it challenge hierarchical models of technology 
development?

Applying these questions to the library open source context remains cru-
cial to moving beyond the discourse of open source as a merely practical and 
cost-effective alternative to proprietary software development. The examples 
I have shown in this chapter offer a range of successes for libraries in terms of 
reduced cost, and increased customization, and control, but the ideological 
underpinnings for many of these projects, with the exception of OJS, do not 
appear to be activist or political in character. Strong links to radical, grass-
roots conceptions of open source and free software are generally lacking in 
these examples and in the wider library open source community as well. Is 
this fact important? Perhaps not. OSS, in fact, may not be quite the democ-
ratizing technology that many of its fervent advocates claim it is. However, 
OSS and the free software movement provide an opportunity and opening 
for libraries to re-envision alternatives to the dominance of corporate, capital-
ist modes of software development. Libraries are taking part in these move-
ments, but more work needs to be done in understanding how to sustain 
these projects and in theorizing a larger political voice for libraries in debates 
about technological democratization. 
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and Grant Campbell 

In this chapter, we will address the longstanding diffi culties with library cat-
alogs (and, more recently, Web portals) as information-related search and 
discovery tools and the ongoing problems that users experience in under-
standing the role and features of such tools and retrieving relevant informa-
tion with them, despite persistent advances in information technologies (IT). 1
There is a vast literature in library and information science (LIS) that has long 
explored these issues from the perspectives of human-computer interaction 
and information retrieval. Here, we will use regulation theory to argue that 
library catalogs and Web portals should be viewed as information technologies
that are, fi rst and foremost, commercial entities within the production system 
of advanced capitalism. The fact that library catalog and Web-management 
systems are designed, sold, and purchased for purposes deemed to be a social 
good sometimes obscures the fact that such technologies are not necessarily 
socially neutral or benign but operate very much within the capitalistic mar-
ketplace and framework. In the library realm, the production-consumption 
system that results in the online publicly accessible catalog (OPAC) and the 
library portal is relatively invisible yet has real implications for both the char-
acter and functionality of such tools and the success of information searchers 
who must use them to meet their information-related needs. 

While the relationship between libraries and IT has been longstanding and 
endemic, there is no relationship more intimate or integral than that of the 
library and its automated or integrated library system (ILS). The ILS that 
the library uses represents a large and often opaque commitment of money, 
time, and labor (Fischer & Lugg, 2006) and encompasses a wide variety of 
library functions from acquisitions, cataloging, and circulation to specialized 
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management data analyses. Currently, even relatively small libraries rely on 
some sort of centralized software package and requisite computer hardware 
to perform the myriad of housekeeping and information display tasks that are 
routine in most libraries. 

The most familiar public face of the library’s ILS is its primary access mech-
anism, the OPAC. This deceptively simple interface facilitates access to the 
library’s holdings (and increasingly to resources beyond the library’s walls) 
through a variety of avenues such as subject headings, keywords, authorship, 
call numbers, and so forth. Also, in the current Web-based IT environment, 
the OPAC (or, in its Web format, the WebPAC), appears alongside a wealth 
of other information access mechanisms, through the library’s Web portal. 

The OPAC and Web portal have been revolutionary information technolo-
gies in many respects. Together, they provide a ubiquitous and essential net-
work of information services: displaying information from an array of different 
bibliographic sources, as well as allowing users to access online tutorials, path-
fi nders, and other learning materials, customize their searching and monitor 
their borrowing. Despite these benefi ts, as with all IT applications, the OPAC 
and the Web portal contain certain intrinsic diffi culties. As we shall discuss later 
in this chapter, library users fi nd the OPAC diffi cult to understand and use, 
with unintelligible descriptors and complex organizational concepts, resulting 
in confusing search experiences with problematic results. Library Web por-
tals multiply the confusion by integrating resources from numerous sources, 
creating an illusion of uniform control and access that is not borne out by real-
ity. Regulation theory enables us to explore these diffi culties by placing them 
within a context of larger economic and social activity. 

OVERVIEW OF REGULATION THEORY 

Regulation theory is usually traced back to the work of Michel Aglietta 
(1976), who took issue with the established idea that capitalist economies 
display uniform features. While there may be relatively long periods in which 
a capitalist formation is quite stable, Aglietta argued that such economies 
regularly transform and change over time based on a variety of regulatory 
factors specifi c to each economy/society. Within much of the developed 
world, the stage of capitalism that is regarded as being one of the longest 
and most stable is referred to as Fordism, and is considered to have been 
in ascendance from about 1945 to 1973, when “a sharp recession and the 
shock of sudden large-scale oil price rises [brought about] an awareness that 
developments were taking place that meant the Fordist regime was no longer 
sustainable” (Webster, 2006, p. 69). Regulation theorists maintain that the 
Fordist regime changed noticeably and considerably since the 1970s, giving 
rise to a new stage of capitalism often referred to as post-Fordism. 2

Since Aglietta’s original treatise, numerous scholars (a representative sam-
ple of which are presented in Boyer & Saillard, 2002) have contributed to 
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the body of literature identifi ed as regulation theory. As a result, regulation 
theory today is not so much a unifi ed theoretical stance but rather an ongo-
ing approach or “research program” (Friedman, 2000, p. 60) to examine 
the various faces/stages of capitalist production and the changes that occur 
within them over time. Not all capitalist formations that exist simultane-
ously are the same: for instance, Boyer (2005) notes that there are “at least 
four forms of capitalism that exist in OECD [Organization for Economic 
Co-operation and Development] countries” (p. 510). Given this variability, 
regulationist approaches focus on (1) describing the elements of production 
and the accumulation regime in a particular stage or form of capitalism and 
(2) examining the mode of social regulation (MSR; including political and 
social processes, institutional arrangements, assumptions, and behaviors of 
social actors, etc.) that works together with the accumulation regime to sup-
port and perpetuate each stage/form of capitalist production. 3

The literature describing various modes of production and accumulation 
regimes is very extensive, so we will give only the briefest glimpse into that 
body of work here. According to Friedman (2000) and Webster (2006), the 
characteristics of the Fordist production system were large oligopolistic and 
vertically integrated fi rms that mass-produced longstanding product items 
(such as cars or refrigerators), relying on continual improvements in mass 
technology and factory fl oor workers who required little or limited train-
ing. The Fordist economies of scale enabled such fi rms to constantly reinvest 
in their production systems and accumulate both more capital and mate-
rial resources for further production. Accompanying this type of produc-
tion/accumulation cycle was a continual growth in the desire for consumer 
goods, as well as state-supported Keynesian fi scal and social regulatory poli-
cies, including certain welfare measures, which guaranteed social stability and 
enabled everyone to participate more fully in mass consumption. 

Post-Fordism, on the other hand, is characterized by “small batch produc-
tion of differentiated products with short, hard to predict life cycles, produced 
using multi-purpose machines and multi-skilled workers working in small 
teams” (Friedman, 2000, p. 60). This gives rise to the well-known just in time 
mode of production, which is supported by extensive computerized informa-
tion systems and a fl attened management hierarchy. Firms are global in both 
production and accumulation activities and take advantage of global condi-
tions to attain the most advantageous position for producing and distributing 
their products or services. Post-Fordism, then, has caused radical shifts in the 
economic base of both developed and developing economies. In the devel-
oped economies, there has been a decline in so-called smokestack industries 
and a rise in service, fi nancial, and other information-related activities, much 
of which is done (such as for call-centers and software production) in the 
developing economies for a fraction of the labor costs. Also, post-Fordism in 
the developed economies is often accompanied by neoliberal governmental 
regulatory policies that seek to dismantle or undermine the welfare state of the 
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previous Fordist economy. These trends have caused unprecedented job loss, 
layoffs, corporate restructuring, downsizing, and fi rm relocation, all of which 
are still ongoing. 

While very detailed descriptions of all of the complex elements of produc-
tion and accumulation regimes are plentiful, analyses of the MSR are rela-
tively less common (Tickell & Peck, 1995, p. 361). The MSR is defi ned as a 

set of social relations which have the effect of guiding and sustaining the accumula-
tion process. Comprised of a complex ensemble of social norms and habits; state 
forms, structures and practices; customs and networks; and institutional compromises, 
rules of conduct and enforceable laws, the MSR defi nes the social context in which 
expanded economic reproduction occurs. (Tickell & Peck, 1995, p. 360–361) 

In other words, the MSR is dynamic and integral to production and accu-
mulation regimes. The MSR enables particular capitalist formations to be 
sustained and to limit the effects of unforeseen crises and threats by inserting 
“markets into a series of institutional arrangements that socialize both infor-
mation and behaviour” (Boyer & Saillard, 2002, p. 41). 

This chapter will concentrate on revealing and deconstructing certain 
modes of social regulation within post-Fordism that we think, ultimately, 
account for the ongoing diffi culties with the OPAC and library Web portal 
as search and discovery tools and are implicated in the ways in which users 
experience and understand library interfaces. As Webster (2006) notes, regu-
lationist analyses are frequently used to examine the ways in which IT has 
become assimilated into institutional settings/practices in advanced capital-
ism, and so it is highly appropriate to use such a perspective to examine the 
evolution, role, and use of IT in library environments. Accordingly, as an 
alternate explanation as to why library interfaces continue to be diffi cult to 
use and why change has been slow to come despite repeated calls for it, it 
is our contention that certain MSRs work in concert to frame the develop-
ment of library access mechanisms and their accompanying interfaces and 
that they constrain the types of interfaces and interface features that it is 
possible to provide for library users. The MSRs that we intend to explore in 
detail include: 

• the complex standards (and their theoretical foundations) that have developed over 
time to regulate information display that are now embedded within commercial 
products (e.g., MARC, AACR2, LCSH, LCC and DDC, Z39.2, etc.); 

• the professional attitudes and practices of librarians regarding the catalog produc-
tion system, the intellectual content of the catalog and Web portal, and the view 
of the library user; 

• the rise of, and dependence on, commercial library system vendors to build the 
kinds of systems and interfaces that they think libraries should have; and 

• paradigms of information literacy and library interface development through usabil-
ity testing. 
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However, before turning to our analysis of the MSR, we shall provide an 
overview of the development of the current catalog production and accu-
mulation regime that has evolved throughout the twentieth century and has 
intensifi ed in the post-World War II period. 

CATALOGING AS PRODUCTION 

For much of human history, cataloging of library collections was a hap-
hazard and idiosyncratic activity carried out by workers (historically mainly 
monks/clergy, scholars, or government offi cials) in individual libraries 
around the world. Prior to the nineteenth century, there was no agreement 
on what a catalog should look like, what it should contain, or how the items 
listed within it should be organized. Most catalogs were prepared in a book 
format, which severely limited how current the catalog could be. After the 
French Revolution, however, the idea that a catalog could be produced on 
cards took hold, and by the mid- and late-nineteenth century, library catalogs 
were being converted to a card format and housed in drawers, thus enabling 
the catalog to be kept up to date much more easily by inserting new cards 
and removing old ones. 

The movement to card catalogs, and the accompanying development 
of documented thought regarding how library collections should be cata-
loged, marked the beginning of cataloging as what could be argued to be 
a Fordist or quasi-Fordist production activity. By the mid-1800s, scholar-
librarians (such as Charles Cutter of the Boston Athenaeum, Charles 
Jewitt of the Smithsonian Institute, and Sir Anthony Panizzi of the British 
Museum) were putting forth ideas about how cataloging could be done 
more effectively and cheaply, to benefi t all libraries. The key and ultimately 
most infl uential ideas were that (1) cataloging should be done by agreed-
upon standards (Cutter, 1876 Panizzi, 1841) and (2) catalog cards, which 
had been created at a central location, could be reproduced indefi nitely 
and distributed internationally to any library who owned the same items 
(Jewitt, 1853). Together these two ideas would mean that all catalogs had 
the same information, organized and presented the same way, and that the 
cost of having library workers in every library catalog the same items repeat-
edly would be eliminated through technologies of card reproduction and 
distribution. This kind of centralized and cost-effective production by the 
few for consumption by the many is at the heart of the Fordist production 
model. 

Cutter, Jewitt, and Panizzi turned out to be prescient, as these two funda-
mental ideas rapidly took hold in the late 1800s and early 1900s. By 1901, 
the Library of Congress (LC) was the main institution producing and selling 
catalog cards (Chan, 2007, p. 23) to thousands of libraries internationally, 
and the LC Catalog Card Service, as it came to be known, became the major 
way that libraries of all sizes obtained cataloging data for their card catalogs 
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well into the twentieth century. In 1916, nine years after the Library of Con-
gress had moved to its new building, the library’s annual report referred to 
its burgeoning business of selling catalog records: “the card catalog of the 
Library . . . , owing to the sale of the printed cards, is a matter of general con-
cern to libraries” (cited in Chan, 1999). While the report decorously worded 
this as a commitment to the needs of libraries, the sale of catalog cards clearly 
generated revenue for the Library of Congress, and the mix of public motive 
and private profi t anticipates the curious rhetoric surrounding the rise of bib-
liographic utilities in the late 1960s. 4 Utilities such as OCLC, RLIN and 
WLN (as well as national agencies such as the Library of Congress and the 
National Library of Canada) 5 all touted the virtues of universal bibliographic 
control and the sharing of cataloging expertise: a sharing process that made 
it possible for small libraries to have decent catalogs, while at the same time 
generating healthy revenue through subscription fees. 6

In the ensuing decades, the Library of Congress saw not only its catalog 
but also its subject authority fi le and classifi cation system become de facto 
standards in the Anglo-American cataloging community. Tools originally 
planned for internal use only were sold to other libraries so that the Library 
of Congress Subject Headings (LCSH) and the Library of Congress Clas-
sifi cation Schedules quickly became part of the library infrastructure, until 
other, arguably better tools—Bliss’s Bibliographic Classifi cation, the Sears 
Subject Headings, and PRECIS—were gradually abandoned or consigned to 
marginal status (Williamson, 1996, p. 163). 

The rise of de facto standards was accompanied by a number of formal 
regulatory standards that had started to appear in different countries regard-
ing how the information on catalog cards should be conceptualized, orga-
nized, and presented. In addition to the cataloging standards published by 
the Library of Congress, other bodies, such as the American Library Associa-
tion, the Vatican, and the British Library, also put forward cataloging stan-
dards documents (Chan, 2007, pp. 53–56). Ultimately, the promulgation 
of numerous, sometimes confl icting, standards led to a historic international 
conference in 1961, resulting in the fi rst edition of the Anglo-American Cat-
aloging Rules (AACR) in 1967 and eventually the creation of the Interna-
tional Standard Bibliographic Description or ISBD (Chan, 2007, pp. 49–51). 
Catalog cards, then, became even more standardized and more acceptable 
internationally as a product to be purchased. 

The creation of the ISBD and the AACR resulted in a mild schizophrenia 
in cataloging practice and education. On the one hand, regular invocations 
of Cutter’s infl uential 1904 edition of the  Rules for a Dictionary Catalog
admonished catalogers to consider their users and their “habitual way of 
looking at things,” however eccentric (as quoted in Carpenter & Svenonius, 
1985, p. 65). On the other hand, the ideal of universal bibliographic control, 
together with the fact that most libraries could not afford to do original cata-
loging on their collections, combined to create the impression that there was 
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one way to catalog, and one ideal record for a document, that would be the 
same across the globe. 

The drive for global consistency gathered momentum in the 1950s and 
1960s, as the potential of electronic data transfer became clear. The Library 
of Congress was proactive in moving its sale of catalog records into this new 
area, and machine-readable cataloging (MARC) fi rst appeared in the mid-
1960s, becoming a national standard, and then an international standard, in 
1971 and 1973, respectively (Chan, 2007, p. 448). 

The impact of MARC on library cataloging took place in two stages. First, 
MARC introduced computerization into the cataloging workfl ow, and the 
perspectives of computerization rapidly infi ltrated the intellectual and eco-
nomic practices of bibliographic control. Electronic distribution greatly 
enhanced the spread of catalog cards from central agencies like the Library of 
Congress. Despite Cutter’s admonishment to consider the “convenience of 
the public before the ease of the cataloger” (Cutter, 1904, p. 6), this wide-
spread distribution of records based on LC practices created new layers of de 
facto standards, such as the Library of Congress Rule Interpretations, which 
catalogers had to follow if they were to produce consistent records. Libraries 
that could not afford MARC-compliant equipment and technology quickly 
became marginalized. The work of cataloging itself fell under the quantifying 
spirit of measurement, manifested in through-put models of catalog record 
production that monitored how many books would be catalogued per day 
and how many subject headings would be applied per record. If, as Webster 
(2006) suggests, the mode of social regulation frequently manifests itself in 
the assimilation of information technologies into institutional settings and 
practices, MARC quickly emerged as a crucial vehicle for an MSR based on 
the widespread adoption of cataloging procedures, customs, and de facto 
standards in the name of resource sharing. 

The second stage of MARC’s impact took place in the early 1980s, when 
most large public and academic libraries were automating their catalogs. 
Some of the early automation projects included the development of in-house 
systems, which utilized the MARC framework to receive and store electronic 
catalog records. However, at the same time, corporate vendors of library 
automation systems (such as GEAC, one of the earliest) began to appear in 
the marketplace to sell off-the-shelf commercial integrated systems to library 
customers. Gradually, as the complexity of the typical ILS grew and as the pro-
gramming expertise needed to create such systems became more specialized, 
libraries got out of the business of developing in-house library systems and 
came to rely almost exclusively on commercial products (Breeding, 2007b). 
The result now is that there are a limited number of commercial vendors 
(Breeding, 2005) developing and selling large integrated library systems, and 
another handful selling systems for small libraries. Breeding (2007b, p. 35) 
comments that “when looking at the recent evolution of the library automa-
tion industry, we see major consolidation among the commercial competitors 



228 INFORMATION TECHNOLOGY IN LIBRARIANSHIP

resulting in a smaller group of vendors and a troubling narrowing of options.” 
The annual vendor survey in the April issue of Library Journal provides an 
overview of current ILS vendors and their products, with the 2006 edition 
aptly titled “Reshuffl ing the Deck” (Breeding, 2006). In the most recent 
examination of ILS vendors and their products, Breeding (2007a) comments 
that there was a rash of mergers and acquisitions, with some giants emerg-
ing from this consolidation, thus reducing competition signifi cantly. He also 
notes that “the industry grew at a healthy pace in 2006, with overall revenues 
expanding from an estimated $535 million in 2005 to about $570 million in 
2006” (p. 40). Thus there is no doubt that commercial development of inte-
grated library systems is the norm, and while there are examples of working 
open-source integrated library systems and growing interest in them (Breed-
ing, 2007b, 2007d; also discussed by Ajit Pyati in chapter 10 of this volume), 
such systems are not yet widely implemented. 

A similar contraction has occurred in the production of catalog records. 
During the era when libraries purchased centrally produced catalog cards, 
most moderate-sized libraries had cataloging departments and did a great 
deal or at least some of their own cataloging. Now, however, virtually all 
moderate-to-large sized libraries in the developed economies rely heavily 
on bibliographic utilities that have various sorts of packages for purchase to 
provide bulk electronic catalog records and other services to library custom-
ers. Also within the playing fi eld are commercial interests such as book ven-
dors (e.g., Baker and Taylor, Blackwell North America, and Coutts Library 
Service) that not only provide shelf-ready books for their library customers 
but also related electronic catalog records and other enhancements for the 
OPAC. The overall result of the greater reliance on institutional/commer-
cial cataloging sources is that numerous libraries have radically downsized 
or completely divested themselves of their internal cataloging departments, 
preferring to rely on outsourced cataloging records (Anyomi, 1999; Ayers, 
2003; Libby & Caudle, 1997; Martin et al., 2000). Also, much of the cata-
loging that is still done by libraries has been deprofessionalized: so-called 
copy cataloging is now routinely done by library assistants and clerks rather 
than the more-expensive librarians. 

The MARC standard has been all the more pervasive for the fact that 
the standard explicitly refrains from dictating specifi c cataloging rules. As a 
coding standard that theoretically supports multiple cataloging approaches, 
MARC exists beneath the cataloging rules, and its modest objectives to pro-
vide a standard means of encoding bibliographic data disguise the degree 
to which it has become an integral part of the infrastructure of library oper-
ations. To use Stewart Brand’s (1997, p. 13) concept of pace layering, 
MARC works at a slower layer of change: just as it is easier to move chairs 
in a room than to move the walls, so it is easier to change cataloging rules 
than it is to change the way they’re encoded. MARC occupies the hege-
monic position of infrastructure in library systems: a standard so thoroughly 
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integrated into our systems and our thinking that it can only be dislodged 
with great diffi culty. 

Over time, MARC has given cataloging a distinctly Fordist quality: the 
large-scale production of bibliographic records in an environment that val-
ues adherence to consistent standards over the exercise of options based on 
specifi c user communities. Within the past decade, however, post-Fordist 
cracks have appeared in the catalog production system, particularly the trends 
towards increasingly complex automated systems, vendor concentration and 
market control, outsourcing of cataloging records and services, deprofession-
alization of labor, and the globalization of cataloging data. How, then, is the 
MARC-based library catalogue faring in an age when new trends in IT cre-
ate an interest in integrated portals, metadata harvesting, and semantic Web 
innovations?

MARC AND THE OPAC TODAY: AN UNEASY FIT 

The library community can justly claim MARC as one of its greatest tech-
nological successes, as indicated both by its early adoption and by its surpris-
ing longevity. As early as the late 1950s (Chan, 2007, p. 447), the Library 
of Congress began work on the MARC program, and the early success and 
widespread adoption of MARC in the 1960s and 1970s justify the proud 
claim of Marcia Bates that librarians, very early on, acquired experience work-
ing with large databases (Bates, 2002). Even today, MARC has weathered the 
advent of SGML, HTML, XML, XHTML, and RDF to remain the uncon-
tested standard for coding and transferring bibliographic data in libraries. 
Nicholson Baker documents the events surrounding the great retrospective 
conversion to MARC that took place in the 1970s and 1980s: confi dent that 
they had crossed over into a new digital age, libraries openly embraced the 
demise of the card catalog. For the Health Sciences Library at the University 
of Maryland at Baltimore, MARC and the OPAC represented an unabashed 
celebration of the new at the expense of the old: 

Chancellor Edward N. Brandt Jr., wearing a red T-shirt that said “The Great Dis-
card,” chose a drawer of the catalog and pulled it from the cabinet. With the help of 
a beaming Cyril Feng, who was then director of the library, he drew the retaining rod 
from the chosen drawer and let its several hundred cards ceremonially spill into a trash 
can decorated with colored paper. (Baker, 1994, p. 64) 

However, the vision of MARC as the way of the future has since faded. 
In a world dominated by Web information systems, search engines, online 
databases, social software, and user tagging, MARC’s longevity owes more 
to its entrenched patterns of social regulation than it does to its enduring 
relevance, either to catalogers or to users. Because the standard was adopted 
so early, MARC preserves procedures and decisions that have long since lost 
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their relevance. The widespread adoption of MARC, its current status as the 
standard for encoding bibliographic records, and its current visibility in many 
library catalog interfaces can prevent us from remembering that MARC was 
originally designed not for OPACs but for card catalogs. This card-centered 
design appears in the order of the MARC fi elds, which place numbers like 
call numbers at the beginning of the record and the tracings (i.e., additional 
access points beyond the main entry) at the end. It also appears in the divi-
sion between main entry and added entry, with the main entry appearing 
towards the top of the record (as it would in a card catalog environment) and 
the added entries appearing in the tracings section, which would represent 
the bottom of the card, indicating the additional cards that would need to 
be printed for fi ling as access points throughout the catalog drawers. In addi-
tion, the indicator values for the 245 fi eld require the cataloger to specify 
whether the title is an added entry: a requirement that only makes sense if 
that decision entails the printing of another card and makes no sense at all in 
an online environment. 

MARC, then, has for many years required OPAC catalogers to step around 
the anachronisms in its design and to think back to previous catalog for-
mats to guide them through the process (Coyle, 2005). These anachronisms 
have also prevented the library community from adapting to changing cir-
cumstances, such as the call to abandon the principle of main entry. The 
entrenched status of the MARC record, and the demands of backward com-
patibility, require libraries to avoid disruptions to their catalog designs that 
would hinder access to existing archives of records. Furthermore, MARC has 
perpetuated a massive fi scal investment in catalog databases: after decades of 
creating, purchasing, and fi ne-tuning MARC-based records for their OPACs, 
libraries around the world are now virtually forced to continue on with the 
same processes by virtue of the fact that a huge amount of money is already 
tied up in the cataloging production system. At the same time, the constant 
reproduction of the catalog results in concomitant consumption, as libraries 
in turn must buy more electronic records to maintain the currency of their 
OPACs. The regime of accumulation thus continues, with the investment in 
bibliographic, fi scal, and social capital continually growing and reproducing. 

CATALOGING THEORY AS PART OF THE MSR 

The extraordinary resistance of catalogs and cataloging to change comes 
from two levels of regulation: regulation that sustains accumulation in terms 
of bibliographic and economic wealth, and that rests on entrenched proce-
dures and customs. Furthermore, this regulation often relies on appeals to 
the broader ideals of librarianship. 

At the level of cataloging procedure, library practice appeals to the historic 
role of the librarian as information mediator and to the ideals of universal 
bibliographic control. Universal bibliographic control, an ideal encouraged 
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by the International Federation of Library Associations (IFLA) and its series 
of ISBDs, aims to make all catalogs consistent in underlying structure, so 
that a user from Kansas can use a catalog in Berlin or Karachi. This appeal 
to universal standards of consistency, while admirable in theory, has pulled 
us even further away from Cutter’s notion of catering to the demands of the 
local user. Cataloging rules are magisterial in their tone and legalistic in their 
detail, and students emerge from cataloging courses convinced that catalog-
ing is an intricate network of regulatory practices that involve constant scru-
tiny and that tolerate neither error nor deviation from the norm. 

Many of these intricate procedures rest on the vision of the librarian as an 
information mediator, who takes the eccentric nature of documents and the 
eccentric nature of patrons and tries to bring them together. Such a process, 
Lancaster suggests, involves analysis and translation into “the language of the 
system” (Lancaster, 1986, p. 2): this involves the painstaking use of catalog-
ing tools such as rules for bibliographic description and subject access. With 
respect to bibliographic description, the companion regulatory mechanism 
to MARC is the AACR, which is now in its second revised edition, is used 
globally and has been adapted for use in non-English-speaking countries. 
Like MARC coding, AACR embeds a set of theoretical and practical pro-
cedures that arose from the requirements of a card catalog but make less 
and less sense in a computerized OPAC environment. Karen Coyle (2005) 
aptly illustrates the diffi culties with this premise, noting that two authors who 
share the title page will be relegated to different parts of the catalog record 
and that the practice of inverting authors’ names is still the norm, despite the 
lack of rationale for this practice in the online environment. She remarks that 
“it will take a willful act of amnesia for us to contemplate the possibilities for 
a library catalog as if the last 200 years of librarianship had not taken place” 
(Coyle, 2005, p. 61). 

While over the years there has been ongoing discussion of AACR and 
numerous revisions to it, nonetheless, the current rules are not signifi cantly 
different from their manifestation as AACR2 in 1978. A new set of bib-
liographic description rules has been proposed (RDA, or Resource Descrip-
tion and Access; see Chapman, 2006). RDA is based on FRBR (Functional 
Requirements for Bibliographic Records), which resulted from a study done 
by IFLA (1998) and purports to be a new way to consider bibliographic 
relationships for cataloging records. However, there has been widespread 
concern that RDA is just as problematic as AACR2, or even more so—that 
it is mired in the past and is not far-reaching enough (Tennant, 2007), that 
it is still overly complex and dense (Intner, 2006), and that it is theoretically 
confused and misguided (Gorman, 2007). In a rather devastating critique, 
Coyle and Hillmann (2007) note that RDA is failing libraries and that 

If libraries are to avoid further marginalization, they need to make a fundamental 
change in their approach to user services. The library’s signature service, its catalog, 
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uses rules for cataloging that are remnants of a long departed technology: the card 
catalog. Modifi cations to the rules, such as those proposed by the Resource Descrip-
tion and Access (RDA) development effort, can only keep us rooted fi rmly in the 
20th, if not the 19th century. A more radical change is required that will contribute 
to the library of the future, re-imagined and integrated with the chosen workfl ow of 
its users. 

It seems debatable, therefore, whether RDA on its own will be a signifi cant 
enough departure from the current regulatory practices within cataloging 
to truly make a difference in how library catalogs are constructed and thus 
experienced by users. 

The other major cataloging tool that is widely used and is also embedded 
into catalog records around the world are the Library of Congress Subject 
Headings. Although many subject headings do not stand up to close scru-
tiny in terms of either theoretical coherence or measured utility for the users 
(Dykstra, 1988, p. 43), nonetheless, subject catalogers take great pains to 
render complex, precoordinate headings that will order documents in a use-
ful display. A catalog’s subject index for Lithium, for instance, should show 
a complex display of a primary heading, its relevant subdivisions, and then 
more specifi c aspects of the topic, which often have the primary heading as 
an adjective: 

Lithium (primary heading) 

Lithium—Isotopes (primary heading with subdivided aspects) 

Lithium—Isotopes—Spectra

Lithium—Spectra

Lithium alloys (a more specifi c heading) 

Lithium cells (another more specifi c heading) 

Whether all of these intricate rules and procedures do any good is clouded 
by the library community’s adherence to the ideals that their implementation 
supposedly manifests. In the words of Dillon and Jul, libraries provide “intel-
lectual access” to information through “a widespread application of library 
standards and practices,” manifested in a “matrix of schemes that facilitate the 
expression and discovery of content” (1996, pp. 198–199). Cataloging pro-
duces records that are universally consistent and intricately structured, and 
the regulatory practices that insist on this consistency and complexity serve 
to justify the existence of librarians: universal mediators who add value to the 
chaotic world of information through their loving and conscientious labor. 

However, even if these procedures are useful, they frequently go for naught 
once they collide with a second level of regulation. In addition to the library 
community with its intrepid procedures, we fi nd a community of vendors 
with its captive customers, all of whom are committed to a MARC standard. 
Unfortunately, vendors of MARC-based systems can by no means be relied 
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on to do justice to the work that catalogers do. For instance, many systems 
organize the 5XX note fi elds in ascending order, regardless of the fact that 
AACR2 order stipulates a specifi c order that the fi eld numbers do not refl ect. 
Furthermore, the painful work of a subject cataloger goes for naught when 
the OPAC software strips headings of their subdivision indicators and orders 
them alphabetically, such as: 

Lithium

Lithium alloys 

Lithium cells 

Lithium—Isotopes

Lithium—Isotopes—Spectra

Lithium—Spectra

The alphabetical machine reordering of complex and logically-structured 
hierarchical knowledge is very problematic in many instances, but it is par-
ticularly noticeable in many OPACs where chronological historical headings 
and periods are reorganized into a nonsensical alphabetical order placing, for 
example, Canada—History—Confederation, 1867 before Canada— History—
War of 1812 in an alphabetical list before the War of 1812. This misplacement 
of the chronological historical sequence is incorrect, unhelpful, and completely 
confusing for catalog users. The fact that such egregious problems fail to be 
solved speaks to the peripheral nature of the issue and the limited options 
available to the library. Most catalog users have always found subject headings 
unsatisfactory in online catalogs (Drabenstott, 1996, p. 107), and a Library of 
Congress–commissioned report went so far as to recommend that LCSH be 
abandoned (Calhoun, 2006, p. 18). With the advent of keyword searching, a 
declining number of catalog searchers use subject headings extensively (Larson, 
1991; also see an excellent overview of the literature by Villen-Rueda, Senso, 
& Moya-Anegon, 2007) and even if they did, libraries have very limited means 
of taking their business elsewhere to achieve a better interface, and extensive 
customization of commercial OPAC interfaces is prohibitively expensive. 

Thus, while the theoretically complex critique of MARC and cataloging 
standards such as AACR is ongoing, it is a critique that is completely impen-
etrable to most users of the OPAC, who only understand that the catalog 
is challenging to conceptualize and use. The limitation of this discussion to 
the professional library community thus results in an OPAC that remains a 
retrieval tool largely for experts, which is yet another regulatory element pre-
venting necessary change from occurring. 

To summarize, in the preceding sections, we have discussed a number of 
disparate yet interconnected factors in the MSR that have worked in concert 
to shape the main technological tool that the library offers to the public, 
namely the OPAC. The regulatory factors we have noted include 
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• the continuing production and consumption of electronic cataloging records on an 
international scale as a for-profi t or cost-recovery venture; 

• the entrenchment of the MARC format as the current established framework for 
the dissemination of electronic catalog records; 

• the embedding of certain standards of bibliographic description and presentation 
(which have well-known limitations) into cataloging records; 

• the embedding of the MARC format and cataloging standards into commercial 
OPAC systems and interfaces; and 

• the involvement of a relatively small number of commercial vendors and organiza-
tions in the sale and promulgation of cataloging data, associated cataloging tools, 
and integrated library systems. 

These regulatory features have resulted in OPACs and the records that they 
contain that are remarkably consistent from library to library, whether the 
environment is an academic, public, or special library. While, on the one hand, 
this uniformity can be regarded as a good thing for access to, and the transfer 
of, information internationally, there is a down side. The very entrenchment of 
such regulatory mechanisms into the OPAC means (1) that information seek-
ers must learn the conventions regarding how library items are cataloged and 
displayed if they are to fi nd materials successfully and (2) that the problems 
library users encounter in searching the OPAC are constantly perpetuated and 
even exacerbated within the current production-consumption system. 

INFORMATION SEEKERS AND THE OPAC 

For more than two decades, evidence has been mounting that for OPAC 
users, fi nding materials successfully is frequently not the case. In 1986, Chris-
tine Borgman published an article asking the key question “Why are online 
catalogs hard to use?” Ten years later, seeing that not much had changed in 
the intervening years, Borgman published a second article (1996) posing the 
question as “Why are online catalogs still hard to use?” In these two articles, 
Borgman notes the lack of change in the functionality of library OPACs and 
the serious and ongoing problems that users have in trying to conduct suc-
cessful searches using a typical OPAC interface, a few of which include: 

• OPAC query systems that are designed more for skilled searchers, such as 
librarians;

• an overall structure to the catalog that is less apparent to users in an electronic 
environment;

• the assumption that seekers can describe what it is they are seeking; 

• the assumption that seekers know at least something to start with as an access 
point;

• the fact that information seekers formulate questions in stages, not as a one-stop-
shopping query approach; 
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• the inability of many seekers to understand what a subject heading is, and to be able 
to convert their own thoughts into a controlled vocabulary language; and 

• a lack of awareness as to the nature of Boolean operators and query syntax. 

In addition to these issues, as previously noted, there has been ongoing 
criticism of specifi c tools such as the LCSH, which have problems with incon-
sistent vocabulary, long strings of descriptors that are diffi cult to understand 
(Drabenstott, Simcox, & Fenton, 1999), and a fi ling logic that often does not 
transfer well into the electronic environment. Furthermore, various authors 
have pointed out that most OPACs use confusing library-related jargon, which 
further compounds the diffi culties that users have in navigating and under-
standing the OPAC interface (Cherry, 1998). The problems/issues noted 
above have meant that for many OPAC users, the experience of searching the 
library catalog is frustrating and time consuming and often does not result in 
the desired information. In their review of the literature on OPACs, Large 
and Beheshti (1997) note many of the same issues as Borgman and other 
scholars, remarking that “improved interfaces, ranked lists of retrieved output 
and enhanced browsing features now appearing in third generation OPACs 
are all in line with recommendations from many research studies . . . Despite 
such advances, however, the fundamental problems of OPAC use, and indeed 
of IR systems in general, still remain” (Large & Beheshti, 1997, p. 128). 

A brief look at more current research confi rms that information seekers 
are still having problems with OPAC searching and that recent generations 
of OPAC interfaces have not ameliorated ongoing diffi culties. For instance, 
Slone’s study of OPAC users in a public library (2000) revealed that searchers 
frequently made errors in spelling, which affected retrieval results, and had 
diffi culty in generating appropriate terms for topical searches. The author 
remarked that “users often had such little knowledge of what they sought, 
many were unable to generate even closely related terms to initiate a search. 
Thus, they guessed.” (Slone, 2000, p. 764). In their study of Web catalog 
use, Halcoussis Halverson, Lowenberg, and Lowenberg (2002) also noted 
that subject searching was problematic for the participants they studied, and 
that participants who performed subject searches were more likely to report 
navigational problems within the catalog (Halcoussis et al., 2002, p. 154). 
Krueger, Ray, and Knight found that while participants in their study could 
use the catalog to fi nd a book, most could not locate a journal title (2004, 
p. 290), a fi nding also noted by Valentine and Nolan (2002). Valentine 
and Nolan discovered that many students in their study did not distinguish 
between title and subject searches in the OPAC (Valentine & Nolan, 2002, 
p. 57), and, likewise, Turner (2002, p. 76) found that participants in her study 
did not distinguish between keyword and subject searches. Novotny (2004) 
found that even for experienced users of a Web-based OPAC, “Keyword 
searching remained the favorite option, even for known items. There was 
minimal use of Boolean and no demonstrated understanding of LC Subject
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Headings” (Novotny, 2004, p. 530). Furthermore, Novotny observed that 
searchers “demonstrated minimal knowledge of how information is struc-
tured in a library catalog and how that underlying structure affects their 
searches . . . [and] showed no curiosity about how the catalog worked, nor 
did they feel they should” (Novotny, 2004, p. 533). 

Two further complicating elements in the ongoing OPAC searching 
debate are (1) the tendency for libraries to add free URLs to their cata-
logs and (2) the popularity of Web search engines with information seekers. 
With respect to the former, Burke, Germain, and Van Ullen (2003) were 
concerned about whether the widespread practice of adding URLs to the 
catalogs of research libraries in particular inserted unreliability into the bib-
liographic database due to the well-known problem that URLs either change 
or become defunct. They found that “A large percentage of the researched 
library catalogs, linking to free URL resources, had a signifi cant number of 
errors” with half of the libraries having an error greater than that for miss-
ing books (Burke et al., 2003, p. 295). The authors wonder whether this is 
a “tolerable rate of failure” (p. 295) and suggest that the addition of URLs 
may be diluting the credibility of the OPAC and thus alienating users further. 
Given that the practice of adding URLs to catalogs is continuing apace, these 
concerns are still very valid and point to yet another way in which users may 
fail to fi nd appropriate information through an OPAC search. 

Regarding point (2), the rapid rise of Google and other similar Web search 
engines has revealed a large disparity between the perceived ease of use of 
such search engines and the perceived diffi culty in using library catalogs. 
Holly Yu and Margo Young (2004) remark that 

In spite of many studies and articles on Online Public Access Catalogs (OPAC) over 
the last twenty-fi ve years, many of the original ideas about improving user success in 
searching library catalogs have yet to be implemented. Ironically, many of these tech-
niques are now found in Web search engines. The popularity of the Web appears to 
have infl uenced users’ mental models and thus their expectations and behavior when 
using a Web-based OPAC interface. (Yu & Young, 2004, p. 168) 

In their research, Yu and Young found that Web-catalog searchers had 
many of the same problems previously cited by other authors, including 
ongoing diffi culties with subject searching, retrieval results that yielded far 
too much information, and the use of highly ineffective search strategies such 
as trial-and-error and screen browsing. The authors suggest that OPACs 
should incorporate more of the features of Web search engines to facilitate 
greater user searching success. The relative ease of searching the Web using 
Google also came through in the study by Fast and Campbell (2004), whose 
participants felt that “the OPAC took longer to search and required more 
effort” (p. 143) without necessarily giving a good result. Despite admiring 
a perceived level of organization in the OPAC, the study participants found 
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the catalog to be complex, intimidating, and confusing, and they preferred to 
search the Web using Google for their information-related needs. 

THE NEXT GENERATION OPAC 

Critical analyses that contextualize library OPACs, integrated library sys-
tems, and the rather invisible production-consumption regime that repro-
duces them as part of a larger, evolving, capitalist market-based system are 
still relatively rare. However, given the ongoing diffi culties with the OPAC 
as an information-retrieval tool, some librarians and scholars are beginning 
to talk openly about both the OPAC and the ILS as failing or declining 
products. For instance, in a recent study commissioned by the Library of 
Congress, Karen Calhoun (2006) uses a very market-oriented analogy when 
describing the state of contemporary OPACs. She comments that 

The online library catalog has been a successful product. Like other products, it has 
passed through a life cycle. . . . Fortunately, there are ways to use the knowledge that 
today’s catalog has reached the end of its life cycle. (Calhoun, 2006, p. 10) 

Calhoun then reviews some of the business literature for revitalizing products 
and dealing with declining product demand (Calhoun, 2006, pp. 10–11). She 
quite rightly points out that the production of local catalogs in research libraries 
is big business, stating that “in 2004, ARL [Association of Research Libraries] 
libraries spent an estimated $239 million on technical services labour alone” 
(Calhoun, 2006, p. 11). 7 This fi gure does not account for the considerable 
additional money spent to purchase bulk electronic catalog records and upgrade 
integrated library systems nor does it include the same types of outlays made by 
public and special libraries. Yet despite ongoing challenges to the notion that 
the OPAC is a user-friendly search tool for everyday information seekers, and 
despite the immense outlay of monies needed to perpetuate the OPAC as a 
search mechanism of debatable utility (at least in some circles), Calhoun notes 
that “Libraries are unlikely to divest themselves of their catalogs . . . [deeming] 
such a course of action unthinkable” (Calhoun, 2006, p. 12). 

As testament to that fact, reaction to Calhoun’s report was swift and vocif-
erous. Mann (2006), for instance, points out major fl aws in Calhoun’s argu-
ment, citing a misrepresentation of a business model that is inappropriate 
to begin with. As Mann notes, there are very good reasons for libraries to 
maintain catalogs of their collections, which have a different organizational 
basis than what is typically found on the Web. He makes a compelling argu-
ment that controlled vocabulary is far superior to keyword searching and that 
to lose a tool like the OPAC, which has controlled vocabulary features built 
into it, would be a major setback for scholarship on many levels. 

Nonetheless, despite various defenses of the online catalog and its under-
lying structure, problems with the OPAC and the regulatory standards 
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embedded within it (such as the LCSH, AACR2, and the MARC format) 
continue, at least in the short run, resulting in calls for urgently needed 
improvements that have been voiced since the 1990s (Byrum, 2006; Hil-
dreth, 1995; Sleeman & Bluh, 2005; Yee & Layne, 1998). Along these 
lines, well-known technology commentator Marshall Breeding (2007b, 
2007c) suggests that the problems with OPACs and the integrated library 
systems are a result of an era when libraries were more concerned with inven-
tory control than user searching success and thus are based on an outmoded 
approach. Similarly, Balas (2007) asks “Will the ILS soon be as obsolete as 
the card catalog?” Some libraries are taking their dissatisfaction even further. 
Antelman, Lynema, and Pace (2006) describe the efforts of North Carolina 
State University Libraries to implement Endeca’s IAP software, used for the 
Web sites of Wal-Mart, Barnes and Nobel, and Home Depot, among others. 
The authors comment that 

The promise of online catalogs has never been realized. For more than a decade, the 
profession either turned a blind eye to problems with the catalog or accepted that it is 
powerless to fi x them. . . Libraries cannot force users into those “closed”, “rigid” and 
“intricate” online catalogs. . . . Coupled with the relative paucity of current literature 
on next-generation catalogs is a scarcity of library industry interfaces from which to 
draw inspiration, RLG’s Red Light Green and OCLC’s FictionFinder being notable 
exceptions. (Antelman et al., 2006, pp. 128–129) 

Change has been very slow, but many library IT commentators are hope-
ful that the next generation of OPAC interfaces will solve many of the 
searching and use problems currently evident in what is now called the 
legacy catalogs of today. Features such as enriched content (images, book 
jackets, summaries, reviews), faceted navigation, relevancy ranking, RSS 
feeds of new items received, and detection of common spelling errors are all 
examples of enhancements that many IT analysts believe may help users fi nd 
the information they want and need. As to who will provide such enhance-
ments, Breeding suggests that it will be a combination of libraries using 
open source components and commercial vendors with new products. He 
comments that with the increasing amount of open source software now 
available, it is: 

quite a bit easier for library staffers to get back into the process of creating their 
own software. And we’re seeing a resurgence of in-house software projects that place 
librarians back into a more visible role as technology innovators. I don’t see a radical 
shift taking place anytime soon that takes commercial companies out of the picture 
but competition is heating up. The automation companies, it seems to me, have quite 
a bit of an advantage over the competition to deliver this new generation of library 
interfaces. They have signifi cant experience creating products to meet our automation 
needs, have vast resources available and have deep expertise in the complex processes 
of professional software development. (Breeding, 2007b, p. 36) 
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Breeding and others may be right, and the enhancements of the next gen-
eration OPAC may go some way to resolving the user searching diffi culties 
that we have outlined. Nonetheless, despite this optimistic view, most of 
the regulatory elements of the catalog production and accumulation regime 
that we have already discussed still remain intact, leaving us to wonder if the 
next generation OPACs will be truly revolutionary or if it will manifest many 
of the same constraints that are evident in current legacy catalogs. Without 
accompanying changes to the underlying MSR, the implementation of new 
and more powerful technologies can only go a certain way to the eradication 
of entrenched problems for users. The most recent technological innovation, 
library Web portals, amply illustrates this very point, and so we shall now turn 
to a consideration of that technology. 

WEB PORTALS: THE SEARCH GOES ON 

As the cracks within the OPAC (re)production and accumulation system 
continue to widen, the ongoing issues related to user searching success and 
the elements of the MSR that perpetuate those problems have spilled over 
to the latest search and discovery tool, the library Web portal. There are 
varying defi nitions of the word  portal, from a generic term used to describe 
the library’s Web site, to a more complex defi nition that emphasizes feder-
ated searching and the ability for users to customize their access (Maloney 
& Bracke, 2005). Here we will use the term portal in the broadest sense, 
to describe the library’s Web site, providing a gateway to collections, other 
resources, and services, with or without a federated searching approach and 
customization options. As Maloney and Bracke (2005) note, the portal is not 
a single technology but rather a “combination of several systems, standards 
and protocols that interoperate to create a unifi ed experience for the user” 
(p. 87). 

Librarians have been actively involved in the creation of library portals and 
information repositories, particularly in the last few years. Library portals con-
tain a wide array of resources, including commercial databases, disciplinary 
guides and links to academic Web sites, writing resources, community links, 
institutional newsletters, feedback mechanisms, and items/areas for specifi c 
user groups, such as youth or seniors. In addition, as a complement to tra-
ditional digital library collections, clearinghouses of organizations’ internal 
documents and related external materials (such as university’s institutional 
repositories) are becoming increasingly popular, allowing various stakehold-
ers to examine and add to a body of resources that have been identifi ed as 
relevant to an identifi ed user group. Recent projects include: the My Chicago 
Library project, developed by librarians at the University of Illinois at Chi-
cago to streamline user access to library resources (Brantley, Armstrong, & 
Lewis, 2006); the UNESCO Libraries Portal project, which provides access 
to Web sites of library institutions around the world (UNESCO, 2005); 
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the development of a global information portal used by 65,000 employees 
at Aventis Pharmaceuticals (Srodin & Strupczewski, 2002); and the Com-
mon Knowledge Database project at Rutgers University, which allows refer-
ence librarians to share resources and strategies for serving academic library 
patrons (Jantz, 2001). 

Portal technologies go beyond the traditional point-and-click Web site. 
In some cases, individuals can customize the look and feel of a site, include 
or exclude particular resources from their personal portal page, and receive 
personalized information (e.g., RSS feeds) that refl ect their own interests and 
information requirements. As access to articles, links to experts, lists of ready-
reference sources, and other information objects are what keep people coming 
back to a Web site of this type, user-friendly design is vital for success. For those 
sites designed to foster the development of communities of interest through the 
sharing of information and knowledge (e.g., through the use of chat forums or 
areas where individuals can add new materials), portal technologies highlight 
the value of design features such as clear labels, intuitive navigation, and quick 
download times. Given the potential that portals have, Byrum (2005) suggests 
that even though portal technologies, especially federated searching, are still 
limited, it is the library portal, and not the OPAC, that will 

serve as the user’s principal Web gateway to digital resources and services, providing 
a high level of seamless integration and including a feature-rich toolkit for cross-
resource searching according to the personalized needs of the users. (Byrum, 2005, 
p. 151) 

Unfortunately, the rush to implement portal technologies and the wide-
spread production of library portals has resulted in a new but interrelated set 
of use and searching problems for information seekers. First, there are no 
clear guidelines about what a library portal should contain, how the resources 
and services on it should be presented, or the level of complexity that can be 
tolerated by users. While there are general guidelines about good Web site 
and portal design (e.g., Johnson, 2003; Nielsen, 2000, 2004) and guidelines 
about various types of library Web sites/portals in particular (e.g. Jackson, 
2004), there is no clear consensus about how libraries should operationalize 
such guidelines or even what guidelines should apply for particular libraries. 
Illustrating that point, after their extensive review of the literature and of 
library web sites, Nichols and Mellinger (2007, p. 483) found that “no single 
site included all of the features and qualities” that their task force identifi ed 
as desirable. 

Furthermore, there is often contradictory evidence about what users seem 
to prefer on library portals: for example, Wegener, Goh-Ong Ai Moi, and Lim 
Mei Li (2004) found that some of their users used information sources pre-
sented in the middle of the portal interface while others preferred information
presented on the sides rather than the middle, making it challenging to discern
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the best layout option to meet the needs of the majority of portal users. Opin-
ions also differ on what the portal should contain for various specifi c user 
groups such as students (Nichols & Mellinger, 2007) or seniors (Aula & 
Kaki, 2005), or for particular types of resources (Vaughan & Dillon, 2006). 
Such variability in fi ndings makes it diffi cult for library portal designers to take 
concrete guidance from the research literature. As a result, portal construction 
practices vary widely, and even a cursory browse through a sample of library 
portals will demonstrate that some are incredibly complex and cluttered, while 
others are extremely sparse. 

Second, studies of information seeking on library portals reveal many of the 
same problems for users as in searching the OPAC. Labeling of the various
resources on the portal is problematic, often still using library-centric jargon, 
which is opaque to users (Benjes & Brown, 2001; Brantley et al., 2006; 
Cockerell & Jayne, 2002; Feeney & Newby, 2005). With the complexity of 
resources and services provided on a typical library portal, users experience 
navigational problems, becoming lost within the myriad of options, some of 
which they do not understand (Benjes & Brown, 2001; Cockerell & Jayne, 
2002). Robins and Kelsey (2002) also found that participants in their study 
had diffi culty fi nding known-item links on their Web site, thus making more 
moves or clicks than necessary. Valentine and Nolan noted that the partici-
pants in their study 

generally searched pages superfi cially; they tended to follow only a layer or two of links 
before abandoning that path. . . . Although scrolling was the most popular way to scan 
a page for information, most did not scroll beyond a certain point. They also spent a 
brief time on the pages. . . . Most students did not use help screens. They seemed to 
operate on the assumption that the navigational structures of a web site would take 
them to all they needed without explanation. (Valentine & Nolan, 2002, p. 56) 

Sometimes the portal design obscures even the most basic resource, the 
OPAC, so that users cannot fi nd it or cannot tell the difference between the 
OPAC and other resources (Ward & Hiller, 2005; Wegener et al., 2004). In 
other cases, the portal presents far too many options so that users become 
confused about what will best meet their needs or miss crucial information 
because it is presented “in a sea of words” (Valentine & Nolan, 2002, p. 58). 
Federated searching has been touted as a way to solve such problems by 
providing a common interface that will search many different information 
resources seamlessly. However, there are limitations to federating searching 
(Breeding, 2007d, p. 8), with some expressing doubts that federated search-
ing is the panacea that it is purported to be (Balas, 2006) or that federated 
searching will be used by the population for which it was intended (Nichols 
& Mellinger, 2007). 

Third, research has repeatedly shown that very few users will customize 
a portal site even though customization features are available. For example, 
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two different studies of undergraduate students revealed that very few of 
them customized the library’s Web site, and many complained that custom-
ization took too long and/or wasn’t that useful (Nichols & Mellinger, 2007; 
Ward & Hiller, 2005). In another study, where 2,700 users registered with 
a myLibrary service, only 15 user profi les were created, a fi nding that was 
“particularly worrying” to the designers, who believed that this would be a 
popular feature providing a great deal of fl exibility for user searching (Groe-
newegen & Huggard, 2003, p. 456). Ward and Hiller (2005) cite Nielsen’s 
statement that “web personalization is much over-rated and mainly used as a 
poor excuse for not designing a navigable website” (p. 170). Although cus-
tomization might be helpful in some cases, information seekers tend to use 
the quick and superfi cial searching strategies that they have used in the past, 
including trial-and-error, and they do not have a very good sense of overall 
portal organization (Brantley et al., 2006; Nichols & Mellinger, 2007). Fur-
ther, users may conceive of portals as extensions of the institution’s Web site 
rather than that of the library itself, leading them to request that university-
level resources be integrated into the library’s Web portal (Brantley et al., 
2006). In other cases, users may believe that the library portal provides free 
access to databases, journal articles, and other resources, without realizing 
that these Web-based materials are part of the library’s cost-based services, 
with restrictions on their use (Zemon, 2001). 

Given the relative entrenchment of the OPAC as the library’s primary access 
tool and the rapid implementation of Web portals, what is being done to ame-
liorate the longstanding diffi culties that users have in searching such library 
interfaces? There are two regulatory practices that librarians have actively used 
to circumvent the current searching and retrieval diffi culties of information 
seekers, those being information literacy instruction and Web usability test-
ing. We shall examine these two sets of interrelated practices in turn. 

THE INFORMATION LITERACY 
TRAIN—ALL ABOARD! 

Librarians have been very aware of the ongoing diffi culties that information 
seekers have in understanding and using OPACs and Web portals. Indeed, a 
great deal of the literature examining what information searchers do and why 
they do it when using OPACs and Web portals has been written by librar-
ians. Nonetheless, the belief, widely held by librarians, that the best way to 
overcome users’ diffi culties when using commercial catalog interfaces and 
portals is to train or condition them to think about and search for informa-
tion in particular ways has become yet another element in the social relations 
of OPAC/portal technology and serves to perpetuate the very problems that 
are presently occurring. 

In the post-WWII period, there has always been a certain amount of user 
education in libraries, academic libraries in particular. However, since the 
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advent of online catalogs and the obvious diffi culties users were experiencing 
with them, there has been an explosion of user education activity (previously
known as bibliographic instruction and more recently as information liter-
acy instruction), which has moved beyond the realm of academic libraries 
into public and other types of libraries (Julien, 2005; Julien & Breu, 2005; 
O’Beirne, 2006; Skov, 2004; Tosa & Long, 2003). The literature is now full 
of descriptions of information literacy programs, with extensive commentary 
on the need for such instruction, suggestions for appropriate content, and 
pedagogical approaches. 

The premise of information literacy is that to be a productive citizen in the 
new knowledge economy, a person ought to be able to fi nd, evaluate, and 
use information from a variety of sources (Association of College & Research 
Libraries [ACRL], 2000). In the library context, this means that the user 
must learn how to conceptualize the array of information sources found on 
library interfaces and translate them into a mental model of how to search 
those sources most effectively and when to use them. Unfortunately for most 
users, the array of information resources presented to them have already been 
conceptualized by librarians and organized in ways that seem unimaginable 
to the layperson. So, for instance, to have success with an OPAC search on 
a topic that is rather hazy in his/her mind, the searcher would have to know 
either what authors had written on the topic, what keywords represent the 
topic, and/or what controlled vocabulary terms (i.e., LCSH or other subject 
headings) would be appropriate. Searchers also would have to know that the 
OPAC gives them different information than a periodical database, and they 
would have to make a decision about which is the best route for informa-
tion on their topic. Since many searchers typically do not know any of these 
things, information literacy instruction is deemed to be a necessity. How-
ever, as part of the MSR, such instruction, while well-intentioned, is insidious 
and self-perpetuating, tied as it is to commercial products that already have 
problematic regulatory mechanisms built into them. Because the diffi culties 
with searching the OPAC (and to a certain extent the portal) do not change, 
because the OPAC and its underlying bibliographic database is continually 
produced and reproduced, therefore information literacy instruction com-
pletes the endlessly revolving circuit. 

One could understand the appeal of information literacy instruction if it 
were done as a form of resistance to the hegemonic tendencies of the cata-
log/portal production system, working to liberate information seekers from 
their reliance on information retrieval systems that fail to help them fi nd what 
they need. However, information literacy instruction is not done for this rea-
son but is, instead, purported to be a way to aid unknowledgeable searchers
in understanding and navigating the universe of information sources and 
using existing library systems/interfaces to fi nd needed information. Within 
this framework, information seekers are constructed as having no, or a very 
limited, understanding of the OPAC and other resources on the Web portal, 
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no understanding of the differences among various kinds of materials, weak 
research skills, and generally low information literacy skills as defi ned by stan-
dards such as the ACRL’s statement on information literacy (ACRL, 2000). 
The assumption and belief by librarians that information seekers appear to 
lack information literacy skills because they are naïve, unaware, or unedu-
cated (rather than because library systems are not helpful) is another aspect 
of the MSR that only serves to reinforce the current situation. 

Does information literacy accomplish the task of helping information seek-
ers fi nd, evaluate, and use information from a variety of sources? The jury 
is out on that question. Of the evaluation research that does exist, some 
indicates that information literacy instruction may make a difference as to 
whether users search more effectively, understand the catalog better and/or 
cite more appropriate materials for their assignments (e.g., Julien & Boon, 
2004; Novotny, Cahoy, & Stern, 2006; Spackman, 2007). The study by 
Novotny et al. (2006) examined whether user search strategies would improve 
immediately after instruction. They found the evidence inconclusive: while 
some students did seem to improve their searching abilities with new tech-
niques, “a powerful gravitation toward keyword searching persisted. Even 
those who began by using the browse search tended to abandon it in favor 
of keyword searching” (Novotny et al., 2006, pp. 158–159). A recent review 
of the literature by Crawford and Feldt (2007) suggests that there is limited 
evidence of the effi cacy of instructional efforts, causing the authors to remark 
that “with the increasing importance that college and university libraries have 
been placing on library instruction and information literacy, there is a defi nite 
need for articles researching the effi cacy of the efforts of librarians in these 
areas” (Crawford & Feldt, 2007, p. 87). However, as Crawford and Feldt 
demonstrate, only a very small proportion (1.5%) of the information literacy 
articles they reviewed are about evaluation of instructional efforts, suggest-
ing that either writing about instructional outcomes is not a high priority or 
that evaluation is not routinely done. Despite this, the belief that informa-
tion literacy is good and necessary is a widespread aspect of the MSR, subtly 
working to reinforce the problematic aspects of OPACs and Web portals as 
primary access mechanisms. 

WEB USABILITY: THE FIX IS IN? 

As instructional librarians work to mediate the user’s engagement with 
the system and change his/her conceptual model of the organization of 
library resources, others look to ways to fi x systems design to resolve access 
and searching issues. Although existing research in the areas of information 
behavior and user-centered design point to Web usability theory as a use-
ful mechanism for empowering users in system design and solving common 
access issues, current design practices—often couched in the language of Web 
usability—have become yet another element of the MSR. 
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Information literacy instruction and Web usability are intertwined regula-
tory elements that shape the way in which information access is constructed 
and practiced. As libraries implement customizable portal options for users, 
usability testing sessions are used to investigate the appropriateness of their 
Web designs. This context has lead to a number of missteps in the attempt to 
empower users, all of which reinforce the current MSR, including: 

1. Web usability testing (if done, at all), is often limited in scope and conducted after 
a site has been launched, resulting in surface changes to existing sites, rather than 
large-scale systems redesign that would best meet users’ needs; 

2. participatory systems design, where users are involved from system conception 
through launch, is rarely used; and 

3. usability testing is based on a confused notion of the user. 

Together, these missteps bring us back to information literacy instruction 
as the default solution for addressing entrenched systems problems, including 
those vendor-developed Web sites that are neither user-friendly nor custom-
izable. We shall address these three concerns in turn, with commentary upon 
how such practices/beliefs serve to reinforce current diffi culties that users 
experience with library portals. 

USABILITY: THE SURFACE TWEAK 

Over the past decade, Web usability and user-centered design of portals 
and repositories have gained in importance and profi le in the LIS literature. 
Usability theory outlines principles that place users’ needs at the forefront of 
Web design (Nielsen, 2000, 2004; Rosenfeld & Morville, 2002). Here, infor-
mation architecture must fulfi ll three main goals: (1) to organize information 
in a logical, usable fashion; (2) to build simple, effective sites grounded in 
users’ needs; and (3) to create fl exible designs that evolve over time as users’ 
needs change. To achieve these goals, Web design must focus on content 
and functionality, from the user’s perspective, including quality writing, con-
sistency, utility, simplicity, and other elements that privilege function over 
form. Aesthetics are important but not to the point that the look (e.g., fl ash-
enabled splash pages) subsumes the informational focus of a site. 

Studies of Web usability in academic and other library contexts are increas-
ingly prevalent and inform professional practice. This trend has been pushed 
forward, in part, by a rise in information behavior research, which places 
individuals’ needs and the ways that individuals search for information, at the 
forefront of systems design (see Case, 2007). These studies illuminate users’ 
behaviors in seeking digital resources, by assessing the ways that users navi-
gate a site’s layout or otherwise make sense of its physical design (e.g., Allen, 
2002; Graham, Poe, & Weatherford, 2003; Gullikson, Blades, & Bragdon, 
1999; Palmquist, 2001; Saumure & Given, 2004; Travis & Norlin, 2002). 
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Users are easily frustrated when they cannot fi nd needed information and 
will abandon useful resources when a site is diffi cult to navigate, relies on 
gratuitous graphics, or uses inappropriate language (Ahuja & Webster, 2001; 
Gullikson et al., 1999; Schuyler, 2000). 

In this context, building usable library Web sites is realized through minor 
tweaking for those small, surface-level problems (such as relabeling terms, 
where library jargon is confusing to users) and relying on Web site instruction 
to solve more extensive (and expensive) Web design problems. Rather than 
solving existing Web site issues, and designing new sites according to the 
published research (which outlines common pitfalls), libraries often focuses 
on fi xing (i.e., retraining) users rather than systems. 

Portal technologies themselves often compound the usability conundrum. 
Where vendors offer inexpensive and ubiquitous portal packages for library 
use, many problems are replicated from system to system and become deeply 
entrenched in library practice. Often, we are replicating systems designed for 
print materials rather than creating unique Web (i.e., hypertext) environ-
ments, despite research that explores differences in how individuals search 
for, interact with, and read digital resources (e.g., Hodkinson & Kiel, 2003; 
Hsieh-Yee, 2001; Kari, 2004). Users are expected to learn the language of 
these systems (such as truncation or  RSS feed ), rather than being presented 
with the intuitive, user-focused language advocated by usability standards. 
Familiarity of language, look, and feel across systems (i.e., where users might 
be confused by a new or different design), is often touted as a reason to 
retain the status quo. Such paternalism does little to satisfy users’ needs in 
Web design; however, this approach does further entrench systems design 
as an MSR, with librarians—often, inadvertently—working against users’ 
best interests by reinforcing problematic, unusable Web designs. Although 
researchers and designers outside of LIS are moving to participatory design as 
a more effective approach to systems design, with users truly at the center of 
the design process (and the resulting product), libraries lag behind. We have 
not yet established our own standards for effective, user-friendly Web portal 
design, nor do we demand that system vendors provide users with features 
and tools that follow usable Web design principles. 

Many sites, therefore, may be launched under the guise of having been user 
tested (with the implication that they are user approved), while structural 
and organizational changes may never be addressed. In other cases, users 
may be provided with options developed by designers only, leaving them to 
choose the best design from two or more problematic options, leaving users’ 
true preferences and needs at the margins of system design. Unfortunately, 
today’s system design often reinforces, rather than fi xes, a systems-driven 
approach to design—where Web designers are keen to integrate new tech-
nologies (such as RSS feeds or social networking tools), without knowing if 
or how users might make use of these options. In the case of institutional 
repositories, the drive to gather and store materials that refl ect the corporate 
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memory and activities of an organization (such as the intellectual property 
of university faculty) may often be pushed by designers and administrators 
before questions of information ownership, copyright, or implementation 
may be addressed with the users themselves (Wust, 2006). 

THE ILLUSION OF PARTICIPATORY DESIGN 

In examining the ways that people use digital sources of information, and 
how people interact with Web-based libraries and portals, there are many 
resulting principles that can inform the development of digital collections for 
the purposes of knowledge management. The challenge, then, for designers 
of Web-based collections, is to make information accessible for future use—
to people who have yet to look for it and may not yet know why they need 
it—while recognizing that no single collection can possibly serve everyone’s 
information needs all of the time. Usability theory does seem to provide a 
useful framework for this type of anticipatory design, in a way that best suits 
users’ information-seeking strategies. 

Yet while usability studies have gained in prominence, many interfaces are 
still designed by computer programmers or graphic designers, with users’ 
needs marginalized in the design process. Usability testing is not ubiqui-
tous; where testing does occur, individuals are often asked to assess existing 
sites so that designers may tweak fi nal designs, as noted previously. As librar-
ians, Web designers, and other information specialists embrace the tenets of 
usability theory, users themselves—ironically—are being pushed further to 
the edges of appropriate systems design. Where usability theory and testing 
was intended to identify and address users’ concerns with poor, unusable 
Web design, users continue to be disenfranchised and distanced from much 
systems design. Users are rarely included as participants in the early design 
phases of library Web projects. Where usability testing is conducted, this is 
typically during the postdesign phase, when designers and administrators may 
be hesitant to spend additional money on a project or delay the launch of a 
long-anticipated design project. Although some small fi xes (such as moving 
a search box or relabeling a Web tool) may be possible at this stage in the 
design process, other user concerns may never be addressed, as the changes 
would substantively alter the design of the information system. 

Thus in the rush to personalize individual access to Web resources, and to 
provide access to a range of new technologies, one of the central tenets of 
usability theory is often violated—that is, grounding systems design in users’ 
own perspectives of what information they need, when they need it, and how 
they need it. In its current form, the practice of usability testing constructs 
an unknowing and ineffective user. Here, while we might be able to fi x some 
small problems with Web sites, more extensive issues are dealt with via so-
called user education. In this way, usability testing has devolved from a con-
tinuous process of user engagement into a post hoc testing situation, where 



248 INFORMATION TECHNOLOGY IN LIBRARIANSHIP

fi ndings may or may not be addressed; here, users learn the system and inter-
nalize strategies to fi nd what they can within that system. 

Participatory user design, although common in visual design and other 
fi elds, has not yet been embraced in LIS practice. While it is true that some 
studies explore individuals’ use of Web interfaces in the context of infor-
mation behaviors and with implications for design (e.g., Saumure & Given, 
2004; Vaughan & Dillon, 2006), projects that involve users at the concep-
tual design phase and account for users’ specifi c needs are in the minor-
ity (e.g., Beyer & Holtzblatt, 1999; Bilal, 2002; Given, Ruecker, Simpson, 
Sadler, & Ruskin, 2007; Large, Nesset, Beheshti, & Bowler, 2006; Trigg 
& Anderson, 1996). One recent example is a project currently underway in 
Canada, which uses a participatory design approach for the development of 
a health information and medication management tool for health consumers 
(Given et al., 2007). This project involves the exploration of online browsing 
environments, which are situated within the design of new digital affordances 
(e.g., Gibson, 1979; Ruecker, 2003; Sadler and Given, 2007; Vicente, 2002) 
and which use simple, effective design to craft Web sites that meet users’ 
needs (e.g., Cockrell & Jayne, 2002; Krueger, Ray, & Knight, 2004). 

The rise of participatory design in the last decade points to fl aws in the 
usability testing system—and the need for a new model of design—if we are 
ever to break through the current usability design impasse. A new model 
also demands that the LIS community break ties with its current, regulated 
system of design, where proprietary packages are ubiquitous, despite ongo-
ing frustrations for users. Librarians need to opt for customizable vendor 
options, where available, and focus on open source interface solutions for 
long-term change. We need to work with users to create our own portals that 
solve, rather than replicate, existing problems. We also need a critical reas-
sessment of information literacy practices, which are currently designed to 
help users navigate impenetrable systems design. 

WHO IS THE USER? 

Given librarianship’s seemingly clear focus on understanding and meet-
ing user needs and enhancing user access to resources, why does the situa-
tion described above recur? First, librarians have a confused conception of 
the user. While some librarians see users as customers or clients who will 
demand the systems and features they want and need, other librarians con-
struct users as ignorant individuals who need librarians to make choices on 
their behalf and provide instruction on how best to interact with library Web 
sites (Hedemark, Hedman, & Sundin, 2005; Hoffman & Polkinghorne, 
2007; Tuominen, 1997). In effect, there is no common view of users and 
users’ needs to shape the design of systems to actually give users what they 
want and need. Second, in this environment, systems design is then based on 
an existing design is good design model (i.e., what seems to work elsewhere 
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will work in our library), combined with trial-and-error, small-scale rede-
sign in the local context. Here, systems design elements may be touted as 
refl ecting best practices when, in fact, these may be completely divorced from 
local users’ real experiences and needs. Further, without effective assessment, 
these systems may simply replicate unusable features across library contexts, 
even when these are known to be problematic for users. Third, instruction 
becomes the solution for problematic design. Many existing information lit-
eracy programs are concerned with database and catalogue searching, Web 
searching, strategies for using customizable alert services, and other systems 
and special features. 

Here, the ignorant customer concept rules, where librarians construct 
users as demanding these systems while not understanding the range of uses 
of these tools. Users become caught in a library-imposed view of systems use 
and design, where new systems, new features, and additional resources are 
constructed as improvements to library service, with little critical examination 
of whether users want these tools or whether they meet the intended goals 
of user-centered design, as articulated in the published research literature. 
As Sanna Talja (1997) noted more than a decade ago, this stance is highly 
problematic; if users are “seen as uncertain people who need help, there is 
a risk that the objective of helping the user is implicitly grounded on a faith 
in objective expert knowledge existing outside history, social relations and 
contradictory interests” (p. 77). This approach feeds into the regime of accu-
mulation, with library Web sites, and instruction in their use, controlling and 
shaping users’ access to the information they need. 

CONCLUSION 

This chapter has attempted to examine the ongoing diffi culties with library 
information access interfaces by using the lens of regulation theory to cast new 
light on the current situation. As we have shown, the construction of access 
mechanisms, such as OPACs and Web portals and the infrastructure that sup-
ports them, can be viewed as a particular production/consumption system 
within the changing capitalist context often referred to as post-Fordism. Reg-
ulation theory posits that, in the face of economic change and instability, there 
will be institutional arrangements and other social relations (the MSR) that 
work to prop up or reinforce the existing capitalistic mode. The MSR, then, 
can be viewed as a set of practices and social relations that work in concert to 
either maintain the status quo or at least put up barriers to the pace of change 
within the capitalistic environment. Accordingly, our quest here has been to 
try to disentangle and reveal the elements of the MSR that have been at work 
over the past 30–40 years that may account for the relative lack of change to, 
and persistent problems with, library OPACs. As we have also noted, some of 
these longstanding problems are now being imported into library Web portals 
despite their promise as a new and possibly better access technology. 
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The elements of the MSR that have been identifi ed in this chapter 
are a complex and interwoven combination of regulatory mechanisms, 
including formal and informal standards for the organization of informa-
tion, cataloging practices, professional values and assumptions, informa-
tion technologies, and institutional and corporate ideologies and actions. 
In the case of library OPACs and portals, the MSR has contributed to the 
protection of a number of crucial and ongoing large-scale investments 
by commercial vendors, institutional stakeholders, and the library com-
munity, including: 

• Intellectual investments: in cataloging standards such as AACR, ISBD, MARC for-
mats, and controlled vocabularies; 

• Disciplinary investments: in LIS education, professional norms, practices, beliefs, 
and rhetoric; 

• Material/infrastructure investments: in computer hardware, networks and other 
software, integrated library systems, and Web-management systems; 

• Capital investments: in the development and marketing of vendor-based integrated 
library systems and portal management systems; 

• Labor investments: in the production of catalog records, development and imple-
mentation of integrated library systems, information literacy instruction, and 
usability testing; and 

• Institutional investments: in the growth of bibliographic utilities and the develop-
ment and production of content for the OPAC and Web portal, evaluation mecha-
nisms, and various types of user assistance and education. 

As the library community struggles to adapt to new Web environments, 
particularly those made possible by the Web 2.0 and the semantic Web, it 
must avoid such investments from sealing the catalog off from fresh infl uences 
that could give it a new lease on life. Web 2.0 tools can do more than offer 
libraries new means of organizing groups and facilitating social interaction;
they can also provide means of user tagging and user commentary that could 
integrate the catalog with other features such as Facebook. Furthermore, the 
advent of social networking, bookmarking, and commentary sites has made 
Web interaction signifi cantly easier, drastically altering the user’s expectations 
about a minimally usable system. 

New innovations in cataloging theory have opened up the potential for a 
richer interaction between catalogs and XML. Tentative efforts have been 
made in the past to separate MARC from cataloging by providing an XML 
defi nition based solely on AACR rather than on the MARC encodings of 
AACR (Fiander & Campbell, 2003, p. 29). These efforts could gather 
momentum alongside the FRBR paradigm of treating bibliographic entities 
in a hierarchical fashion (IFLA, 1998), which is very similar to the structures 
of XML: a work receives one or more expressions, each of which undergoes 
one or more manifestations, each of which is duplicated into one or more 
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items. This hierarchical rigor could make our catalogs more amenable to 
inventive and useful mutations of our bibliographic records. 

Even without FRBR, catalogs have an enormous potential to participate in 
a broader metadata community. The Open Archives Initiative (see http://
www.openarchives.org) has developed a metadata harvesting protocol that 
enables library catalogs to export their records in Dublin Core metadata, for 
inclusion in search services based on metadata systems of varying types (Fast 
& Campbell, 2001, p. 5). Furthermore, semantic Web technologies have 
the potential to do the reverse: to enable us to drag semantically tagged data 
from reliable Web sites into bibliographic records (Campbell & Fast, 2004, 
p. 382). 

All of these possibilities depend, to some extent, on being able to break up 
our catalogs and bibliographic records so that we can integrate that data with 
data drawn from elsewhere, thereby making our bibliographic heritage more 
fl exible and more embedded in the context of a modern information envi-
ronment. Unfortunately, such activities threaten the intellectual, disciplinary, 
material, capital, labor, and institutional investments we have listed above. 

Coyle and Hillmann (2007) have commented that “users have spoken with 
their keyboards, overwhelmingly preferring non-traditional and non-library 
sources of information and methods of discovery.” While librarians cannot 
control users’ needs or the ways that users choose to search for informa-
tion, our systems nonetheless need to respond to those needs and actions. 
However, we can control and evaluate our belief that we are locked in to the 
systems that we have, with instruction being our only avenue for change. We 
can build intuitive systems that meet users’ needs; we can lobby vendors to 
redesign systems that are problematic for users; we can assess and deconstruct 
our current approach to information literacy instruction; and we can involve 
users in participatory design, where they are empowered and enabled to help 
us to craft systems that suit their intentions. 

Librarians also need to engage in open dialogue with users to see if they 
want Web 2.0 technologies (e.g., a reference desk in Second Life? A library 
page on Facebook?), to assess these tools, and to know if these are the best 
ways to engage with users and provide services to meet their needs. At pres-
ent, we do not know the answers to these questions, and yet we feel driven 
to go down these paths; often, we are pulled by the very vendors who have 
provided us (and our users) with problematic systems that are anything but 
usable. If we see our users as customers and the library as competing with 
the existing marketplace, then, yes, we would want and need to give users 
these tools. However, we have very little critical research to date on these 
issues, despite the dollars being spent on system design. We may fi nd that 
these technological paths are exactly the right for our users—or not. We 
may fi nd ways to design more appropriate systems as well. However, this 
will remain elusive if we are not in dialogue with our users in a meaningful 
way, working with them more collaboratively to build better, more intuitive 

http://www.openarchives.org
http://www.openarchives.org
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systems, and looking beyond the regulatory practices that we have engaged 
in to date. 

NOTES 

 1. For the purposes of this chapter, we are defi ning information technologies to 
include computer hardware, companion devices such as printers, scanners, and so forth, 
and the necessary operating systems, software, protocols, and operability standards. 

 2. There is disagreement about the term  post-Fordism, as some authors prefer to 
describe it as neo-Fordism, while others insist it is primarily just another variant of 
Fordism (see discussion in Webster, 2006, pp. 85–93). 

 3. The accumulation regime is described by Webster (2006, p. 64) as “the prevail-
ing organization of production, ways in which income is distributed, how different 
sectors of the economy are calibrated and how consumption is arranged.” 

 4. Bibliographic utilities are consortiumlike organizations that coordinate the 
production and processing of electronic catalog records for sale and redistribution 
to member libraries. The bibliographic databases of the utilities are enormous, far 
beyond the size of their member libraries’ local catalogs. 

 5. OCLC originally stood for Ohio College Library Center, then Online Com-
puter Library Center, and now is simply known by the acronym OCLC. RLIN 
is the Research Libraries Information Network, and WLN is the Western Library 
Network. 

 6. It must be noted, however, that some of the fees collected by bibliographic 
utilities (unlike fees charged by commercial vendors) are often channeled into advo-
cacy, education, and library community building, in the form of scholarships, training, 
and efforts to raise the visibility and profi le of libraries in the broader community; see, 
for instance, the current statement by OCLC on their Web site (OCLC, 2008). 

 7. Calhoun’s estimate was based on an informal survey of directors of large research 
libraries, indicating that about 20 percent of staff work in technical services. This 
percentage was taken as a proxy for labor costs (Calhoun, 2006, p. 49). Using this 
method with the current ARL statistics on salaries and wages (Association of Research 
Libraries, 2008) technical services expenditures would have increased slightly. 
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LIBRARIES, ARCHIVES, AND 
DIGITAL PRESERVATION: A 

CRITICAL OVERVIEW 

Dorothy A. Warner 

The decision process as to whether or not to digitize a document, informa-
tion, or an object remains a prudent and necessary exercise if for no other 
reason than there is no turning back now that born-digital information 
exists. While much research is underway, much of it takes as a given starting 
point that digitization is both inevitable and that the primary concerns are 
technical/technological in nature: “Libraries have to accept that the future 
is now. [W]e have adopted the digital mindset and have seized many of the 
opportunities new technology offers to inspire our users to learn, discover, 
and innovate” (British Library Press Release, 2008; see also Huwe, 2006). 
And, within this research (as this chapter will show), many of the crucial 
problems are aired, but there is no critical approach that attempts to assess 
the overall impact of the lack of agreed-on standards or digitization methods 
or the enormous institutional expenses being faced, and the real possibility of 
lost or inaccessible information is dramatically underrepresented. 

DEFINITIONAL ISSUES 

Are you digitizing for access only and preserving the original, physical item, 
or has the original decayed? Or are you digitizing for access and preserva-
tion because the cost to remobilize and redigitize is too great (Lytle, 2006, 
p. 27)? Coyle (2006) summarizes the issues, explaining that “to say that you 

This chapter is a revision and update of a previous article, (2002) “‘Why Do We Need to Keep 
This in Print? It’s on the Web. . .’: A Review of Electronic Archiving Issues and Problems.” 
Progressive Librarian (19/20), 47–64. 
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are planning to digitize some items, or that you will create a digital library, 
is somewhat like saying that you will buy your daughter a mammal for her 
birthday. Is it a hamster, or a Bengal tiger? Is your digital object an e-book or 
a set of statistical data? Is it optimized for long-term preservation, for machine 
processing, or for viewing in a Web browser?” (p. 205). She describes several 
purposes for digitizing, including preservation, discovery, delivery, reading, 
research, or machine manipulation, and she notes that, although these distinc-
tions can be applied to born-digital objects, it would not be “without some 
diffi culty,” wrapped up as it is in the issue of the purpose of the born digital 
object, which “might be determined based on the programs that created them 
and the formats in which they are produced.” Some are very “program- specifi c,” 
and, she notes there are “dozens, if not hundreds, of different formats. In addi-
tion, the people using these programs exercise varying degrees of creativity in 
producing their outcomes” (p. 207). For instance, Microsoft Excel fi les may 
hold a meeting agenda or a geometrical drawing. She points out that born-
digital fi les “will be the hardest to characterize based on their fi le format, and 
provide the greatest challenge for long-term preservation” (p. 207). 

Duranti and Thibodeau (2006) remind us that “the term, ‘record’ comes 
from the Latin, recordari, to remember. The essential function of a record is 
to serve as a bridge over time, to carry information about an action, event, or 
state of affairs forward for when it is needed in subsequent actions or for refer-
ence about what happened or was described or said in the past. . . . Defi ning 
the concept of record in the context of interactive, experiential and dynamic 
systems is a very tall order,” (p. 47) and they recognize that the discussions 
about this have only just begun. The concept of a record as articulated by 
the InterPARES (International Research on Permanent Authentic Records in 
Electronic Systems) projects “needs to be tested in other environments. The 
practical possibilities of preserving such records needs to be explored. . . . There
is an undoubted need to explore the great practical implications and legal 
consequences for all the parties directly involved, and all the stakeholders” 
(Duranti & Thibodeau, 2006, pp. 67–68). 

CHALLENGES/THREATS 

O’Mahony’s (1998) early concerns about electronic government informa-
tion remain true today: 

Each day that the problems of electronic preservation and permanent public access 
go unresolved, alarming amounts of government information continue to be lost as 
databases come and go from agency websites, fi les are deleted from government com-
puter servers, digital storage media deteriorate, and hardware and software become 
obsolete. The continuous and cumulative effects of this ongoing catastrophe are to 
deny taxpayers access to information they already paid for, to impair the public’s abil-
ity to use government information already collected and compiled, to waste public 
and private resources in having to duplicate efforts to retrieve information previously 
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available but now lost, and to allow the historical record of the nation to literally 
vanish before our eyes. Moreover, it severely undermines the potential promise and 
usefulness of new electronic technologies when the long-term consequence of their 
use is an ever-widening breach in our collected knowledge and information bank. 
(p. 114) 

Sharpe (2007) offers the illustration of “The Domesday Book,” William the 
Conqueror’s survey of England in 1086, which may be read at the U.K. 
National Archives at Kew, London. In 1986, in celebration of the 900th 
anniversary of the original, a digital version was created and stored on the 
“latest technology,” 12-inch laser discs—“to guard against obsolescence.” In 
only 15 years, “serious action had to be taken to save these records from being 
lost” because a few laser disc readers still existed. “The fi les were extracted in 
binary format onto more modern media. The next challenge was to interpret 
this so that it was not just a meaningless string of 1s and 0s, as the digital fi les 
could not be interpreted by any modern software. Solving this problem was 
not a trivial exercise, but was completed successfully after considerable effort 
including experience and input from the original record creators” (para. 4). 
Are these records now safe? Perhaps for another 15 years. The movie industry 
is struggling with its own similar digital dilemma, recognizing that digital 
fi lm is not as durable as 35-millimeter fi lm. The rate at which DVDs degrade 
is ensuring their future for no more than 15 years (Cieply, 2007). 

There is also the issue of how to begin to preserve digital Web-based mate-
rial, which has been labeled a moving target. Consider, for example the claim 
on the banner on the BBC Web site “that the site is updated every minute of 
every day,” or a short-term Web site for an election, or that the “average lifes-
pan of a Web page . . . is forty-four days” or that “entire Web sites disappear at 
an alarming rate,” according to Guenther and Myrick (2006, pp. 142–143). 
They summarize the unique challenges of preserving these materials when 
they ask “How do we collect it before it changes or disappears? How do 
we manage these hundreds or thousands of snapshots of a single site (times 
however many sites we are curating)? How do we manage the huge variety 
of MIME types captured in a single snapshot? How do we provide effective, 
suffi cient metadata for management and discovery? And fi nally how do we 
guarantee that this material can be preserved in order to make it available for 
the foreseeable future to a community of users?” (p. 162). 

The National Archives and Records Administration (NARA) faces unique 
challenges in regard to records of the federal government of the United 
States. The issue of diversity of data formats is compounded because “not 
only does the government use practically all products sold on the market, 
but it even produces technology that is not sold on the market” (Thibodeau, 
2004, p. 635). In order to preserve digital information for at least 20 years, 
“the architecture of the preservation system must allow easy replacement of 
any or all components of hardware or software. Otherwise, the system itself 
will actually compound the problems of preservation, rather than solve them” 
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(Thibodeau, 2004, p. 636). Thibodeau (2007) again provides several illus-
trations of the “daunting” challenges to NARA, including 

one example [that] illustrates the challenge of complex digital formats. Traditionally 
the National Archives preserves a complete set of ship’s drawings at least for every 
class of Navy ship, and such records are requested fairly frequently. Today, there are 
no ship’s drawings. They have been replaced by computer-assisted design, engineer-
ing and manufacturing records, amounting to at least 100,000 digital fi les per ship. 
The problem of preserving such records is one [NARA] share[s] with the Navy. The 
Navy keeps ships in operation for many decades. These ships are, in effect, fl oating 
cities. Like cities, they are not static entities. Over time, they need to be repaired and 
changed. They change their mechanical system, computer systems, kitchens, laundries, 
and so on. What does the Navy, or anyone, know about computer-assisted design, 
engineering or manufacturing systems 25 years from now? The only thing they can 
count on is that such systems will be different. There is no way of guaranteeing that 
today’s data can be used in future systems, either to modify or repair a ship or even to 
show what its design was. Initial research that [NARA has] done with the Navy, other 
government agencies, and computer scientists and engineers around the country, has 
shown that solving these problems is not only beyond the state of the art in technol-
ogy. It is beyond the state of computer science. (“The Challenge of Records” section, 
para. 6–7) 

In addition, NARA faces the obligation to preserve an overwhelming amount 
of e-government information, including the 38 million e-mail messages 
received from the Clinton administration, annual transfers of approximately 
1 million messages from the State Department’s worldwide diplomatic corre-
spondence, the scanned images of the 2000 Census of Population, amount-
ing to “600 to 800 million images,” and military personnel fi les (frequently 
requested by military personnel who need to obtain veterans’ benefi ts, 
employment, and insurance). NARA faces the “need to ingest, preserve, and 
provide access to between 50 and 90 million Tagged Image File (tif ) images 
in that one series.” These examples illustrate the problem of the open-ended 
growth of digital information, and “no one has good data on the amount 
of information that is being created by the government in digital form” 
(Thibodeau, 2004, p. 636). 

The digital preservation dilemma not only remains the same as it has since 
the conceptualization of digitization but is becoming increasingly complex as 
professionals grapple with the ever-growing issues. Teper (2007) recognizes 
that “preservation of materials existing in digital formats is the greatest preser-
vation challenge currently facing research libraries” (p. 10). Rosenthal, Rob-
ertson, Lipkis, Reich, and Morabit (2005) present a “taxonomy of threats” 
(“Threats” section, para. 2) in concurrence with recommendations by the 
National Research Council to the National Archives “that the designers of a 
digital preservation system need a clear vision of the threats against which they 
are being asked to protect their system’s contents, and those threats under 
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which it is acceptable for preservation to fail” (“Threats” section, para. 1). 
They recommend that a threat model include these threats: media failure, 
hardware failure, software failure, communication errors, failure of network 
services, media and hardware obsolescence, software obsolescence, operator 
error, natural disaster, external attack, internal attack, economic failure, and 
organizational failure. 

AN OVERVIEW OF THE PROBLEMS 

Although there are groups working at the state, national, and global levels 
to determine the best practices for digital archiving, the problems are complex 
and the stakeholders are many. Understanding the issue of digital archiving 
is important for librarians at all levels as local collection development and 
preservation decisions are being made. There are no agreed-on standards 
and no agreed-on solutions. One must know whom the stakeholders are, 
the technological problems involved in archiving and retrieving digital infor-
mation, the current recommendations for archiving digital information, the 
costs involved, and some of the groups working for a solution. 

The problems are not all technological, though the technological prob-
lems are many. Feeney (1999, p. 108) describes the relevant stakeholders as 
authors, publishers, libraries, archive centers, distributors, networked infor-
mation service providers, IT suppliers, legal depositories, consortia, universi-
ties, and research funders. He also suggests considering the relationship of 
the stakeholder to the digital material: “initiators, who are involved in col-
lection development; regulators, such as those bodies involved in the legal 
deposit system or copyright legislation; creators of digital records; rights own-
ers; fund holders, who manage the funds available for preservation activity; 
providers of electronic publications and new or repackaged editions; readers, 
who require access to digital material; and archivists, who are concerned with 
conserving digital material and maintaining its integrity.” Each stakeholder is 
involved at a different stage of the life-cycle of the digital resource and may 
not be considering the effect on a stakeholder at another stage, thus requir-
ing a more coordinated effort on the part of the stakeholders. Feeney (1999, 
pp. 112–113) summarized the main stages in the life-cycle concept devel-
oped by the Arts and Humanities Data Service (AHDS) as: (1) data creation; 
(2) data management and preservation (including acquisition, retention, or 
disposal; data structure; data description and documentation; data storage; 
and data preservation); (3) data use; and (4) rights management. 

Abundant recommendations have emanated from groups struggling with 
digital preservation problems at all levels. At the national level, the U.S. 
National Commission on Libraries and Information Science (NCLIS) recog-
nized problems regarding the preservation of government information that 
were compounded by technological developments. Included in the problems 
was the lack of an overall organized plan for preserving digital government
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resources. A narrative description of the legislative proposal by NCLIS, the 
Public Information Resources Reform Act of 2001, was prepared. The pro-
posed legislation advocated reforming the federal government’s public infor-
mation structure to bring together “in a systematic fashion all of the key 
elements necessary for a comprehensive public information resources man-
agement program and to elevate the importance of federal government pub-
lic information resources to the status of a strategic national asset” (NCLIS, 
2001, p. 2–3). NCLIS recommended harmonizing the information resources 
management policies, programs, and practices at each stage of the informa-
tion life-cycle because of the inseparable interrelationship of government 
agencies. This harmonization or collaboration directly relates to the techno-
logical issues described here because of the need for government agencies to 
provide uniform effectiveness across agencies within all of the digital resource 
life-cycle stages. Included in this detailed report were recommendations for 
surveying preferred user formats for data (including bibliographic, graphi-
cal, numerical, sound, spatial, textual, video, and multimedia data types); for 
surveying patterns of user preference for format types (including database, 
spreadsheet, tagged markup, image, audio, video, text, and word process-
ing formats); and for tracking online approaches to information (user inter-
faces supported, Web design approaches, bulletin board systems). NCLIS 
suggested that both the opportunities and the challenges of technological 
developments needed to be approached from an interbranch, intergovern-
mental, and interagency direction in order to ensure future interconnectivity 
(NCLIS, 2001). 

Issues that are unique to large-scale digitization projects were recently 
addressed by a conference of representatives of statewide and large regional 
collaborative digitization programs in the United States. The issues included, 
but were not limited to, metadata, harvesting, interoperability, storage, busi-
ness planning, training, strengthening of collaborative digitization projects, 
funding goals, selection priorities, and the immediate risk of born-digital 
objects (Lytle, 2006). There were many questions, but few answers. For 
example:

• Sustainability—digital preservation is a black box of unknown costs—how can I 
sustain it if I don’t know what it is? 

• Expertise—there is not enough expertise in digital preservation to spread around all 
collaboratives. How do we manage this? 

• Collaborative digital preservation—given limited resources and big unknowns . . . 
are there ways to divide the work and collaborate? (Lytle, 2006, p. 27) 

The issue of the multiple formats of objects to be digitized becomes magni-
fi ed by the increasing number of ways that information can be stored (Coyle, 
2006). Sharpe’s (2007) concern is with the storage of archival records and 
the need to retain the necessary links between records. He notes the 



 LIBRARIES, ARCHIVES, AND DIGITAL PRESERVATION 267

difference between the metadata (which can change) and the actual digital fi les (which 
remain the same). One way to resolve this issue is to store the metadata and fi les sepa-
rately (e.g. in an XML-enabled database and a separate fi le store respectively). This 
means that the responsibility of keeping the links between the two must be performed 
by the archive. The alternative is to store the metadata and the fi les together as one 
object, in order to ensure that they cannot become separated and to simplify backup 
issues. However, this can lead to the creation of unwieldy large objects, and it makes 
the editing of these records a potentially complicated process. (“Storage Is an Essen-
tial Component” section, para. 1) 

He notes a second issue, which is the necessity to back up everything and to 
store it off site. Next, there must be active management to “ensure that every 
fi le held is appropriately cared for with an automated programme of checks. 
This includes, for example, exercising tapes to prevent them from sticking 
and ensuring regular maintenance occurs before there is a problem” (“Stor-
age Is an Essential Component” section, para. 3). 

STANDARDS 

There is still a substantial standards debate since “no computer technical 
standards have yet shown any likelihood of lasting forever” (Bearman, 1999). 
However, those recommending an adherence to standards use the rationale 
that standards “can assist by facilitating the transfer of information between 
hardware and software platforms as technologies evolve” and “resources 
which are encoded using open standards have a greater chance of remaining 
accessible after an extended period than resources encoded with proprietary 
standards” (PADI, 2001c). Descriptive metadata has no agreed-on standard. 
“Commonly known as ‘data about data’, [metadata] is the data describing 
context, content and structure of records and their management through 
time” (University of Lethbridge, n.d.). Research continues in the attempt to 
develop a uniform standard (see OCLC/RLG Working Group on Preserva-
tion Metadata, 2001), which Bearman (1999) states must exist for any of the 
electronic preservation models to succeed. “Serious proposals for metadata 
encapsulation strategies need to address how the required metadata will be 
identifi ed, created or captured at the time of the creation of the records; by 
what means it will be stored in inviolable conjunction with the record con-
tents; how it will support the use of the record by authorized users over time; 
and by whom, where, and at what costs the infrastructure for record keeping 
will be constructed and maintained” (Bearman, 1999, p. 4). 

Cantara (2005, p. 251) concurs that as the number of library digital col-
lections of a variety of types of objects and formats continues to grow, a 
“metadata framework . . . is imperative to support interoperability” (p. 251), 
or the requirement for systems to “talk to each other” (Lytle, 2006, p. 22). 
Types of interoperability include “technical (operating systems and com-
munication protocols), organizational, and content related interoperability, 
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which are addressed by metadata” (Lytle, 2006, p. 22). Those involved with 
collaborative projects realize “that issues regarding the quality of metadata 
are compounded in collaborative projects” (Lytle, 2006, p. 22). 

Knight (2005), of the National Library of New Zealand, describes the 
dilemma that libraries fi nd themselves in. 

The lack of international consensus on preservation metadata is a key inhibitor to full 
implementation of a preservation metadata strategy at the Library. This lack of con-
sensus refl ects to some degree a catch-22 implicit in the notion of preservation meta-
data. There is no way to test the effectiveness and effi ciency of the metadata approach 
to digital preservation without suffering some catastrophic loss of digital objects 
against which to test the metadata approach. There is a signifi cant degree of faith 
involved in the development and implementation of a preservation metadata program 
(which might also explain, at least partially, why it is that the library community has 
been at the forefront of developments in preservation metadata—metadata is a natural 
and integral component of our normal business practice). In making any decision on 
whether to implement a preservation metadata process, organizations must bear in 
mind the potential costs of data recovery. The risks and associated costs of data loss 
are as yet unknown. In a recent publication on preservation, Wendy Duff from the 
University of Toronto states that “reliable authentic digital objects will not be pre-
served across time without adequate preservation metadata” (as cited in Duff, 2004, 
p. 27). Yet, what is there in our experience of the digital environment that makes this 
so? . . . Our legacy to the future is minimal loss of our digital heritage. To that end 
the cost of preservation metadata today can be considered negligible compared with 
cost associated with a catastrophic loss of digital material in the future that might have 
been mitigated had preservation metadata been available. (Knight, 2005, p. 96) 

Cantara (2005) gives the background of the Metadata Encoding and Trans-
mission Standard (METS): “a data communication standard for encoding 
descriptive, administrative, and structural metadata regarding objects within 
a digital library, expressed using the Extensible Markup Language Schema 
(XSD) of the World Wide Web Consortium” (pp. 238–239). She notes that 
METS has many so-called parents in the form of the Digital Library Federation 
(DLF), an international editorial board, and that it is maintained in the Net-
work Development and MARC Standards Offi ce of the Library of Congress: 

METS is a direct successor to the Making of America II (MOA2) Project, a multi-
institutional library effort to create a standard for encoding descriptive, administrative, 
and structural metadata. . . . The primary goal of the project was to develop a standard 
that would promote interoperability, scalability, and digital preservation of digital 
library objects. . . . Around the same time, the International Organization for Stan-
dardization (ISO) and the Consultative Committee for Space Data Systems (CCSDS) 
of the National Aeronautics and Space Administration (NASA) issued the fi rst draft of 
its Reference Model for an Open Archival Information System (OASIS), “a framework 
for understanding and applying concepts needed for long-term digital information 
preservation” [which] defi ne[d] a model for archiving digital (and nondigital) objects 
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and describe[d] the composition of three types of “information packages” for a digi-
tal repository: submission information packages for transmission and/or exchange of 
digital objects to and from a digital repository (SIP), archival information packages 
to archive digital objects for long-term preservation and access (AIP), and dissemina-
tion information packages to publish digital objects via the web to end users (DIP). 
METS can be used to create any or all of these information packages. (Cantara 2005, 
pp. 238–239) 

However, there are problems with METS: “While METS provides a fl exible 
mechanism for encoding digital library objects, fl exibility is often the enemy 
of interoperability, and METS is no exception to this rule. The potential range 
of variation in METS documents is extraordinarily high, and the challenges 
this presents to software developers are considerable. Given METS’ fl exibil-
ity, METS documents created at two different institutions, even for two simi-
lar (or identical) objects can be very different. Very basic software operations 
such as indexing, retrieval and display can be diffi cult to code when the exact 
nature of the metadata and content to be processed are left as ambiguous as 
they are in the METS format” (McDonough, 2006, pp. 151–152). 

OCLC and the Research Libraries Group (RLG) coestablished an “inter-
national working group to develop a common, implementable core set of 
metadata elements for digital preservation. . . . PREMIS (Preservation Meta-
data: Implementation Strategies) was charged to defi ne a set of semantic 
units that are implementation independent, practically oriented, and likely 
to be needed by most preservation repositories” (Caplan & Guenther, 2005, 
p. 111). This group found that there is scant experience with digital preserva-
tion and among those attempting it, they 

still lack a common vocabulary and, to a large extent, a common conceptual frame-
work. Although most . . . claimed to have been informed by the OAIS reference 
model and to be at least partly compliant with it, there was substantial difference of 
opinion as to the meaning of . . . compliance. . . . [M]ost [OAIS] terms have not 
been widely adopted in the community, at least not in informal communications such 
as survey responses [and users] were recording several different types of metadata, 
and more than half were recording metadata in all of these categories: rights, prov-
enance, technical, administrative, descriptive, and structural. Repositories appear to 
draw metadata elements from various schemes to suit their purposes. . . . Overall, 
thirty-three different metadata element sets or rule sets were mentioned by at least 
one repository. In general, the survey shows a picture of a community trying to take 
advantage of prior work but not at the point of developing or settling on dominant 
standards. (Caplan & Guenther, 2005, p. 115) 

Conclusions from recent conference attendees include the recognition that 
this is a “complex and labor-intensive task. There is need for more tools to 
automate processes for metadata creation, revision, and harvesting [which 
would] provide benefi ts in terms of consistency, interoperability, and long-term
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viability of meaningful metadata” (Lytle, 2006, p. 27), offsetting some of the 
current costs of creating and sustaining meaningful metadata. Currently, “the 
initial expense and diffi culty of creating high-quality metadata is compounded 
by the need for constant revision to correct mistakes and incorporate revisions 
to subject terms, taxonomies, and controlled vocabularies, along with revi-
sions to meet the continually evolving patron research needs” (Lytle, 2006, 
p. 26). Metadata creation problems include inconsistency (both structurally 
and semantically), and data that is either missing, incorrect, confusing or 
insuffi cient. Poor quality records exist because they are “often created by 
people who are not catalogers, are created based on local practice that does 
not facilitate interoperability, or are based on curatorial traditions that do not 
translate well for managing digital objects” (Lytle, 2006, pp. 21–22). 

COSTS 

There is an operating assumption that “we are all faced with an unknown 
but big preservation per-unit cost” (Lytle, 2006, p. 27). Cost considerations 
include but are not limited to: selection, metadata creation (technical and 
descriptive), management, storage (including backup copies), training, and 
legal issues (including intellectual property rights). The human costs alone 
are extensive. The selection process of what should be digitally preserved is 
very expensive to do manually and, although it has been suggested that tools 
will be developed to assist with this selection, “records tend to be hierarchi-
cal in nature” and the logical structure for records to be archived should be 
determined by archivists (Sharpe, 2007, “The Structure of Records” section, 
para. 1). Appropriate metadata must then be assigned by archivists, “but the 
sheer quantity of these records (and the fact that it is necessary to use appro-
priate application software, operating systems and hardware to view them) 
means that this is potentially a bottleneck in the process” (Sharpe, 2007, 
“Bringing in the Metadata” section, para. 3). Sharpe offers possible solutions 
but recognizes the imperfections of those solutions. 

Management issues include the need for off-site backup and storage noted 
earlier by Sharpe (2007), but he goes on: there must be an automated program 
to check storage media that includes “exercising tapes to prevent them from 
sticking and ensuring regular maintenance occurs before there is a problem . . . 
[and] a way to guarantee that fi les have not been changed during storage 
can be achieved by the creation (and subsequent verifi cation) of checksums 
for each fi le. . . . A key requirement of an archive should be to ensure that 
a single bit is never lost—and, in any case, there should always be another 
backup copy of every fi le if the system needs to be restored” (para. 4, 5). 
Training is another much-overlooked cost: not merely the personnel costs for 
the trainers, but, for online courses, the infrastructure and staff required for 
technological issues and for hands-on workshops, which require appropriate
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space and equipment. Sustainable funding for training is another cost consid-
eration closely related to training. Bradley (2007) notes that “digital sustain-
ability” now includes funding and the context of the economic health of the 
digital-preserving institution as another consideration. 

Feeney (1999, pp. 116–120) gives a breakdown of cost considerations 
based on one of the studies commissioned by the Digital Archiving Working 
Group (DAWG): “One clear message that has emerged is that a great deal 
of money can be wasted if digitization projects are undertaken without due 
regard to long-term preservation. It is now relatively easy to produce digital 
versions of texts or images. However, if there is no plan in place for archiving 
the digital fi les, long-term preservation will be expensive, or may even result 
in the work having to be repeated” (Feeney, 1999, p. 120). As it is diffi cult to 
isolate preservation costs within the life-cycle of a digital resource, costs asso-
ciated with all elements in the life-cycle of the digital resource are considered. 
The following cost model summary defi nes seven key areas: data creation; 
data selection and evaluation; data management, including data documenta-
tion, validation, structure, and storage; resource disclosure; data use; data 
preservation; and rights management. 

Cost Model Summary 

Data creation costs: A key to this stage is providing adequate documentation of the 
digital resource. 

Data selection and evaluation: Acquisition decisions include how easily a digital 
resource can be managed, catalogued, accessed, and preserved. 

Data management including data documentation, validation, structure, and storage: 
Documentation, the description of the “structure, contents, provenance and history” 
(Feeney, 1999, p. 117), must be checked, edited, added to if necessary, made avail-
able to users, and kept up-to-date. Validation involves the periodic assessment of the 
resource and the copying and refreshing necessary for preservation. The structure 
refers to the original format of the resource and will determine the costs involved for 
providing future storage and access. Available resources determine storage, by data 
volume and by the choice of preservation and use. (Feeney, 1999, pp. 118–120, also 
describes in detail the high costs of rescuing data, or “digital archaeology.”) 

Resource disclosure: These costs, though not necessarily involved with preservation, 
involve “discovering, extracting and preparing the object for use” (Feeney, 1999, 
p. 117). 

Data use: The structure of the digital resource will determine the costs of delivering 
the resource to end users. 

Data preservation: The main costs include “agreeing on the preferred standard for-
mats; testing the conversion for a specifi c category of resource; running the conversion 
as a batch process; testing a sample of converted resources; deleting the old versions if 
required; copying the resulting fi les” (Feeney, 1999, p. 118). 

Rights management: Consideration must be given to intellectual property rights 
and the legal issues of data protection and confi dentiality, which determine issues of 
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access, use, and legal preservation. These potentially substantial costs can actually be 
the highest cost of digital archiving. 

One cost model is the Yale University Libraries Project Open Book, 
designed to study the costs of converting the printed text and accompanying 
materials in 10,000 brittle books to digital image (Butler, 1997, pp. 73–74). 
One of the realities that became clear following this analysis of digital storage 
costs is that “the digital world not only makes collaboration possible, it may 
make it economically imperative . . . [forcing us] to think about the econom-
ics of digital libraries not as single institutions, each trying to build the digital 
mega collection, but as a system of digital libraries and archives that works 
collaboratively to acquire, describe, disseminate, preserve and store informa-
tion resources which may be individually or jointly owned” (p. 74): 

Project Open Book investigators expected to fi nd that both digital storage and access 
costs would be cheaper than the costs of storage and access in a traditional paper-
based library. However, the results of the study showed that unit costs for storage 
were more than 12 times higher, and for access 50% higher in the digital archive 
than in the traditional library. These results were true in the fi rst year of operation 
and continued to be true for storage costs, though to a lesser degree projected over 
ten years, even when staff and overhead costs for the traditional library were taken 
into consideration. Clearly this economic analysis favors the traditional library. On 
the other hand, if we think about the digital library as a fundamentally different kind 
of organization which needs to be structured, organized, and managed in a different 
way, a different picture begins to appear. 

When Yale modeled the costs for a distributed network-based system of archives 
rather than for a single institutional model, the cost comparisons begin to improve 
signifi cantly. Access costs per volume evened out in the 4th year and favored the digi-
tal archive by 57% in year 10. Even then, however, the digital archive began to be less 
expensive than the traditional library for storage costs only in the 7th year. (p. 74) 

While funded research is underway on several levels, including awards pro-
vided by The National Science Foundation (NSF) and the Library of Con-
gress through their Digital Archiving and Long-term Preservation program 
(DIGARCH), what happens when the grant funding ends? It will be impera-
tive for organizations to develop a business plan that “helps link digital pro-
grams to the host institutions’ overall strategic plans and goals” (Lytle, 2006, 
p. 23). It is always an option to do nothing and leave most of the work of 
digital archaeology to our descendents. “‘Digital archaeology’ reminds us 
that extra work today for preservation is not always essential—merely cost-
effective. It leaves rescuing content to (agents for) whoever wants what it 
conveys. This might be done as a matter of policy, or simply because we 
cannot persuade people to prepare works for preservation . . . [or because 
one is not] willing to expend money and effort on behalf of unknown future 
benefi ciaries” (Gladney & Lorie, 2005, p. 306). The movie industry has 
realized that the cost of storing a digital master record is nearly 12 times the 
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cost of storing a conventional fi lm master. “Much worse, to keep the enor-
mous swarm of data produced when a picture is ‘born digital’—that is, pro-
duced using all-electronic processes, rather than relying wholly or partially on 
fi lm—pushes the cost of preservation to $208,569 a year, vastly higher than 
the $486 it costs to toss the equivalent camera negatives, audio recording, 
on-set photographs and annotated scripts of an all-fi lm production into the 
cold-storage vault” (Cieply, 2007, para. 7). However, “movie companies rely 
on their libraries for about one-third of their $36 billion in annual revenue” 
so the business model in this case includes a substantial return on investment 
that libraries cannot rely on (Cieply, 2007, para. 15). 

Digital Preservation Strategies 

The U.S. National Archives and Records Administration 

Deserving of special attention in the discussion of standards and digital 
preservation strategies is the particular challenge faced by the U.S. National 
Archives and Records Administration (NARA) because of its responsibility to 
“preserve and deliver authentic records to subsequent generations of users” 
(Thibodeau, 2001, p. 1). 

What differentiates records from documentary materials in general is not their form, 
but their connection to the activities in which they are made and received. If this 
link is broken, corrupted, or even obscured, the information in the record may be 
preserved, but the record itself is lost. This fundamental difference between records 
and documents can be readily illustrated empirically. For example, a map of Sarajevo 
is a document, but a map of Sarajevo known to have been used in making a targeting 
decision that led to the bombing of the Chinese Embassy is an essential record of that 
action. The key difference between the document and the record is the specifi cation 
of the context of action in which the record was involved. To preserve authentic 
records entails preserving the documents themselves and also their connections to the 
activities in which they were used. . . . To preserve records means to preserve them 
in their original order. To extend the National Archives of the United States into the 
digital era, then, entails being able to preserve the content, structure and context of 
the records. When any of these elements can only be expressed in digital form, the 
records must be preserved in that form. For NARA, as for other archival institutions, 
the diffi culty of doing so is compounded by the commitment to preserve records 
permanently. . . . The wholesale absence of proven methods for digital preservation 
presses acutely on NARA. But NARA is not only responsible for preserving unique 
historical materials, but also for guiding all other federal agencies in creating and man-
aging all of the records they need in performing their functions. The requirements 
for managing active records in support of the specifi c needs of ongoing activities are 
signifi cantly different from those entailed by the objective of preserving and delivering 
authentic records to future users whose interests, objectives, methods and tools are 
essentially unknowable. (Thibodeau, 2001, pp. 1–2) 
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Migration

Hunter (2000) notes that in international discussions regarding archiving 
issues there is a presumption that for online journals, migration will be the 
methodology of choice. However, a great number of questions still need to be 
answered, and she suggests that “until those questions are resolved, libraries will 
be understandably reluctant to make a permanent switch from paper to elec-
tronic collections. What should be archived? In what format? How many copies 
of the archive are needed? Who holds those copies? What is the access to the 
archive and who controls that access? How does licensing affect archive build-
ing? What can the scholarly community afford?” (Hunter, 2000, para. 3). 

Keeping those questions in mind, migration is defi ned as the “periodic 
transfer of digital materials from one hardware/software confi guration to 
another, or from one generation of computer technology to a subsequent 
generation” (PADI, 2001b). For example, the information on a fl oppy disk 
may be transferred to a CD-ROM format, offering only a temporary preserva-
tion since the CD-ROM format must then be migrated when the technology 
changes again. The digital information must be refreshed without changing 
it, and in a new operating environment the copy is not exactly the same as 
the original, requiring decisions about the aspects that need to be preserved. 
Metadata can assist here in providing information about migrations and the 
effect on the digital object. In some cases, software that is backwards com-
patible can simplify the migration process (the most recent version of the 
software having the capability of decoding the fi les created in the earlier ver-
sion). And systems that are interoperable will also help. However, there is no 
guarantee as to the compatibility over time as technological developments 
become increasingly complex and/or it is no longer fi nancially worthwhile 
for a software manufacturer to support such compatibilities. Some question 
the practicality of migration while some point out that each new format will 
require a unique solution. 

Migration discussions include the most basic strategy of changing media 
and transferring from the digital mode to a more stable, controlled envi-
ronment, the most extreme version being the preservation on paper or 
preservation-quality microfi lm. Although an archival quality paper or micro-
fi lm record can last up to 500 years (Lyons, 2001), the advantage of preserv-
ing a digital record is that the print or microfi lm record may not be able to 
adequately represent the original object as the digital functionality of the 
resource can be destroyed. Feeney (1999, p. 114) mentions the computa-
tion capabilities, graphic display, or indexing that can be lost, citing the 
equations embedded in a spreadsheet and the impossibility of printing out 
an interactive full motion video or preserving a multimedia document as a 
fl at fi le. Concerns over data loss and the loss of functionality or the look and 
feel of the original platform are still of a concern regarding the migration 
method. “The idea of transformative migration (a.k.a.  active migration) is 
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to transform saved data to a new encoding with replacement technology 
whenever the imminent demise of some technology threatens its interpret-
ability. If programming technology continues to change as quickly as has 
been the case in the most recent two decades, this could be needed roughly 
every 5 years” (Gladney & Lorie, 2005, p. 307). 

Emulation

Those concerned about the drawbacks to migration view emulation as the 
alternative, superior method. “ The essential idea behind emulation is to be 
able to access or run original data/software on a new/current platform by 
running software on a new/current platform that emulates the original plat-
form” (Granger, 2000, para. 2). Granger (2000) and Bearman (1999) pro-
vide thorough reviews of the emulation option, which is championed by Jeff 
Rothenberg (1998). 

Encapsulation

This technique has been proposed as a strategy to be used in conjunction 
with other methods in order to interpret content using new systems over 
time. “Encapsulation can be achieved by using physical or logical structures 
called ‘containers’ or ‘wrappers’ to provide a relationship between all infor-
mation components, such as the digital object and other supporting infor-
mation such as a persistent identifi er, metadata, software specifi cations for 
emulation” (PADI, 2001a). 

Durable Encoding 

The debates about the most effective strategies “have not resolved the 
issues. To help us choose a course of action, it is suffi cient to note that neither 
method [migration nor emulation] has been demonstrated to permit a sure 
way of avoiding syntactic errors. What they fail to provide is sure conversion to 
future interpretable languages for computer programs or for other information 
for which broadly accepted data standards are insuffi ciently reliable. . . . Both 
try to preserve obsolete technical environments—information that is both dif-
fi cult to capture correctly and also irrelevant to authors’ objectives” (Gladney 
& Lorie, 2005, pp. 307, 306). In response to the debate about transformative 
migration versus preservation emulation, Gladney and Lorie (2005) suggest 
durable encoding using “current hardware and software information in rewrite 
routines whose outputs exclude irrelevant information from preservation bit 
strings. This is accomplished by creating universal virtual computer (UVC) 
programs that accompany today’s content to render it for our descendants. 
The UVC defi nition is simple enough that a complete specifi cation can be 
written to be correctly understood whenever needed. Every step of creating 
and emulating UVC programs can be executed by programmers of ordinary 
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competence. Part of each preservation package can be today’s bit-strings. No 
bit need be discarded. No detail should be altered. Durable encoding will not 
interfere with any invention for exploiting the saved information in new ways 
(repurposing), because all essential details about today’s context can be saved” 
(pp. 321–322). Gladney and Lorie address the need for the stored object 
to be intelligible to the future researcher by identifying the problem as “the 
kind of language problem that has been central to computer science since it 
emerged as a discipline in the 1960s” (p. 300). However, this recommenda-
tion “treats only relatively simple digital objects—static data fi les and the class 
of programs called fi lters. Static data fi les and fi lters are suffi cient for a large 
fraction of the resources at risk. If it is truly urgent, as other authors have sug-
gested, to start preservation activities because signifi cant cultural losses would 
otherwise occur, our method is practical for the implementation of early large-
scale repositories” (Gladney & Lorie, 2005, p. 317). 

CONCLUSION 

Digital preservation is a well-intended response to the proliferation of for-
mats and the radical extension of access that networked technology offers. 
However, even this brief review of the shop talk among librarians dealing 
with these projects and their problems highlights three related overarching 
problems: even after 10 years of work, there are still no standards clearly 
emerging; the simultaneous proliferation and then obsolescence of formats, 
reading mechanisms, and software continues to be a staggering problem; the 
costs to address the issues just noted on top of doing what libraries tradi-
tionally do with materials (including digital ones) are unsupportable. Soete 
(1997) suggests stepping back, considering the organizational mission and 
“how it might best be served through digital preservation programs; to recall 
and understand what is known already in the organization about digital pres-
ervation—the experiences everyone has had, for example, with migrating 
digital data from one system to another; to consider analogous experiences 
with preserving the print heritage—what are the lessons to be learned?” (p. 
15). Solutions to the problems of digital archiving are still years away. Beware 
of the promises of electronic publishers, and, yes, unfashionable as it may be 
to note, for preservation purposes, print is still unrivalled. 
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CONCLUSION: JUST HOW 
CRITICAL SHOULD 

LIBRARIANSHIP BE OF 
TECHNOLOGY? 

John E. Buschman 

In 1998, James O’Donnell wrote a “deliberately associative and informal” 
book, Avatars of the Word: From Papyrus to Cyberspace, meant as a “series 
of meditations approaching the issues and experiences of our own time” 
(p. x). The book was widely reviewed (including some in the library press), 
was issued in paperback, and has attained an afterlife as a continuing source 
of commentary and debate. It is notable for our purposes here because of 
two interwoven themes of the book: the prominence in the analysis of his-
torical shifts in technologies of writing (from the scroll to the codex to the 
printed book to current electronic manifestations of “text”, and the related 
prominence of libraries and librarians in all of this). Another notable point 
is that O’Donnell was fortunate enough to alight then on what is now a 
Web 2.0/Second Life buzzword in his choice of title: Avatar. By this he 
means a “ ‘manifestation’—the form in which some abstract and powerful 
force takes palpable shape for human perception” (p. xi) and not a digital 
character inhabiting digital real estate on a digital island. Avatars (the book) 
is still instructive for our purposes not because of a choice of a now-hip 
word but because of the ways in which O’Donnell is importantly right and, 
perhaps more importantly, wrong. He interweaves his analysis of the transi-
tion from orality to writing, then print, beginning in Latin late antiquity (his 
scholarly area and a continuing touchstone), the achievement of the build-
ing of libraries, teaching, learning, and scholarship in what became modern 
higher education, and the meaning of digitized resources for the future. In 
the process, O’Donnell articulates (sometimes explicitly, mostly implicitly) 
the question suggested by the subtitle of this conclusion, which speaks to 
many of the motivations driving developments in librarianship and deserves 
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an answer: given the extremely large role of technology in librarianship, 
just how critical should we actually be of this new Leviathan? Reviewing 
O’Donnell and the relevant issues he raised 10 years ago gives us a chance 
to answer that question. 

IMPORTANTLY RIGHT 

First and foremost, O’Donnell notes that the book is not dead: “zealots 
foolishly proclaim [it], and utopians and dystopians croon and keen over the 
futures their fantasies allow them” (p. 9). Time and again, he takes the longer 
view that there are “no simple changes, . . . all changes will bring both costs 
and benefi ts, loss and gain” (p. 9). He demonstrates this by noting the vari-
ous resistances to printed books during the late Middle Ages (pp. 77–81), 
noting that such objectors were not mere Luddites or foot-draggers but 
rather rationally preferred the beauty of script, or wished only to copy out 
shorter portions of various books to bind together, or rightly objected that 
printing reproduces the same error in all copies. More importantly, printed 
books “undermin[ed] the ethos of the monastery and its scriptorium” with 
all the attendant religious and cultural fallout (p. 81). In other words, even 
early on, technologies of communication were a form of power, especially 
illustrated in the new reach of the papacy (through writing and the codex) 
to codify (and thus control) the Mass and bureaucratize the operations of 
Rome (pp. 35–37). O’Donnell is making the point that our choices of tech-
nology embody long-range consequences of import beyond the immediate, 
that technologies do not simply supplant their predecessors but rather join 
an existing ensemble, and that critiques of technology are not mere anach-
ronisms.

Culturally, O’Donnell is dead-on when he notes just how tenuous our 
constructions of the texts of the “classics” and our religio-cultural “fathers” 
are. Saint Jerome, Thomas More, Erasmus, Saint Augustine, the Bible, and 
re-rediscovered interest in Greek “origins” are all the products of a shaping, 
reading, and (sometimes convenient) rereading backward from present to the 
past (pp. 1–13, 51–53, 99–105, 124–143). Furthermore, he gleans from this 
not a program of deconstruction (though he comes close) but rather an intel-
lectual globalism: the notion that learning and absorbing other languages will 
damage cultural unity is “preposterous chutzpah” and “just who we exclude 
and include in our cultural legend-making has lasting political effects,” like 
the deeming of Islam as “Eastern” and not “Western” (pp. 114–116). Some 
of our “classic” authors like Erasmus and More consciously shaped their 
images, and the British appropriation of classical antiquity was consciously 
adopted as an implicit justifi cation for empire and pre-Christian values. 
Greece thus has a heritage of importance rooted as much in the nineteenth 
century as the fourth century bc. Some texts were enormously advantaged by 
their technology: “if you were a very farsighted text of the second century 
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and you wanted to be read a thousand or more years later, the thing you most 
wanted was to be copied into a codex format” (p. 52). O’Donnell goes on to 
outline the considerable technical and preservation advantages of the codex, 
and the consequence that “in the age of writing . . . it is possible to know 
things without committing them to memory, and that is a very great revolu-
tion indeed” (pp. 54–55). In other words, we have reifi ed a series of readings, 
constructions, and technological accidents and privileges into a legend we 
call Western culture at our peril, and the book (as we have conceived it) is at 
the core of much of this. 

Finally, O’Donnell gives librarians and libraries their due: 

• Responding to the electronic network–induced potential that there may soon “be 
as many publishers as readers,” he responds that the value of the “traditional 
library [is] suddenly obvious[:] not its inclusivity but its exclusivity; its discerning 
judgment” (p. 43). 

• Open stacks, indices, iterations of catalogs, the fl exibility of forms of access, and 
“chronologically diverse” collections are all indications of the “fl exibility, the diver-
sity, and the subtlety of the machine we have created.” Librarians have been among 
the busiest and most productive (if overlooked—actually a measure of their suc-
cess) adapters of technology for sensible, coherent uses (pp. 64–70). 

• The “assault on the legally defi ned concept of ‘fair use’ . . . threaten[s] our public 
and research libraries as nothing has in decades” (p. 95). 

• In an era of unlimited information (both dependable and otherwise), the crucial 
decision about what is worth paying for and not, ownership versus access, and so 
forth, raises the provocative question “Can we imagine a time in our universities 
when librarians are the well-paid principals and teachers their mere acolytes?” 
(p. 90). 

• He notes that the “virtual library” is a not-so-updated version of the very old 
dream of the universal library, which continues to “seem so current [and] enthrall” 
us. In the end, it is a “very conservative dream” (p. 42). Though O’Donnell does 
not necessarily mean this in a purely positive light (in terms of conceptions of librar-
ies, not a refl ection on the current profession or institution),  conservative is taken 
here to mean conserve, and much of what librarians have achieved has been, in the 
most literal sense of the term, positively culturally conservative. Having done so, 
libraries enable some grounding of a rational dialogue with the past—a funda-
mental point O’Donnell implicitly and explicitly states time and again throughout 
the book. 

• Technologically however, O’Donnell notes that “an electronic text subjected to 
the same degree of neglect” as, for instance, a book that has lain around for many 
(or hundreds) of years, “is unlikely to survive for fi ve years.” Library users have 
come to expect the latest, best, fastest, and “permanence and reliability as well. We 
can’t have both” (pp. 48–49). 

• Finally, in the bibliographic notes, O’Donnell states fl atly that the fashionable 
assumption that virtual resources will do away with library buildings is a “wrong-
headed expectation” (p. 199). 
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IMPORTANTLY WRONG 

Where Avatars is importantly wrong is a case that builds throughout the 
volume. First, after declaring the foolishness of declaring the end of the book, 
O’Donnell goes on to state that the nature of the “media on which the word 
relies are changing their nature and extending their range to an extent not 
seen since the invention of movable type.” And while there is not a pure 
technological supplanting, the times are “exciting [and] we will be put on 
our mettle to fi nd ways to adapt technologies to our lives and our lives to 
technologies” (p. 9). The fi xity of words and their resulting durability (that 
is, their worth—we are speaking of print now) is equated with “authoritative 
discourse [and] a single monologic voice,” which cannot really be defended. 
That printed words cannot be in fl ux is their great drawback, and that “forms 
of organization of knowledge in electronic media do not resemble those of 
the traditional codex book” is their great strength. In sum, what we commu-
nicate now is, essentially, not worth preserving—the speed and trajectory of 
society and technology making those words “obsolete” very fast (pp. 40–43). 
We leap backwards in time to the lesson of the failed experiment of Cassio-
dorus in the sixth century to instill monastic scribal culture. Though Cas-
siodorus has mistakenly been seen as a direct “link” to this development, 
O’Donnell still sees value in his endeavor now: he “had the right idea. He did 
not despise the new; he used it wholeheartedly. He did not reject old social 
institutions, but rather found new ways to adapt them. . . . Most of all, he did
things” (pp. 86–88). 

Avatars then goes on to the observation that “education is not just down-
loading information” (p. 155) and a simultaneously amusing and dispiriting 
précis on higher education (“for professors only”) and why “we’re not an 
industry a reasonable person would invest money in by any conventional 
criterion” (pp. 168–172). What he takes from all this is, in sum: (1) that 
technology’s effect has consistently been the “attenuation of social linkages”; 
(2) thus there are corollary expansions of virtual connections scattered across 
a wide geographic range; (3) which means an embracing of some (but only 
some) forms of distance and virtual learning for effi cacy’s and effi ciency’s sake; 
(4) in turn there should be a productive emphasis on forms of community in 
higher education and a conscious further blurring of the boundaries between 
“school” and “life”; (5) higher education should adopt a sensible institution-
alization of a form of lifelong/continuous learning within the structure of 
degrees (e.g., a “lifetime warranty”) enabled now by technology; (6) there 
should also be a frankness about the “youth camp” and competitive/con-
sumerist aspects of current academic life (pp. 175–189); and (7) fi nally there 
is the related need to disassociate new intellectual media and discourse from 
the vast profi ts and lawsuits “over [pirated] punk-rock CDs and  Lion King
videos” to preserve/rescue the underpinnings of libraries and humanistic 
research (p. 98). 
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To start off most simply, while O’Donnell nods toward loss and gain with 
every “technological advance” (p. ix), the exemplars of gains rhetorically 
outweigh the losses considerably throughout—as the word advance in the 
prior phrase implies. In combination with other language noted above (test 
our mettle, exciting times, historical epoch, etc.), it is clear that the burden 
of proof lies, as he has constructed the issue, on the negative case against 
technological change. Then there is the dual problem of his lack of over-
arching concern/worry about the fi xity of words/content/data combined 
with analysis that digital resources will require an entirely new universe of 
knowledge organization. To tackle the second issue fi rst, O’Donnell him-
self notes that alphabetization, indexes, concordances, and mere compila-
tions of reference information in a book all enable nonlinear access, and 
have done so since the medieval codex. Moving between texts using the 
Gospel canon tables was, in his view, just an early form of hyperlinking. In 
other words, it is resolutely not a new issue, but where does it necessarily 
follow now (as he indicates) that we will end up in the “ultimate postmod-
ern authorless creation”? (pp. 57–63). And how does this square with the 
role of research and scholarship to humanize the past and “de-dignify” it? 
Further, how does he square the disregard for fi xity with the need to read 
the past to “engage . . . our commitments and our opportunities in the 
present” (pp. 138–143)? Where is that past of the future to come from 
with so little concern for fi xity or casting it as the enemy of new, nonlinear 
developments? 

O’Donnell’s perch is high (and he acknowledges this), but surely someone 
in his position knows full well that “anyone who has used a word- processing
system . . . knows how easy it is to transform information in a digital 
context. . . . The alternation of digitally stored photographs . . . is also quite 
practical. . . . [T]his represents a major problem in terms of the integrity of his-
torical documents” (Provenzo, quoted in Buschman, 1993, p. 143). The lack of 
regard comes off as curious at best—especially given that many of the issues he 
outlines concerning preservation and access (varying digital formats/codes, and 
obsolescent reading devices) remain of vexingly current and large-scale concern. 
Finally, Avatars nods approvingly toward Richard Lanham’s work (1993) but 
critically notes that because Lanham concluded that communication skills and 
rhetoric are foundational in an electronic age, and because “rhetoric is indeed a 
very old discipline,” therefore a “magically benign cultural continuity emerges.” 
(O’Donnell, 1998, p. 149) However, that is precisely where O’Donnell ends 
up—albeit with more recognition that we will have our mettle tested in the mean 
time—in his discussions of what the technology is driving us to do with libraries 
and higher education. The effect is to seriously raise the concern of just how criti-
cal should we actually be in taking on the Leviathan of technology—particularly 
librarianship doing so. He thus undercuts the basis of critique from the start: we 
must transform ourselves and our practices, adapt, or die and go the way of the 
elevator man or the buggy whip maker. This backdrop clearly underlies much of 
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the management thinking in librarianship today (Buschman, 2003). It explicitly 
discourages and marginalizes productive critique 

Avatars comes very close to casting technologies as neutral and apoliti-
cal, whereas any more-than-casual examination indicates they are resolutely 
not so: tomato picking machinery assumes the need to develop the hybrid 
of a tougher tomato that can be machine-handled; overpasses built too low 
to accommodate public transportation (buses) privilege the automobile and 
those who can afford to operate one (Winner, 1986, pp. 19–39). One can 
legitimately ask: Are we creating the educational/intellectual/library techno-
logical equivalents of inedible tomatoes or unnavigable paths for our convey-
ances? Are we privileging other things with these choices? What are they? Are 
those things being privileged best for society or democracy? Furthermore, 
there is a strong streak of narrowing essentialism here “which privileges one 
attribute of technical artifacts—function—over all the others” (Feenberg, 
2000b, p. 305). Altogether these approaches in Avatars cast technologies 
as an autonomous, rationalizing force. Alternately, if we take O’Donnell at 
his word that what will become of our digital communication technologies 
will be what we make of them in our daily struggles (constructivism), then 
the focus narrows and ignores the “larger question of how particular . . . 
choices are made over other choices which . . . is an inherently political ques-
tion” (Veak, 2000, pp. 227–228). If technology is neutral, if it is a fact on 
the ground we must deal with, if it will simply be what it is going to be 
shaped through intelligent individual struggle, then we really do have no busi-
ness critiquing technologies, especially in librarianship. However, there would 
be signifi cant issues overlooked in such a case. 

Feenberg (2000b) observes that technologies reproduce hierarchies, and 
they are embedded in economic disparities. There is further a deep symbiosis 
between technologies, inequalities, the control of technologies and techno-
logical choices, and the embedding of technologies in our daily lives through 
marketing (Power, 2000; Veak, 2000, pp. 230–235). Borgmann (quoted in 
Higgs, Light, & Strong, 2000, p. 13) argues that there is a “central vacu-
ity” about our technologies: they have not delivered fuller, richer lives, and 
we are in fact losing an essential, grounding element of the good life in their 
pervasiveness (see also Borgmann, 2000; Power, 2000). Elsewhere, he makes 
another crucial link: “engaging and changing the public sphere must remain 
our goal” (Borgmann, 2000, p. 343). That is radically diffi cult to do in an 
inauthentic environment that (technologically) privileges individual gratifi ca-
tion, minimizes collective action, conceals complexity, and frames life and 
work within regimes of consumption (Borgmann, 2000; Winner, 2004). 
Hopes for networked communications to reinvigorate the democratic public 
sphere will not be realized without a critical approach to technologies and 
networked information resources, and librarianship will/can play no posi-
tive role in democratic consequences of information technologies without 
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critique. That is the overarching message behind the variety of chapters in 
this book. Finally, there is the even more fundamental issue of playing our 
part in the “survival of agency in technocratic societies,” that is, critically 
enabling people “to act as agents in the technical sphere from which technoc-
racy draws its force” (Feenberg, 2000a, p. 241). In other words, as a learned 
profession that claims a broad swath of public and cultural responsibilities, 
not to engage and further the critical interrogations of technology would 
be a fundamental abdication of responsibilities we loudly claim. Avatars of 
the Word acknowledges the achievements of librarians and libraries vis-à-vis 
technologies, it has productively highlighted relevant issues (not the least of 
which is the long historical tail of them), and it has instructed via its avenues 
of insight and (sometimes) blithe assumptions and essentialist constructions 
of technology. In turn, this volume has, like its fi rst iteration, opened many 
paths to potential critique but has not exhausted them. So, in answer to the 
question posed in the title of this chapter, yes, librarianship must question 
and critique technologies (library-related ones and the larger socioeconomic 
technical structures in which we are embedded). 
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