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Research Article

Understanding Electronic
Incunabula: A Framework for
Research on Electronic Records

MARGARET HEDSTROM

Abstract: Archivists need a framework for research on electronic records issues to address
one of the greatest challenges facing the profession. Historical evidence and concepts from
the history of technology can inform archivists’ understanding of electronic records as
evolving forms of documentation. Research on electronic records must also account for
the social, economic, and political aspects of organizational life that mediate how organ-
izations and individuals adopt and use information technologies. The author provides a
framework for research on electronic records issues that places electronic recordkeeping
in a historical, social, and cultural context; encourages interdisciplinary research; and urges
careful attention to research methodology.
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““ELECTRONIC INCUNABULA’ IS A meta-
phor for the current nature of electronic
records as an evolving form of documen-
tation. Incunabula, translated literally, means
““out of the cradle,” but in common par-
lance incunabula refers to the origins, in-
fancy, or beginning of anything. In the
history of printing, incunabula are the ear-
liest printed books—generally those printed
before 1500. Electronic records, as today’s
incunabula, present archivists with their
greatest challenge in decades.’

The term ““electronic incunabula’ cap-
tures several themes from the framework
for research that follows. Electronic rec-
ords are in their infancy, and society has
only begun to witness their transformative
effects on documentation and communica-
tions. The shift from print to electronic
communications will change the ways that
organizations create and use information,
much as the introduction of printing altered
social practices, cultural conventions, in-
stitutions, economics, laws, and the poli-
tics of information. Change will be

"Participants in an advanced institute for govern-
ment archivists, sponsored by the National Associa-
tion of Government Archives and Records
Administrators (NAGARA), concluded that ““the ar-
chival management of electronic records is probably
the most important, and certainly the most compli-
cated, issue currently before the archival profession.”
National Association of Government Archives and
Records Administrators, Archival Administration in
the Electronic Age: An Advanced Institute for Gov-
ernment Archivists (Pittsburgh: NAGARA, 1989), iii.
Electronic records problems are also discussed in
Committee on the Records of Government, Report
(Washington, 1985); National Academy of Public
Administration, The Effects of Electronic Record
Keeping on the Historical Record of the U.S. Gov-
ernment: A Report for the National Archives and Rec-
ords Administration (Washington: National Academy
of Public Administration, 1989); National Historical
Publications and Records Commission, Electronic
Records Issues: A Report to the Commission, Com-
mission Reports and Papers #4 (Washington: Na-
tional Archives and Records Administration, March
1990); U.S. Congress, House of Representatives,
Committee on Government Operations, Taking a Byte
Out of History: The Archival Preservation of Federal
Computer Records, House Report No. 101-987
(Washington: U.S. Government Printing Office, 1990).

evolutionary, as was the case with the in-
troduction of printing, because profound
shifts in the production and dissemination
of information incorporate some traditional
habits and approaches for handling infor-
mation, and at the same time render ob-
solete some skills, professions, and
institutions. Lacking any certain guideposts
to predict the future, it is useful to look
back at earlier shifts in paradigms.

This framework for research on elec-
tronic records uses historical evidence and
concepts from the history of technology,
but it is oriented toward future research. It
shares common origins and inspiration with
recent research agendas on the identifica-
tion of records of enduring value, the man-
agement of archives, and the use and users
of archives, but it differs from those re-
search agendas in several respects.? First,
electronic records are relatively new, and
most archivists are unfamiliar with their na-
ture and characteristics. Second, electronic
records issues are complex and multi-fac-
eted. Consultation and collaboration with
experts in other fields will be essential ele-
ments of successful research. Third, re-
search on electronic records issues spans all
archival functions and may challenge basic
archival theory and practice. Conse-
quently, the research framework proposed

Richard J. Cox and Helen W. Samuels, ““The Ar-
chivist’s First Responsibility: A Rescarch Agenda to
Improve the Identification and Retention of Records
of Enduring Value,”” American Archivist 51 (Winter
and Spring 1988): 28-46; Paul H. McCarthy, ““The
Management of Archives: A Research Agenda,”
American Archivist 51 (Winter and Spring 1988): 52—
69; and Lawrence Dowler, ““The Role of Use in De-
fining Archival Practice and Principles: A Research
Agenda for the Awvailability and Use of Records,”
American Archivist 51 (Winter and Spring 1988): 74—
86. Recommendations to develop a research agenda
for electronic records are found in Planning for the
Archival Profession: A Report of the SAA Task Force
on Goals and Priorities (Chicago: Society of Amer-
ican Archivists, 1986), 9; and ““An Action Agenda
for the Archival Profession: Institutionalizing the
Planning Process: A Report to SAA Council by the
Committee on Goals and Priorities,” 31 August 1988,
45-47.
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here is interdisciplinary, more theoretical,
and less specific than research agendas for
functionally specific core areas of archival
work.

Research Objectives

Research on electronic records issues
should produce generalizable policies,
practices, methods, and applications for the
management, preservation, and use of elec-
tronic records. Government agencies and
large corporations have used computers ex-
tensively for recording and manipulating
information since the 1960s, but archivists
have made little progress toward develop-
ing specialized programs for electronic rec-
ords or integrating them into core functions.
There are few established and accepted
standards, practices, or conceptual ap-
proaches to the management and preser-
vation of electronic records. Social science
data libraries and some traditional archives
developed effective techniques for simple
machine-readable data files, but those
methods are not applicable to more com-
plex forms of electronic records found in
databases, office automation systems, geo-
graphic information systems, and com-
pound documents. As the capabilities of
modern information systems diverge from
simple automated systems and forge sharper
distinctions between electronic records and
conventional paper files, some archivists
question whether basic archival theories and
practices can be applied to electronic rec-
ords.? The absence of approaches and tech-

*David Bearman, Archival Methods (Pittsburgh:
Archives & Museum Informatics, 1989), 26-27, 36—
37, and 57-58; Katherine Gavrel, Conceptual Prob-
lems Posed By Electronic Records: A RAMP Study
(Paris: UNESCO, April 1990); Charles Dollar, ““The
Impact of Information Technologies on Archival Prin-
ciples and Methods,”” draft version 1.6, 18 September
1991, to be published by the University of Macerata
(Italy) in 1992; Richard Kesner, “‘Automated Infor-
mation Management: Is There A Role for the Archi-
vist in the Office of the Future?”” Archivaria 19 (Winter
1984-85): 162-72; and United Nations, Advisory

niques that address the wide variety of
electronic records created with today’s in-
formation technology is a major obstacle to
development and growth of electronic rec-
ords programs.

Research on electronic records issues will
help the archival profession adopt a more
strategic position in relation to information
technology and its use by organizations. To
date, archivists have responded to elec-
tronic records problems after hardware,
software, and storage media have reached
the market and become well established.*
Archivists have had no impact on the de-
sign of information technology and little
influence over its use in organizations. As
a consequence, individuals and organiza-
tions have developed their own conven-
tions for handling information in automated
systems. Many current institutional prac-
tices undermine retention, preservation, and
secondary use of electronic records; and
most are inefficient, non-standard, and dif-
ficult to reverse. Even the word archive has
lost much of its traditional meaning and
associations. In the vernacular of data
processing professionals, ‘‘to archive”
means to store data off-line. A ““permanent
medium’’ is one that cannot be erased or
altered even if it only lasts a few years.
These new definitions do not incorporate
any of the concepts that archivists normally
associate with the term archive: to under-
stand information in its context, to identify
what is valuable, or to retain records and
make them accessible as long as they have
value. Archivists have literally lost control
over the definition of archive.’

Committee for the Co-ordination of Information Sys-
tems (ACCIS), Management of electronic records: Is-
sues and guidelines (New York: United Nations, 1990).
*Archivists often do not address technological prob-
lems until a technology is becoming or has become
obsolete. For a discussion of one emerging technol-
ogy, see Margaret Hedstrom, “‘Optical Disks: Are
Archivists Repeating the Mistakes of the Past?”” Ar-
chival Informatics Newsletter 2 (Fall 1988): 52-53.
SThe data processing definition of archive is “a
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A framework for research with ambi-
tious goals and challenging questions en-
courages archivists to ““think big enough””
about electronic record keeping to make a
difference. Whether electronic records are
recognized as records, treated as an essen-
tial element of society’s documentary her-
itage, and regarded as treasures that can
preserve history and memory, depends to
a large extent on the ability of archivists to
influence how individuals and institutions
use information technology and value its
products.

One way to influence the policies and
practices that govern the use of information
technology is to intervene when new tech-
nologies are introduced into organizations.
Such a strategic approach requires more re-
search on emerging technologies and more
emphasis on designing systems and tools
that support archival and information man-
agement objectives from the outset. By
concentrating on emerging technologies,
archivists have the potential to build rec-
ords management and archival require-
ments into software, applications, policies,
and procedures, rather than trying to satisfy
them retrospectively. Research can help ar-
chivists anticipate technology trends and
forecast their likely effects on organiza-
tions and their records. This in turn would
allow archivists to raise concerns about ac-
cess, retention, preservation, and future re-
trieval before these issues have been defined
as too cumbersome, too expensive, or ir-
relevant.

Several historical precedents suggest that

procedure for transferring information from an on-line
storage device or memory area to an off-line storage
medium.”” Common archival definitions are: ““the non-
current records of an organization or institution pre-
served because of their continuing value,” or “the
agency responsible for selecting, preserving, and
making available archival materials.”” See United Na-
tions, ACCIS, Management of electronic records, 137-
38. For commentary on this problem, see Lee Stout,
“From the Chair,”” Mid-Atlantic Archivist 19 (Sum-
mer 1990): 3.

such actions can succeed. Standards for mi-
crofilm products and processes include im-
portant archival requirements, and archivists
have a history of involvement with descrip-
tive standards.® Currently, archivists and
librarians are engaged in an effort to per-
suade the paper products industry to con-
vert from acid to alkaline paper. Major
archival repositories have made initial for-
ays into several information technology
standards, whose widespread adoption
would facilitate retention and accessibility
of electronic records.” Well-focused re-
search can identify opportunities for archi-
vists to influence standards and products,
and help archivists better articulate their re-
quirements when opportunities arise to
comment on or contribute to standards de-
velopment or product design.

Research on electronic records issues will
help archivists account for the social, eco-
nomic, and political aspects of organiza-
tional life that mediate how information
technologies are adopted and used by or-
ganizations. Electronic record keeping is

SFor an extended discussion of the development of
standards for archival description, sce ““Special Sec-
tion: Standards for Archival Description,” American
Archivist 52 (Fall 1989): 432-526; and *‘Standards
for Archival Description: Background Papers,”
American Archivist 53 (Winter 1990): 24-108.

7For examples, see U.S. National Archives and
Records Administration, Archival Research and Eval-
uation Staff, 4 National Archives Strategy for the De-
velopment of Standards for the Creation, Transfer,
Access, and Long-Term Storage of Electronic Records
of the Federal Government, National Archives Tech-
nical Information Paper No. 8 (June 1990); Margaret
H. Law and Bruce K. Rosen, Framework and Policy
Recommendations for the Exchange and Preservation
of Electronic Records, [Report prepared by the Na-
tional Computer Science Laboratory, National Insti-
tute of Standards and Technology for the National
Archives and Records Administration] (March 1989);
Canadian Burcau of Management Consulting, Data
and Document Interchange Standards and the Na-
tional Archive [Project No. 1-6465] (Ottawa, June
1987); Protocols Standards and Communications, Inc.,
The Application of ODA/ODIF Standards [prepared
for the National Archives of Canada] (Ottawa, 1989);
and Protocols Standards and Communications, Inc.,
Application Portability [prepared for the National Ar-
chives of Canada] (Ottawa, 28 December 1989).
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both a technological and a sociological
phenomenon, and solutions lie in both the
technical and administrative realm. Yet ar-
chivists are most familiar with the physical
and technical barriers to preservation of
electronic records. Equally significant
changes in the ways that organizations de-
fine and carry out their missions, organize
work processes, and meet the demands for
inter- and intra-organizational communi-
cations are a fundamental, but neglected
aspect of the problem. The technologies
available to create, retrieve, store, and dis-
seminate information are a factor in chang-
ing patterns of organizational work,
documentation, and communications, but
the role of technology in the process of
change is not clearly delineated.
Archivists also can contribute to research
on information technology and systems that
support a wide range of organizational needs
for usable, reliable, authentic, comprehen-
sible, and lasting documentation. Archi-
vists are in a unique position to contribute
to information system designs because of
their singular perspective on the relation-
ship between the mission and structure of
an organization, its need for records, its
information flows, and document struc-
tures. A few thoughtful information profes-
sionals acknowledge that many current
information systems are hampered by the
narrow perspective of computer scientists,
which focuses on optimal processing times
and machine utilization rather than on in-
formation systems that help people do their
jobs well. David Levy, a researcher at the
System Sciences Laboratory, Xerox Palo
Alto Research Center, contends that an es-
sential perspective on advanced document
systems is lacking in spite of a great deal
of research on hardware and software tools
from a computer systems perspective. Ac-
cording to Levy, ““what is missing . . . is
the set of complementary studies, in which
documents—the subject matter, in effect,
of our document systems—are investigated
in their own right, as richly structured, cul-

tural, communicative artifacts.””® The fail-
ure of new information technologies to mesh
with organizational structures and infor-
mation handling practices is not a recent
phenomenon. In fact, the history of infor-
mation processing is littered with infor-
mation systems that failed because system
designers concentrated on operating effi-
ciencies and ignored organizational and
cultural issues that are indispensable ele-
ments of information handling.’

In order for the archival profession to
gain the maximum benefits possible from
the time, effort, and other resources it in-
vests in research, questions must be am-
bitious, think far ahead, and account for

8David M. Levy, ““Topics in Document Research,”
System Sciences Laboratory, Xerox Palo Alto Re-
search Center, Palo Alto, CA, (D. Levy
1988.8.31.1039), 1. For similar points from an ar-
chival perspective, see Luciana Duranti, ““Diplomat-
ics: New Uses for an Old Science: Part V,”” Archivaria
32 (Summer 1991): 6-24; and ‘“‘Diplomatics: New
Uses for an Old Science, Part V1,” Archivaria (forth-
coming).

°Critiques of office automation abound from many
perspectives. Sociologists and political theorists have
commented on the ““macro”” effects of automation on
workers® skills and job satisfaction. Others have ex-
amined how a narrow perspective on office work, based
in the principles of Taylorism, fails to account for the
skills and knowledge needed to process information.
From many perspectives, automated systems fail to
work as well as their designers intended. For varying
interpretations of this issue, see Harry Braverman,
Labor and Monapoly Capital: The Degradation of Work
in the Twentieth Century (New York and London:
Monthly Review Press, 1974); U.S. Office of Tech-
nology Assessment, Automation of America’s Offices
(Washington, D.C.: U.S. Government Printing Of-
fice, December 1985), 125-68; Shoshana Zuboff, In
the Age of the Smart Machine (New York: Basic Books,
1988), Chapter 4; William Bowen, *“The Puny Payoff
from Office Computers,” in Computers in the Human
Context, ed. Tom Forester (Cambridge, MA: MIT
Press, 1989), 267-71; and Michael Hammer, “‘Reen-
gineering Work: Don’t Automate, Obliterate,” Har-
vard Business Review 68 (July-August 1990): 104-
12. Disparities between codified information handling
procedures and the way workers actually accomplish
their tasks are not unique to automated information
systems. For an example of this phenomenon in a
manual system, see Lucy A. Suchman, ““Office Pro-
cedure as Practical Action: Models of Work and Sys-
tem Design,"” ACM Transactions on Office Information
Systems 1 (October 1983): 320-28.
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the social and cultural environment in which
new information technology is applied. An
effective program of research cannot focus
only on present technologies or specific
computer applications. Unless research
projects recognize the broad implications
of technological change and the essential
changes that have taken place in organi-
zations, the conduct of business, and re-
cord keeping, they are likely to overlook
what is at stake and concentrate on issues
that are time-bound and narrow in scope.

A research framework can support these
objectives by promoting careful planning,
sound research methodologies, and inter-
disciplinary approaches. Archivists have
much to learn from colleagues in related
fields who are concerned about related
electronic records issues and much to gain
from interdisciplinary research. Although
there is no single discipline or organized
body of ““computing studies,”” archivists can
find relevant research in the vast literature
of information and library science, sociol-
ogy of organizations, computer science,
electrical engineering, and management
science.?

The research needed to respond effec-
tively to electronic records issues will be
time-consuming, expensive, and complex,
but posing broad questions about the sig-
nificance of electronic records does not mean
that archivists will conduct abstract re-
search on global issues. Rather, a research
framework can provide the structure for a
series of smaller, practical projects that build
on each others’ results, contribute to an un-
derstanding of broader issues, and yield cu-

%0ne anthology with an extensive bibliography of
multi-disciplinary literature is Forester, ed., Com-
puters in the Human Context. Comprehensive litera-
ture reviews include Rob Kling, ““Social Analyses of
Computing: Theoretical Perspectives in Recent Em-
pirical Research,”” Computing Surveys 12:1 (1979):
61-110; and Kalle Lyytinen, ““Different Perspectives
on Information Systems: Problems and Solutions,”
ACM Computing Surveys 19:1 (1987): 5-46.

mulative results from what might otherwise
be disparate efforts.

Understanding the Context of
Information Technology

Electronic records do not exist in a vac-
uum; rather, they emerge in response to
particular conditions and needs. Research
on electronic records will be influenced by
the researcher’s definition of information
technology and assumptions about the role
of technology in social and organizational
change.!* The research framework pre-
sented here defines information technology
broadly as ‘‘the machines, processes and
know-how used to create, store, manipu-
late, disseminate, and retrieve informa-
tion.”” Students of technology point out that
the term technology may be associated with
physical objects, such as bicycles, washing
machines, or computers; with processes or
activities, such as oil refining or data
processing; and with practical knowledge
such as the “‘know-how’ that goes into de-
signing a bicycle or the knowledge required
to sort a stack of cards into alphabetical
order.’? According to the definition used
here, information technology may consist
of physical objects that produce or process
information, such as pens or computers; the
processes that organize and manipulate in-
formation, such as routines to balance ac-
counts or programs to alphabetize a list of
names; and the know-how needed to or-
ganize and interpret information, such as
double-entry bookkeeping or alphabetical
filing rules. Machines, processes, and know-

"'For a recent summary of the various perspectives
on computer technology, see ““Editor’s Introduction:
Making Sense of IT,”” in Forester, ed., Computers in
the Human Context, 1-15, and Parts One and Two.

12D, MacKenzie and J. Wajcman, eds., The Social
Shaping of Technology (Milton Keynes: Open Uni-
versity Press, 1985), cited in Wiebe E. Bijker, Thomas
P. Hughes, and Trevor Pinch, eds., The Social Con-
struction of Technological Systems: New Directions
in the Sociology and History of Technology (Cam-
bridge, MA: MIT Press, 1987), 4.
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how are all essential subjects for electronic
records research.

A broad definition of information tech-
nology corresponds roughly. to hardware,
software, and the formal and implicit de-
cision rules that govern information han-
dling in automated systems. In information
handling, the boundaries between machine,
process, and know-how are constantly
shifting. With the development of ex-
panded machine instruction sets and spe-
cialized computer chips, for example,
processes that used to be part of the soft-
ware become fully incorporated into hard-
ware functionality. Likewise, the line shifts
between manual processes and software as
each new computer program absorbs ele-
ments of know-how into an automated
process.'®> A broad definition of informa-
tion technology acknowledges the shifting
line between machine, process, and know-
how and helps maintain the essential con-
nection between the manual processes of
the past and their automated analogs.

Research on electronic records should
avoid overly simplistic notions of the re-
lationship between technology and social
forces. One common interpretation of the
role of technology in society is technolog-
ical determinism—a perspective that attri-
butes causality to machines or to
technological process. Technologically de-
terminist interpretations often contend that
a specific machine or process was the cause
of a larger social change. To argue, for
example, that the printing press caused lit-
eracy because it provided a superior tech-

YA redistribution of functionality also is moving
software features closer to the machine. Ronald
Weissman points out that features which used to be
part of end-user applications are becoming features of
operating systems. Ronald E. F. Weissman, ““Virtual
Documents on an Electronic Desktop: Hypermedia,
Emerging Computing Environments and the Future of
Information Management,” in Management of Re-
corded Information: Converging Disciplines, comp.
Cynthia Durance, Procecdings of the 1989 Interna-
tional Council on Archives, Symposium on Current
Records (New York: K. G. Saur, 1990), 41.

nology for the inexpensive dissemination
of printed works is a technologically deter-
minist argument. As Langdon Winner ex-
plains, according to this perspective,
technology develops ““as the sole result of
an internal dynamic and then, unmediated
by any other influence, molds society to fit
its patterns.”’'4

Some analysts have adopted an equally
unsatisfactory perspective that views tech-
nology as the product of raw political and
economic power. This perspective, re-
ferred to as social determinism, compen-
sates for technological determinism because
it assumes that technical artifacts do not
matter at all. Technology merely reflects
the decisions of those individuals, indus-
tries, interest groups, or whoever had the
power to decide which path technology
ought to take.'® Finally, some interpreta-
tions view technology as a completely neu-
tral force in society that is autonomous from
a social or economic context. According to
this notion, technology is simply a tool un-
der human control. One can choose to use
or not to use a specific piece of technology,
and the consequences of its use depend en-
tirely on how humans apply it.

Recent research in the sociology and his-
tory of technology provides a framework
to move beyond technology as a ““black
box’’ and to analyze technology as a rich
social process.'® Sometimes referred to as
the ““social construction of technology,”
this new perspective considers technology
to be the embodiment of human choices
that influence how a machine is designed,
what it is designed to accomplish, and how
it is intended to accomplish its objectives.
The design, development, marketing, ac-

*Langdon Winner, **Do Artifacts Have Politics?”
in The Whale and the Reactor (Chicago: University
of Chicago Press, 1986), 21.

Ibid., 20-21.

*For examples, see Bijker et al., The Social Con-
struction of Technological Systems; Winner, The Whale
and the Reactor; and Bruno Latour, Science in Action
(Cambridge: Harvard University Press, 1987).
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ceptance or rejection, and interpretation of
a technology are social processes shaped by
rich interactions between cultural norms,
economic and political power, social val-
ues, and the potential of a new machine or
process.’” According to this perspective,
however, technologies ultimately reach
““closure’”—a point at which debate over
the features of the technology ceases and
the artifact or process stabilizes. Upon
reaching closure, technical features alone
may limit or eliminate possibilities, require
adjustments in social and political systems,
undermine deeply-held cultural values, and
alter power relations.'®

A perspective that considers technolo-
gies as ““socially constructed”® provides
grounds for a cautiously optimistic view that
archivists can influence key information
technologies because it acknowledges that
humans retain varying degrees of control
over the design of technology. Many as-
pects of today’s information technology have
not reached closure. Archivists are not alone
in questioning how information technology
will shape their profession and the institu-
tions they serve. Debates continue in many
fields about the potential capabilities of in-
formation technology, what it should be
designed to do, and how it will accom-
modate or transform information-handling
practices.?

YTrevor J. Pinch and Wiebe Bijker, ““The Social
Construction of Facts and Artifacts: Or How the So-
ciology of Science and the Sociology of Technology
Might Benefit Each Other,”” in MacKenzie and Wajc-
man, eds., The Social Shaping of Technology, 40.

18Pinch and Bijker, ““The Social Construction of
Facts and Artifacts,”” 44-46; and Winner, ““Do Ar-
tifacts Have Politics?>* 20-39.

“For examples from several fields, see Alison B.
Bass, “Computers in the Classroom,’” in Computers
in the Human Context, 237-47; Donald P. Ely and
Tjeerd Plomp, ““The Promises of Educational Tech-
nology: A Reassessment,”” in Computers in the Hu-
man Context, 248-61; E. P. Krauss, ““Magnetic Media
and the Law,”” Legal Studies Forum 13 (1989): 301-
12; Jonathan Javitt, ed., Computers in Medicine: Ap-
plications and Possibilities (Philadelphia: Saunders,
1986); and Julic C. Rutkowska and Charles Crook,

A perspective that views information
technology as socially constructed also
supports the premise that electronic records
issues cannot be addressed exclusively
through research on technical problems be-
cause important social and economic fac-
tors shape the decisions that individuals and
organizations make about information tech-
nology. Computers are extraordinarily ver-
satile machines, and their ability to process
information once it has been reduced to a
digital form places few technical con-
straints on potential applications. To learn
much about the impact of information tech-
nology on capture, creation, and use of in-
formation, research must reach beyond the
technology and examine its application and
the context in which it is applied.

Research on electronic records will ben-
efit from a clear understanding of the origins
and evolutionary nature of change in infor-
mation-handling technology and processes.
A substantial body of literature discusses
the ““information revolution,”” but it often
describes computer technology uncriti-
cally, and ascribes to it the power to trans-
form economies from industrial- to
information-based, to change the work force
from manual laborers to knowledge work-
ers, and to increase the availability of goods,
services, and leisure time for all. Much of
this literature speculates about the likely
impact of computers, but claims of a ““rev-
olution are seldom substantiated with evi-
dence that distinguishes the role of computer
technology from other social and economic
factors.?0

eds., Computers, Cognition and Development: Issues
for Psychology and Education (Chichester, NY: Wiley,
1987).

2%Examples of this perspective include Edward Fei-
genbaum and Pamela McCorduck, Fifth Generation:
Artificial Intelligence and Japan’s Computer Chal-
lenge to the World (Reading, MA: Addison-Wesley,
1983); Alvin Toffler, The Third Wave (New York:
Bantam Books, 1980); and John Scully, “The Rela-
tionship Between Business and Higher Education: A
Perspective on the Twenty-first Century,” Commu-
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Often, the term revolution is misappro-
priated because changes in information
handling are more evolutionary in nature.
Formal institutions, procedures, and the
know-how needed to manage and interpret
information develop over an extended pe-
riod of time and persist in spite of tech-
nological change. Organizations rarely have
the luxury to abandon completely their old
information systems, whether manual or
automated, because information systems
consist not only of hardware and software,
but also of all the rules, procedures, skills,
and habits that people have developed to
handle information. Elements of informa-
tion-handling practices often are carried
forward from manual to automated sys-
tems, and from one automated system to
the next.

If the industrial nations are in the midst
of an information revolution, it is unclear
how far they have traveled. James Beniger
contends that data processing is the cul-
mination, not the dawn, of a ““control rev-
olution’” that began in the 1830s. Through
centralized organizations and new infra-
structures for transportation and telecom-
munications, bureaucratic organizations
gained control over markets and commu-
nications. The establishment of marketing,
advertising, and mass distribution, which
relied on and produced massive volumes of
information, was as central to this change

nications of the ACM 32 (September 1989): 1056-61.
This approach, referred to as ““technological utopi-
anism,” is critiqued in Rob Kling, ““Reading ‘All
About” Computerization: Five Common Genres of
Social Analysis,”” (August 1990), forthcoming in Di-
rections in Advanced Computer Systems, ed. Doug
Schuler (Norwood, NJ: Ablex Publishing Co.). Some
critics question the direction and significance of the
information *“revolution’” and the role of information
technology in it. For critiques of the instrumentalist
view of computing, see Stephen S. Cohen and John
Zysman, “Manufacturing Matters: The Myth of the
Post-Industrial Economy,”” in Forester, ed., Com-
puters in the Human Context, 97-103; and “‘Mythin-
formation,”” in Winner, The Whale and the Reactor,
98-117.

as development of a physical infrastructure
of ports and railroads.?!

Shoshana Zuboff places society at the
beginning, rather than the end, of a trans-
formation in information-handling prac-
tices. Zuboff makes a distinction between
“‘automate’ and ““informate.”” She uses the
term automate to refer to the replacement
of human capabilities with the capacities of
a machine, in contrast to the term infor-
mate, which refers to the capacity of in-
formation technology to change the ways
organizations both process and use infor-
mation.?? According to Zuboff, most com-
puter applications in factories and offices
have simply automated older processes. This
approach merely reproduces the logic of the
assembly line and speeds up the processing
of paper. When organizations *“infor-
mate,”” they use the capabilities of com-
puter technology to handle information in
fundamentally different ways that trans-
form work and power relations.

Ronald Weissman finds a similar shift in
the world of the compound document and
the personal workstation. Weissman claims
that fundamental changes in software and
computer architecture are transforming our
notions of software and documents. New
visions of computing tools result not only
from massive leaps in the power of com-
puters, but also from new ideas ““about what
computing can do and should be.””?* Ac-
cording to Weissman, a new computing
culture has emerged, in contrast to the world
of mainframe computers and MIS, which
believes that ““computing ought to have a

2James R. Beniger, The Control Revolution: Tech-
nological and Economic Origins of the Information
Society (Cambridge, MA: Harvard University Press,
1986). JoAnne Yates looks more closely at the role
of records and communications systems in this process.
Sec JoAnne Yates, Control Through Communication:
The Rise of System in American Management (Balti-
more: Johns Hopkins University Press, 1989).

22Zuboff, In the Age of the Smart Machine, 9-12.

2Weissman, ““Virtual Documents on an Electronic
Desktop,” 38.
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playful character and be personally em-
powering, more fun and far more imagi-
native and enriching than simple text
processing, budget consolidation, or main-
frame payroll processing.”’?*

While focusing on emerging technolo-
gies, research on electronic records issues
should be sensitive to social, cultural, eco-
nomic, and political factors that mediate
how rapidly technology can change infor-
mation handling practices. A fundamental
transformation of white collar work will re-
quire massive investments in software and
telecommunications, changes in legal and
social practices, and an infusion of new skills
for handling electronic documents. Whether
this transformation will take several years
or several decades is a matter for debate,
but it will evolve as a series of compro-
mises between the potential of technology
and the real needs and requirements of or-
ganizational life.

Lessons from the introduction of printing
in the fifteenth century can help archivists
gain a perspective on a profound change in
information technology that may be appli-
cable to research on the electronic incuna-
bula facing the profession today. Because
printed books are such an integral part of
the material culture of Western society, we
rarely stop to think about their historical
origins, how they assumed the form and
structure that they possess, or what the in-
troduction of printing meant for the gen-
erations who observed the printed book as
a new phenomenon. An understanding of
the history of printing can help archivists
discern how societies create new conven-
tions for formatting and organizing re-
corded information.

The printing press created a new textual
form, the printed book, that could be re-
produced in multiple identical copies, but
eventually the impact of the printing press
stretched beyond print technology and its

#Tbid., 39.

immediate products. After books were
printed new institutions developed, such as
the book trade and eventually the lending
library. The notion of literacy changed from
a mystical faculty of clerics and scholars to
an essential skill for survival as printed
works reached deeper into the population.
Books changed from treasured objects to
everyday items that were bought and sold,
loaned, and even discarded.

The structure and uses of books also
evolved gradually during the first century
or so of printing. Elizabeth Eisenstein re-
minds us that many of the conventions which
we take for granted as part and parcel of
the definition of a book—pagination, tables
of contents, interspersion of graphics and
text, and running headers—were invented
gradually as the printed book diverged from
hand-copied manuscripts.?® The introduc-
tion of printing not only spread literacy,
knowledge, and texts, it also changed be-
havior and cultural practices. Printed books,
for example, were first read aloud, but
eventually the practice of silent reading de-
veloped.?®

History also informs us that societies ac-
cumulate recording and communications
technologies, rather than replace one with
another. Humans did not stop speaking when
they learned to write; they did not stop
writing when they learned to print, nor will
they stop using paper when electronic me-
dia are widely accessible. As David Levy

#Elizabeth Eisenstein, The Printing Press as an
Agent of Change (Cambridge, Eng.: Cambridge Uni-
versity Press, 1979), Volume 1.

26Roger Chartier, *“General Introduction: Print Cul-
ture,” in The Culture of Print: Power and the Uses
of Print in Early Modern Europe, ed. Roger Chartier,
trans. Lydia G. Cochrane (Princeton: Princeton Uni-
versity Press, 1987), 1-10. For similar observations
about the slow transition from oral to written com-
munications, see M. T. Clanchy, From Memory to
Written Word: England 10661307 (Cambridge, MA:
Harvard University Press, 1979); and Hugh Taylor,
““My Very Act and Deed:’ Some Reflections on the
Role of Textual Records in the Conduct of Affairs,””
American Archivist 51 (Fall 1988): 456-69.
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explains, ““our literate culture retains and
reinvests in its technological heritage, since
the cost of discontinuous change is so
high.””?” The traditions that surround in-
formation handling also have remarkable
staying power, but they are not impervious
to change. Even with widespread automa-
tion, people will continue to use paper doc-
uments when they provide familiar or
convenient means for circulating and read-
ing information. What is at issue is not the
replacement of one form of material or one
recording medium with another, but the
significance of new forms of material that
individuals and organizations create, using
new information technologies.

The examples above support the premise
that automation will bring about profound
changes in the materials archivists handle
and the processes used to create them.
Electronic records will continue to diverge
from paper records in their appearance,
structure, uses, and significance as com-
puter technology provides the capability for
people to manipulate information in novel
ways. Although no one knows how this new
potential will be realized, archivists can
frame research questions that are sensitive
to the magnitude and evolutionary nature
of this change and its social and cultural
dimensions.

Framing Questions: Areas for Research

The concepts and perspectives discussed
above suggest five broad areas for re-
search. This section proposes ways to frame
research questions in each area, but it does
not outline a detailed research agenda.?®

Electronic record keeping is fertile ground
for research, and the five areas are not meant
to cover all potential research issues. More-
over, the research areas are not mutually
exclusive. Well-designed research projects
might address questions raised in several
of the research areas.

1. What is the relationship between
activities, organizational structures,
information technology, information
flows, decision-making, and
documentation?

Researchers should examine electronic
records in the overall context of organiza-
tions and their documentation. A priority
area for research is the relationship be-
tween functions, activities, organizational
structures, and information systems. Sim-
ilar research has already been proposed by
archivists concerned with appraisal and de-
scriptive practices.?® Archival theory posits
an explicit relationship between the func-
tions and activities of organizations and the
documentation they create. In an era of rap-
idly changing information technology, ar-
chivists need to reexamine how information
systems support organizational functions and
relate to organizational structure within
specific organizations and in a broader doc-
umentary context. Such research will help
archivists determine where current theory
can be applied and where new approaches
and methods are needed to manage elec-
tronic records.

Research must also address the specific
relationships between automation and the
documentary requirements of organiza-

?’Levy, ““Topics in Document Research,” 4.

#The Minnesota Historical Society, with financial
support from the National Historical Publications and
Records Commission, sponsored a working meeting
in January 1991 on research issues in electronic rec-
ords. The final report includes descriptions of ten re-
search and development projects that constitute a
research agenda. See Research Issues In Electronic
Records: Report of the Working Meeting (St. Paul:
Minnesota Historical Society, 1991), 7-22.

*For discussion of the significance of this type of
research for appraisal, see Cox and Samuels, “The
Archivist’s First Responsibility,”” 40; Bruce H.
Bruemmer and Sheldon Hochheiser, The High-Tech-
nology Company: A Historical Research and Archival
Guide (Minneapolis: Charles Babbage Institute, 1989);
Bearman, Archival Methods, 14-15; and Margaret
Hedstrom, ““New Appraisal Techniques: the Effect of
Theory on Practice,” Provenance 7 (Fall 1989): 1-
21.
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tions. Archivists would benefit from re-
search that examines changes in
communications and records when organi-
zations automate. How does information
flow through an organization and how does
automation change patterns of information
flow? Why do organizations decide to au-
tomate certain functions (and not automate
others)? What factors influence selection and
use of information technology by organi-
zations? Do organizational characteristics
such as size, type of organization, com-
position of the work force, complexity of
work, and the power structure affect the
form and content of its records? Do indi-
vidual decision-making styles and corpo-
rate culture influence an organization’s use
of automated systems?

Research on these relationships must also
account for the complex interactions be-
tween information technology, the trans-
formation of information-handling
processes, and changes in organizational
structures and functions. Although re-
searchers from a variety of disciplines con-
tend that organizations modify their
structures, alter their communication pat-
terns, and change decision-making styles
as a consequence of automation, there are
widely varying explanations for these re-
lationships.?® Moreover, academic re-
searchers rarely consider the effects of these
changes on the recorded documentation that
organizations create.' Participation by ar-

3Reviews of this literature are found in Kling,
““Social Analyses of Computing,” 61-110; Rob Kling
and Walt Scacchi, ““Computing as Social Action: The
Social Dynamics of Computing in Complex Organi-
zations,”” in Advances in Computers, vol. 19 (New
York: Academic Press, 1980), 249-327; and Lyyti-
nen, “Different Perspectives on Information Sys-
tems,”” 5-46.

31The National Academy of Public Administration
attempted to address this problem in a study it con-
ducted for the National Archives and Records Admin-
istration. Unfortunately, the methodology employed
was insensitive to broader issues of information flow
within and between organizations and the gradual, ev-
olutionary change in information recording and use

chivists in interdisciplinary research proj-
ects could lend an especially valuable
perspective to studies of automation and or-
ganizational change.

2. What new forms of material do users
create with information technology?

Forms of material influence many as-
pects of archival practice. In the broadest
sense, forms of material define archivists
as professionals who concern themselves
with records and distinguish archivists from
librarians who handle bibliographic items
and museum curators who work with arti-
facts. The archival profession uses special
arrangement, description, and preservation
practices for specific forms of materials,
such as maps, drawings, and motion pic-
tures, particularly when they also constitute
““special format™ records.3?

It is common to regard electronic records
as a new form of material because of the
special physical characteristics of auto-
mated records and the need for new meth-
ods for their care and handling. In the 1960s
and 1970s, when most electronic records
were in the form of machine-readable data
files that contained numeric data, elec-
tronic records could be treated as a distinct
form of material. However, as computer
technology provides the capability to store
almost any type of information in digitized
form—words, pictures, sounds, graphics,
and images—the distinction between elec-
tronic records and other forms of material
becomes less meaningful, while differ-

patterns. See National Academy of Public Adminis-
tration, The Effects of Electronic Record Keeping on
the Historical Record of the U.S. Government, Vol-
ume 2, Appendix C. The questionnaires used to de-
termine the effects of automation on record keeping
appear instead to have elicited opinions of users and
non-users about these effects.

3Helena Zinkham, Patricia D, Cloud, and Hope
Mayo, “Providing Access by Form of Material, Genre,
and Physical Characteristics: Benefits and Tech-
niques,”” American Archivist 52 (Summer 1989): 300-
19.
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ences among forms of electronic records
become significant.>® In the area of carto-
graphic data, for example, archivists are
uncertain whether digitized data used to
produce the pictorial representation of a
geographic area constitutes a map or an
electronic record. Are there any unique as-
pects of a digitized ““map’” that distinguish
it from a map that is drawn or printed on
paper?

Understanding the forms of material that
arise with the automation of record keeping
requires more than a new taxonomy of re-
cord types. Research on this issue should
be especially sensitive to the interaction be-
tween the technical capability to create,
store, or display information in new for-
mats and the meaning and values that users
ascribe to that information. Only certain
electronic information is created and used
to support documentary requirements, and
only certain electronic communications have
the characteristics of authenticity, reliabil-
ity, and stability to qualify as records.

Linkages between forms of material tra-
ditionally stored on paper, such as memo-
randa, and similar forms of electronic
documents must be explored. Networks, for
example, have the capacity to transmit
memoranda that can be viewed on a com-
puter screen, but users may not define that
electronic message as a record until it is
printed on paper or captured and stored in
an electronic ““filing”” system.® At the same
time, electronic mail systems may capture
messages that previously were transmitted
over the telephone, and hence, defined as
outside the realm of recorded documenta-

33For an initial attempt at such definitions see, United
Nations ACCIS, Management of electronic records,
103-07.

*Physical characteristics alone do not establish the
authenticity, reliability, and stability of electronic rec-
ords. Even the definition of an electronic record has
social and administrative dimensions.

**National Academy of Public Administration, The
Effects of Electronic Record Keeping, 38-43.

tion (unless an individual chose to create a
written summary of important calls).

The introduction of new forms of mate-
rial and the simultaneous transformation of
traditional forms into something new raises
a series of questions about the relationship
between forms of material and archival
practice.*® When should new forms of ma-
terial be managed differently from more
traditional forms of documentation? Are
there any archival principles that apply to
all new electronic record types? What char-
acteristics does an electronic memo share
with a memo on paper? What does it have
in common with other machine-readable
records? What roles do tradition, habit, and
past practice play in defining how individ-
uals and organizations handle electronic
records? For instance, do automated office
systems mimic manual systems with the use
of such conventions as ““filing’* and ““pa-
ginating’® documents because these prac-
tices form a bridge with paper document-
based practices and terminology? Or are
these superior and effective ways of organ-
izing and handling textual information re-
gardless of its physical form?3” Answers to
these questions will help archivists better

36For a systematic analysis of this problem, see
Duranti, ““Diplomatics: New Uses for an Old Science:
Part V.”

37Bruno Latour has identified the advanges of doc-
uments for presenting and transmitting knowledge. They
are mobile, immutable when they move, created-on a
flat surface, have a scale that can be modified without
change in the internal proportions; they can be repro-
duced, shuffled and recombined; several images of
different origins and scales can be superimposed; they
can be inserted into written text; and they can be merged
with geometry in such a way that three-dimensional
perspectives and concepts can be represented on a
two-dimensional plane. Latour does not discuss the
trade-offs among these various features. For example,
which document technology is superior: one that pro-
duces ““inscriptions™ that, though fragile, are very
inexpensive to reproduce and easy to shuffle and re-
combine? or one that produces permanent, but cum-
bersome documents? See Bruno Latour, ““Visualization
and Cognition: Thinking with Eyes and Hands,” in
Knowledge and Society: Studies in the Sociology of
Culture Past and Present (Greenwich, CT: JAI Press,
1986), 20-29.
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understand the nature of electronic records
and the relevance of archival theory.

3. Can archivists intervene at critical
points in the development and
introduction of new technologies?

Research is needed in a third broad area
to identify strategic opportunities for inter-
vention by archivists into processes that af-
fect the design and deployment of
information technology and its use by or-
ganizations. The proposed research ques-
tions are based on the premise that many
aspects of information technology have not
yet reached closure, that outside interest
groups at times can insert their views into
the design process, and that archivists have
something to offer to designers of infor-
mation systems. Research should address
the perceived need for archivists to become
involved in the design of information sys-
tems while recognizing that archivists have
not determined when to intervene or which
tactics to use.3®

Research on a series of focused ques-
tions could test these assumptions. At what
critical points are decisions made about the
development and introduction of new in-
formation technologies? Can archivists and
records creators articulate design require-
ments that meet archival needs and explain
them to hardware designers, software en-
gineers, and applications developers? Which
strategies and tactics successfully influence
developers of information technology and
designers of automated applications? How
can archivists learn about significant tech-
nology trends and forecast their impact on
organizations and their records? Can archi-

8] have argued eclsewhere that archivists are miss-
ing an opportunity to influence the values and prac-
tices associated with optical disk technology. See
Hedstrom, ““Optical Disks: Are Archivists Repeating
the Mistakes of the Past?’’ 52-53. For a recent ex-
ample of an organization’s attempt to develop a more
interventionist approach to electronic records, see
United Nations, ACCIS, Management of electronic
records.

vists influence the ways organizations value
and use electronic records through involve-
ment in information systems design? Can
archivists help organizations form sound
management practices for their electronic
records before new systems become estab-
lished?

Answers to these questions will help ar-
chivists craft strategies that use the profes-
sion’s limited resources and influence most
effectively. They may identify key tech-
nologies or decisive moments in the design
cycle where intervention by archivists is
most effective, Research on this issue would
also help archivists learn more about the
technical and social aspects of information
systems design and implementation.

4. How will changes in the supply of,
demand for, and costs of storing and
disseminating information change
archival practice?

Behind questions about culture, values
in society, and organizational structure lie
some hard questions about supply, de-
mand, and costs. The automation of record
keeping changes many of the economic dy-
namics that have molded the archival
profession. Because paper is a very low-
density storage medium and storage space
has become increasingly expensive during
the twentieth century, archivists take ex-
traordinary measures to keep the volume of
paper records at the minimum necessary to
achieve ‘‘adequate’” documentation. The
appraisal function is dedicated to identify-
ing that small percentage of records—often
cited as 3 to 5 percent—that is absolutely
necessary for historical purposes. Archi-
vists at times weed superfluous materials
from collections, undertake complex sam-
pling projects, and microfilm records solely
for the purpose of bulk reduction.

When information is stored in digitized
form, the costs of storage per se decrease
dramatically. Recent advances in storage
technology make it possible to store mil-
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lions of pages on a single disk at a trivial
cost, and the trend toward lower storage
costs is only accelerating. The costs of
maintaining the information in a form that
is accessible, however, quite possibly will
absorb any potential savings from reduced
space. David Bearman has argued that it
will be prohibitively expensive to preserve
electronic records in the physical custody
of archives in the wake of constantly
changing storage and retrieval technolo-
gies, the requirements of software systems
to retrieve electronic records, and the need
to migrate data from one generation of
technology to another. As a consequence,
archivists should not consider taking phys-
ical custody of electronic records.*

This radical recommendation is thought
provoking because it encourages archivists
to reexamine their role during a period of
rapidly changing information technology and
to reconsider basic practices designed to
preserve paper records. However, to make
sound decisions about the custody of ar-
chival records, archivists need to know more
about the existing and potential demand for
their services, the costs of meeting that de-
mand, and the impact of major changes in
information technology on access and pres-
ervation costs. Although it is impossible to
calculate ultimate storage costs for records
that are to be retained “‘permanently,’” the
profession lacks any model to estimate the
relative costs of retaining records in the
various available media or to evaluate the

benefits of different media options. Archi-
vists should conduct research on the costs,
benefits, risks, and feasibility of various
preservation options and strategies that can
contribute directly to an informed reconsi-
deration of the custodial role of archives.

Such an examination would quickly de-
part from supply and demand factors to more
fundamental research on the users of ar-
chival records, their interests, behavior and
motivation, and the nature of the services
they demand. In his proposed research
agenda for the use of archives, Lawrence
Dowler encouraged all archivists to exam-
ine use and users closely and to build serv-
ices around demand for records rather than
supply.“® Research on users will not be ap-
plicable to electronic records issues unless
research projects examine potential users
whose needs are not met by current archi-
val holdings and services, including current
users of electronic records who obtain ac-
cess directly from the creating agencies,
from social science data libraries, and from
private vendors.

Archivists should study current and pro-
jected markets for electronic records to de-
velop useful models for electronic records
programs in an era of fundamental change
in potential services, user expectations, and
the costs of meeting them.*! The experi-
ence of private-sector vendors who have
captured government records in electronic
form, added value to them, and redissem-
inated them at a profit may provide instruc-

39Bearman, Archival Methods, 43-47; David Bear-
man, ““An Indefensible Bastion: Archives as Repo-
sitories in the Electronic Age,”” in Archival
Management of Electronic Records, ed. David Bear-
man, Archives and Museum Informatics Technical
Report #13 (Pittsburgh: Archives and Museum In-
formatics, 1991), 14-24; and Dollar, “The Impact of
Information Technologies on Archival Principles and
Methods,” 62-66. For counter arguments, see Ken
Thibodeau, ““To Be or Not to Be: Archives for Elec-
tronic Records,” in Archival Management of Elec-
tronic Records, 14-24; and Margaret Hedstrom,
“‘Archives as Repositories—A Commentary, in Ar-
chival Management of Electronic Records, 25-30.

“Dowler, ““The Role of Use,”” 74-86. See also
Paul Conway, ““Facts and Frameworks: An Approach
to Studying the Users of Archives,”” American Ar-
chivist 49 (Fall 1986): 393-407; Bruce W. Dearstyne,
““What is the Use of Archives? A Challenge to the
Profession,”” American Archivist 50 (Winter 1987):
76-87; and Elsie T. Freeman, ““In the Eye of the
Beholder: Archives Administration from the User’s
Point of View,” American Archivist 47 (Spring 1984):
111-23.

“'For a proposal on criteria to evaluate the quality
of electronic records user services, see Thomas E.
Brown, *““Machine-Readable Views* Archival Infor-
matics Newsletter 2 (Summer 1988): 33-35.
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tive lessons for the decades ahead. Archivists
might study how private vendors identify
and reach markets for electronic records,
determine when and how to add value to
them, and distribute data to those markets.
How do purchasers of private data services
evaluate the quality of the ““product” they
purchase? What types of value-added serv-
ices are users willing to purchase? What
are the implications for equity of access?
These are the types of broad issues that
archivists must confront because electronic
records carry with them vastly reduced
storage costs, coupled with new possibili-
ties for manipulating, packaging, and add-
ing value to records. Archivists need
research that evaluates new options for de-
livering information to users while protect-
ing the authenticity of electronic records.

5. How should the requirements for
management and preservation of
electronic records change archives as
institutions and the archival profession?

Archivists who administer machine-
readable records programs agree that the
traditional methods used to appraise,
process, describe, disseminate, and pre-
serve paper records are inadequate to ad-
minister electronic records. In light of both
advancing technologies and the limited
success of machine-readable records pro-
grams, some archivists are beginning to
question whether fundamental archival
principles, such as provenance and original
order, are applicable to the administration
of electronic records. The concepts of orig-
inal order and provenance derive from the
basic archival principle of respects des
fonds—the practice in archives of grouping
together records from an administration,
organization, person, or corporate body, and
of segregating records of one origin from
records of other origins. This principle is
based on the assumption that much of the
meaning and value of records derives from
knowledge of the context in which the rec-

ords were created. Knowledge of the con-
text of creation in turn can be ascertained
by examining records in their original order
and by studying the administrative history,
organizational structure, and functions of
organizations and the life history and ac-
complishments of individuals.*?

Many archivists are aware that modern
technologies undermine or complicate the
application of the principles of provenance
and original order. Except for the simplest
data file structures, the physical ordering
of data is controlled by software and is dis-
tinct from its logical order. Database man-
agement packages and the software that
controls sophisticated applications, such as
geographic information systems, provide
users with the capability of a multitude of
logical views of the data.** Networks pro-
vide users with capabilities for inter- and
intra-institutional collaboration in the cre-
ation of documents and the formation of
policy.

The debate over the relevance of estab-
lished archival principles to electronic rec-
ords has many dimensions. Some archivists
question whether provenance can be used
to control and describe electronic records
that document multi-institutional commu-
nications, while others suggest that the
principle can be applied if it accounts for
fundamentally different patterns of com-
munications and collaboration.** Archi-
vists also disagree whether limitations on
the principle of provenance relate exclu-
sively to electronic records, or whether the

“IFor discussions of archival principles and elec-
tronic records, see Gavrel, Conceptual Problems, 13-
15; and Dollar, “Impact of Information Technologies
on Archival Principles and Methods,” 56-61.

*3Gavrel, Conceptual Problems, 17-29. The impli-
cations for archives of database management systems
are discussed in Thibodeau, ““To Be Or Not To Be,””
5-10.

*‘Hedstrom, *‘New Appraisal Techniques,”” 17-21.
For an example of an archival analysis of a multi-
jurisdictional database, see Alan Kowlowitz, Archival
Appraisal of Online Information Systems, Archival In-
formatics Technical Reports, Part 2, (Fall 1988).
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principle has limited use for modern rec-
ords, regardless of format.

Answering questions about the applica-
bility of basic theory and practice will be
the most difficult because the relevance of
theories and the effectiveness of practices
must be measured against the purpose of
archives and the mandates for their pro-
grams. Archives could continue to serve as
central repositories for the small percentage
of records in any format that have enduring
value, selected against the increasingly so-
phisticated appraisal criteria necessary to
control costs. Archives could continue to
distinguish themselves from libraries and
other information services by defining spe-
cific types of recorded information that fall
exclusively under their purview. Likewise,
archivists might identify strengths and value
in traditional archival theory and devise new
methods that apply traditional theory to a
new technological and organizational en-
vironment. For example, the need to main-
tain information about provenance in order
to understand and interpret records might
form the basis for the distinction between
archival records and library materials, Ar-
chives would administer programs for ac-
cess to records that are unintelligible without
knowledge of the context in which they were
created. The archivist’s main responsibility
would be to maintain linkages between
context and content, with or without phys-
ical custody of records. Although research
can never define for archivists what ar-
chives ought to be, research projects can
help archivists evaluate the conceptual,
technical, and economic obstacles to pres-
ervation of contextual information about
electronic records.*

Research should also evaluate models for
programs that help organizations create and

“5The research agenda developed in conjunction with
the Working Meeting on Research Issues in Electronic
Records elaborated on the broad questions raised here
in one of its priority areas for research. Sce Research
Issues in Electronic Records, 10-11.

maintain adequate documentation of their
history and accomplishments, ensure that
sufficient and authentic records are created
to hold organizations accountable for their
decisions and actions, and promote pres-
ervation of electronic records with long-term
value. In an era of widespread electronic
record keeping, there are few good models
of theories, practices, or programs that sup-
port these requirements. Social science data
archives are the most fully developed in-
stitutions for preservation and dissemina-
tion of information in machine-readable
form. Their history and programs provide
instructive lessons about the benefits and
drawbacks of possible approaches to elec-
tronic records preservation.

University campuses and government-
supported research institutions around the
world established specialized repositories
for machine-readable data files during the
1960s and 1970s in response to a recog-
nized need for access to disaggregate social
and economic data by a community of re-
searchers.*® Early proponents of social sci-
ence data archives regarded the availability
of machine-readable data, use and promo-
tion of quantitative methods, and the need
to train young scholars in new research
techniques as closely intertwined prob-
lems. As quantitative methods gained ac-
ceptance in the social sciences, data archives
became an important component of the in-
frastructure for research.

Social science data archives concentrate
on one form of material: social science re-
search data commonly found in censuses,
research surveys, and polling data; they ca-
ter successfully to a well-defined, although
expanding, clientele.*” Staff are well versed

46Kathleen M. Heim, “‘Social Scientific Informa-
tion Needs for Numeric Data: The Evolution of the
International Data Archive Infrastructure,”” Collection
Management 9 (Spring 1987): 1-53.

“7Carolyn Geda, “*Social Science Data Archives,”
American Archivist 42 (April 1979): 158-66; Kath-
leen Heim, ed., Library Trends: Data Libraries for
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in the subject areas and research metho-
dologies that the data supports, often hav-
ing acquired their training in the social
sciences rather than in library or archival
practices. Data archivists also are experts
in data file formats and structures, survey
research methods, technical processing,
documentation and description, and storage
issues. This constellation of expertise is
valuable, because data archivists not only
locate data sources, but help researchers use
and interpret them.

These experiences suggest that there is a
close relationship between sources, meth-
ods, uses, the value of information, and
value-added services. Archivists should
study the nature of this relationship, and
compare the social sciences to the physical
sciences, where repositories are larger and
more specialized, and the arts and human-
ities where the few existing repositories are
highly decentralized.

The experience of social science data ar-
chives raises several specific research ques-
tions. First, can archivists identify
constituencies of potential users who are
concerned about the availability and pres-
ervation of new forms of electronic rec-
ords? How closely are researchers’ concerns
about the availability of data linked to the
research methods they use? Could archi-
vists mobilize potential users to urge that
preservation of electronic records become
part of the research infrastructure in the arts
and humanities just as noted social scien-
tists did thirty years ago? Finally, the ex-
ample of social science data archives
suggests the types of services that users will
expect of data providers in the future, such
as assistance with the interpretation of data,
preparation of data packages for educa-
tional uses, and remote access to records.

Social science data archives do not offer

the Social Sciences 30 (Winter 1982), special issue
on social science data libraries; and Reference Serv-
ices Review 16: 1 & 2 (1988): 7-55, special issue on
numerical and statistical data files.

solutions to the most challenging questions
about preservation of electronic records be-
cause they preserve data primarily for its
““informational”” value. Data archives
methods are increasingly limited for han-
dling records from on-line databases, au-
tomated office records, compound
documents, software and software-depen-
dent data structures, graphics, and other new
types of electronic records. They do not
provide models for capture, selection, or
preservation of records needed for their ev-
identiary value, nor do they suggest ways
to preserve essential contextual informa-
tion. If archives are going to continue to
play their traditional societal role of cap-
turing and preserving an institutional his-
tory and memory, then there is need for
considerable research on the ways that or-
ganizations make and document decisions
using modern technologies. In understand-
ing the relationship between the functions,
structures, and documentation of organi-
zational life, archivists have both the most
to learn and the most to offer.

A Note on Methodology

The final section of this research frame-
work proposes ways to move from broad
questions to specific research projects.*® As
other observers of archival research have
noted, archivists lack the time, resources,
and facilities to conduct basic research. Most
archival research uses the ‘“inductive”
model, whereby a practicing archivist ex-
amines evidence and then draws conclu-
sions from it, often in response to a specific,
practical concern.

The inductive model can contribute an-
swers to broader questions, if a series of
more manageable research projects are de-

“8For an excellent summary of methodological con-
cerns, see Tora Bikson, ““Research on Electronic In-
formation Environments: Prospects and Problems,”
unpublished paper presented at the Working Meeting
on Research Issues in Electronic Records, Washing-
ton, D.C., 23 January 1991.
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signed with fundamental issues in mind.
Small, practical research projects can build
on each others’ results if they are coordi-
nated and carefully controlled to account
for the setting in which the project occurs.
Archivists need to design research projects
carefully and use sound methodologies to
make sure that urgent and practical re-
search needs do not eclipse more profound
issues. Careful attention to research meth-
odology and constant concern with the
broader implications of research projects will
help archivists overcome a narrow, time-
bound perspective.

The design of a research project should
begin with the development of a hypothesis
that can be tested. Unfortunately, too many
archival studies ask broad, open-ended
questions, review current literature, and then
experiment with an approach to a problem
within the confines of a single institution
or program. Without testable hypotheses and
adequate controls over such studies, the va-
lidity of the research results and their ap-
plicability to other institutions are uncertain.

‘What would constitute a good hypothesis
that applies the theoretical perspectives
presented here? First, it must be possible
to accept, reject, or modify the hypothesis
and use it to answer specific questions.
Taking just one example, a variety of ap-
proaches can be used to examine the issues
surrounding office automation. One could
construct a research project that asks ““what
happens to information flows, documents,
and records in an office when a local area
network is installed?’*® This approach is
problematic because the results are likely
to be speculative, impossible to verify, and
difficult to apply in varied institutions. A
better approach would develop a hypothe-

“*The National Archives of Canada and the Cana-
dian Department of Communications participated in
an inter-disciplinary project on office automation which
attempted to address a series of more specific research
problems. See Public Archives of Canada, Interim
Report on the PACIDOCS Project (Ottawa: 1985).

sis that postulates likely impacts on verbal
communications and written documenta-
tion. Comparing expected and actual con-
sequences would help archivists determine
whether more or less information was re-
corded, how use and distribution patterns
changed, and which documentation and in-
formation management problems an organ-
ization encountered during such a transition.
A follow-up study might test further hy-
potheses about temporary dislocation and
long-term changes that result from auto-
mation of record keeping. The develop-
ment of clear hypotheses will help focus
research projects. Researchers should use
literature about automation from a variety
of disciplines to develop, refine, and eval-
uate hypotheses. The extensive literature on
office automation and communications, for
example, would narrow a hypothesis about
the impact of local area networks on writ-
ten and verbal communications.*°

Even practical projects must account for
the array of social, cultural, historical, and
technological factors that influence records
and record keeping practices. Research
projects must control for factors such as
structure and functions of organizations that
use automated tools for record keeping, the
history of information systems in the or-
ganization, past practices for managing and
controlling records and information, the
nature of the ““computing package” being
used, and the corporate culture of the or-
ganization. Looking at all of these factors
will help archivists sort out cause and ef-
fect, avoid technologically determinist ar-
guments, and identify those aspects of
organizational structure, technology, and

*For overviews of some of this literature, see U.S.
Office of Technology Assessment, Automation of
America’s Offices, 125-68; Kling, “Social Analyses
of Computing,”” 61-110; and Charles Babbage Insti-
tute, ““Selected Readings in the History of Comput-
ing,” Appendix B to Resources for the History of
Computing: A Guide to U.S. and Canadian Records
(Minneapolis: Charles Babbage Institute, 1987), 158—
64.
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behavior that should become the focus of
intervention intended to promote manage-
ment and preservation of archival records.
Furthermore, careful attention to the envi-
ronment in which the research occurs will
help archivists determine which approaches
and methods can be exported from one or-
ganization and applied effectively else-
where.

To return to the example of local area
networks, a researcher would need consid-
erable data on such factors as the degree of
centralization in the organization, the ex-
tent to which office activities rely on writ-
ten and verbal communications, the extent
to which individuals shared information be-
fore the system was installed, whether pol-
icies and corporate culture promoted or
discouraged informal communications, and
the effectiveness of previous record keep-
ing and communications practices for sup-
porting office functions. A researcher should
also evaluate such technical factors as
whether the network connected everyone
who needed to communicate, how conve-
nient the system was to use, and the extent
to which electronic documents resembled
more familiar paper documents. Without
addressing all of these factors, it would be
difficult to reach valid conclusions about
the relationship between the communica-
tions capabilities of a local area network
and patterns of documentation.

Research projects should be designed to
control for the gradual nature of change that
accompanies automation. Extensive re-
search on the history of computing in or-
ganizations during the past thirty-five years
shows that automation is an evolutionary
force in organizations. The effects of au-
tomation are not always obvious a few
months or even a few years after a new
information system is installed because well-
established customs for handling informa-
tion and records change gradually. If one
accepts the premise that automation is a
gradual yet momentous change, then re-
search must use longer time frames than

““before’” and ““after” studies generally
permit.

Research projects should also be de-
signed to avoid a priori assumptions about
the impact of computing on organizations.
Society is barraged with advertising, pop-
ular literature, images, and messages that
shape perceptions of what computers are
and what they can do. Too often, we accept
uncritically such dictums as ““‘computers al-
low organizations to process information
efficiently,” ““‘computerization cuts costs,”
and ““‘computers help deliver the right in-
formation to decision makers.”” While all
of these factors may be correct in specific
situations or perhaps even in the aggregate,
there are enough cases where this is not
true to demonstrate that such statements
should be the conclusions of a research
project and not part of the hypothesis. One
recent study of computing literature deter-
mined that the initial assumptions of a study
were the most accurate predictors of its
conclusions. !

In developing research projects, archi-
vists should also determine what types of
expertise are needed. Considerable discus-
sion has focused on the need for technical
expertise to resolve electronic records
keeping problems. There is little doubt that
archivists need access to technical infor-
mation, advice, and expertise to address
many issues, but expertise in such areas as
sociology of organizations, communica-
tions, economics, and marketing should not
be overlooked. A realistic assessment of
the need for outside expertise should en-
courage interdisciplinary projects.

This research framework stops short of
proposing a list of specific research proj-
ects that archivists should design and con-
duct during the next few years. It is my
hope, however, that the theoretical per-

SIR. A. Hirschheim, ““The Effect of A Priori Views
on the Social Implications of Computing: The Case
of Office Automation,”® Computing Surveys 18 (June
1986): 165-95.
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spective and the framework presented here
can provide archivists with a model to de-
velop specific projects. By keeping the
broader issues in mind, well-designed re-
search projects could answer not only is-

sues of immediate concern to specific in-
stitutions, but also contribute answers to
more challenging issues facing all archi-
vists.
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