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Executive Summary
Government regulation plays a vital role in nearly every aspect of social and economic life.As a
result, any innovation in government practice that improves the way that regulatory agencies
make new rules is likely to have important public benefits. E-rulemaking, the subject of this
report, is one such promising area of innovation.

Interest in information technology and government rulemaking has been growing in recent
years. For example, the federal government recently launched an e-rulemaking initiative that has
already led to the creation of a one-stop website through which the public can access and file
electronic comments on all new regulatory proposals issued across all agencies. In addition, offi-
cials are currently at work developing a government-wide, on-line docket system that will make
available all the extensive information contained in each agency’s rulemaking files. Efforts such
as these are likely to continue.

To maximize e-rulemaking’s potential over the long term, the Regulatory Policy Program
at the John F. Kennedy School of Government convened two research workshops—one in
Washington, DC, and the other at Harvard University—to develop a research agenda on the
technological and institutional aspects of e-rulemaking. These workshops, sponsored by the
National Science Foundation’s Digital Government Research Program, brought together lead-
ing academic experts from computer sciences, law, and public management, along with key 
public officials involved in managing federal regulation.This report summarizes the workshop
discussions and outlines an agenda for future research on e-rulemaking.

The e-rulemaking workshops made clear that the government’s efforts to accept electronic
comments and make regulatory documents available on-line mark only the beginning of what
can be accomplished.Workshop participants proposed many other possible ways that informa-
tion technology can assist government regulators. For example, government analysts could use
information retrieval and extraction software to isolate relevant data for rulemaking proceedings.
Text categorization software could be developed to organize and summarize public comments,
which could improve agencies’ ability to process a large volume of public input. Further appli-
cations could include the convening of digital juries to link citizens across the country to pro-
vide feedback on new rules. Rule compliance wizards could help ensure that regulated entities
follow complex systems of rules. Some of these new uses of information technology will simply
require applying existing technologies to existing institutional practices. Over the long term,
however, e-rulemaking will call for new technologies, new institutional practices, or both.

Whether applying existing technologies or designing new ones, decisions about e-rulemaking
should be made with a clear set of goals in mind. Different applications of information technol-
ogy to rulemaking promise to advance one or more of the following goals:

(1) Increase democratic legitimacy Increasing democratic legitimacy could be accom-
plished by using information technology to increase public understanding of 
rulemaking, to make the process more interactive and deliberative, and to make it
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easier for more democratically accountable institutions, such as the Congress or
president, to oversee the rulemaking process.

(2) Improve regulatory policy decisions E-rulemaking could improve policy decisions
by making it easier for regulatory officials to analyze large volumes of data drawn
from multiple sources. Simulation software could help analysts make better predic-
tions, and other technologies could make it easier for agencies to rely on routine
use of quality economic analysis.

(3) Decrease administrative costs Information technology can enable agency managers
to coordinate rulemaking staff and other resources more efficiently. In fact, some
cost savings from e-rulemaking have already been reported.

(4) Increase regulatory compliance Agencies can use information technology to in-
crease compliance both by increasing public understanding of what regulations
require and also, possibly, by reducing the cost of compliance through compliance
assistance software.

For each of these major goals, this report provides concrete metrics that can be used in design-
ing and evaluating different uses of information technology.

To achieve measurable improvements in rulemaking, research will be needed from across
both the information sciences and the social sciences. Information science research will be cru-
cial for technological design, such as developing text categorization and summarization tools for
the rulemaking environment. Social science research will be needed to understand better the
professional tasks of regulatory decision makers as well as the organizational environment with-
in which technologies will be deployed.With coordinated input from both disciplines, howev-
er, researchers will be able to develop still more effective uses of technology and better design
organizational procedures that make appropriate use of new technologies.

E-rulemaking has the potential to help government officials create higher quality rules,
induce higher compliance rates, and foster greater and deeper public participation. But the effec-
tive implementation of e-rulemaking over the long term will depend on continued research on
both information technology and the institutional and legal environment of rulemaking. This
report develops an e-rulemaking agenda by proposing twenty-five major research questions that
span four main areas: (1) information technology, (2) agency management of rulemaking, (3)
public involvement in the rulemaking process, and (4) regulatory compliance. Pursuing these
research questions through interdisciplinary teams or networks will help ensure that regulatory
agencies can improve their use of e-rulemaking in the decades to come.

The federal government’s recent efforts at e-rulemaking represent important first steps
toward better utilization of information technology, but they are just first steps.This report artic-
ulates a longer range vision for e-rulemaking and maps out an interdisciplinary research agenda
to help deliver on e-rulemaking’s full promise.Through interdisciplinary collaboration, and with
the cooperation and support of government agencies, researchers will be able to make progress
in answering many of the significant questions presented in this report. Building and sustaining
research on e-rulemaking should be part of any strategy to improve the way government makes
rules that in turn affect every major aspect of our society.
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Preface
Taken together, over one hundred federal regulatory agencies and subagencies issue more than
4,500 new regulations each year.1 Crafting these regulations imposes significant information
demands on government agencies such as the U.S. Department of Agriculture, Environmental
Protection Agency, Federal Aviation Administration, Internal Revenue Service, or Nuclear
Regulatory Commission. Before adopting a new regulation, agencies such as these are required
to publish a notice of proposed rulemaking in the Federal Register and allow an opportunity for
the public to comment on the proposed rule.2 They also need to complete scientific, engineer-
ing, and economic analyses, as well as respond to comments submitted by outside organizations
and individuals.3 It is not uncommon for the federal rulemaking process to require three years
or more before an agency issues a new regulation.4 The demands of analysis and information
processing can strain limited agency staffs, as well as limit the public’s capacity to review and
comment upon major regulations as they are developed.

Electronic rulemaking, or e-rulemaking, offers the potential to overcome some of the infor-
mational burdens associated with developing regulations. E-rulemaking harnesses the power of
advanced digital technologies and may help make the rulemaking process more manageable for
federal agencies, as well as help expand and enhance the public’s involvement in the rulemaking
process. In recent years, many agencies have constructed websites with rulemaking documents,
allowed citizens to submit comments electronically, and offered systems (such as chat rooms and
listserves) for interactive deliberation over pending rulemakings.5 A few of the more prominent
examples include the Nuclear Regulatory Commission’s RuleNet project, which relied on
Internet technology in all facets of the agency’s rulemaking process;6 the Bureau of Land
Management’s use of scanning and network systems to process more than 30,000 public 
comments on a proposed rangelands rule;7 and the Federal Aviation Administration’s on-line
rulemaking for small-scale rockets.8 After examining some of the new initiatives in this area, the
U.S. General Accounting Office recently suggested that the use of information technology in
rulemaking can improve the transparency of the regulatory process and reduce the managerial
burden of rulemaking to government agencies.9

Interest in e-rulemaking is growing in Washington. Electronic government has become a
major element of the Bush Administration’s overall management plan, and e-rulemaking forms
one of the components of this e-government strategy.10 In early 2003, the administration
launched a web portal designed to facilitate electronic filing of public comments on proposed
regulations (www.regulations.gov), an accomplishment that represented the first phase of the
administration’s e-rulemaking strategy.11 In addition, the Bush Administration’s Office of
Management and Budget has incorporated e-rulemaking into its own regulatory review process,
making all of its studies and decisions accessible via the Internet.12 Efforts such as these will
almost certainly persist beyond the current administration, if for no reason other than the enact-
ment of the E-Government Act of 2002.13 The E-Government Act calls for future federal 
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initiatives to promote the use of information technology by federal agencies in adjudicatory and
rulemaking proceedings.14

In order to ensure that the growing interest in e-rulemaking leads to effective and mean-
ingful innovations, new computer technologies will need to be appropriately integrated into the
institutional design of the federal regulatory process.15 Decisions about the design and imple-
mentation of new technologies will therefore need to take into account the legal, political, and
managerial dimensions of the rulemaking process. In addition, to take full advantage of new
technologies, existing institutional structures and rulemaking practices may themselves need to
be reconfigured. For these reasons, effective deployment of information to assist with govern-
ment rulemaking will require an integration of both technological and institutional analysis.

To develop and advance a research agenda on the technological and institutional issues relat-
ed to e-rulemaking, the Kennedy School of Government convened two research workshops: one
in Washington, DC, in March 2002, the other at Harvard University in January 2003.16

Sponsored by the National Science Foundation’s Digital Government Research Program, these
workshops brought together academic experts from computer sciences, law, and public manage-
ment, along with key public officials involved in managing federal regulation, to forge a forward-
looking research agenda needed to improve the rulemaking process through the development
and deployment of new information technologies. This report summarizes the discussion that
took place at these sessions and outlines an agenda for future research on information technolo-
gies and the rulemaking process.
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Introduction
Every major aspect of contemporary life is affected by government rules. Efficient and produc-
tive markets depend on appropriate regulation of key sectors such as banking, securities, com-
munications, energy, and transportation. Government regulation also helps secure vital public
benefits such as food safety, environmental quality, effective medical care, and consumer protec-
tion. All of the social and economic impacts of government regulation derive from thousands 
of rules that regulatory agencies issue every year.

Regulatory agencies, whether cabinet level departments such as the Department of
Transportation or independent agencies such as the Federal Communications Commissions, may
not always receive the same high-level media attention as Congress or the president—but their
decisions are at least as vital to the public, often more so.17 Indeed, on many issues, Congress
offers only the most general guidance in statutes, leaving it to the expertise and discretion of
agency administrators to make the tough choices that have tangible effects on the public.18

Since 1950, the volume of rules appearing in the Code of Federal Regulations (CFR), the offi-
cial repository of all binding regulations issued by federal agencies, has increased more than 
tenfold (Figure 1).19 These agency rules, which have the same force of law as statutes passed by
Congress, have enormous economic and social effects. Although it is difficult to determine the
precise costs and benefits of all the regulations in the CFR, the Office of Management 
and Budget has estimated, in a 2001 report to Congress, that health, safety, and environmental
regulations yield up to $250 billion to $1 trillion in benefits each year.20 OMB also estimated,
however, that these same federal regulations impose annual costs of up to $150 billion to $230
billion.21 Other federal regulations, in areas such as transportation, energy, telecommunications,
and international trade, may impose additional costs of up to $230 billion per year.22

Figure 1: Cumulative Pages in the Code of Federal Regulations, 1950–2000
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With such enormous stakes, rulemaking can create significant political and management
challenges for government agencies. The rulemaking process often requires that agency staff
process and analyze large amounts of information, communicate effectively with a diverse set of
interested parties, and ultimately make difficult public policy trade-offs.23 The stakes involved in
rulemaking also raise questions of democratic legitimacy, for regulatory agencies are not them-
selves directly accountable to the public.24

Given the high stakes and voluminous output of government rulemaking, any innovation
deserves careful consideration if it could help improve rulemaking management, increase public
participation, or enhance regulatory decision making. E-rulemaking is one such emerging new
practice. E-rulemaking, or the use of new digital technologies in the development and imple-
mentation of regulations, may help streamline and improve regulatory management as well as
help inform citizens about governmental decision making and involve them more meaningfully
in the rulemaking process.25 Among other things, new technologies may help agency staff
retrieve and analyze vast quantities of information, often from diverse sources. Information is
vital for understanding complex problems, identifying the need for regulation, and predicting the
effects of different regulatory options. By taking advantage of advances in digital technologies,
agencies might also be able to increase the public’s access to and involvement in rulemaking.26

For example, in recent years, agencies have constructed websites containing rulemaking docu-
ments and have allowed the public to submit electronic comments on proposed rules, thus mak-
ing it easier for members of the public to learn about and participate in the rulemaking process.27

Policy developments to encourage or take advantage of e-rulemaking are beginning to
emerge. The Clinton Administration’s National Performance Review encouraged government
agencies to explore new applications of information technology,28 and e-rulemaking has formed
a major part of the Bush Administration’s e-government initiative.29 The E-Government Act of
2002 directs regulatory agencies in the coming years to develop the use of technologies designed
to enhance public participation in government decision making.30 Serious research on these new
technologies and their impacts in this area has only recently begun to take root, but the grow-
ing interest among policymakers brings greater urgency to the need to establish a research agen-
da on the technological and institutional dimensions of e-rulemaking.

In cooperation with the National Science Foundation’s Digital Government Program, the
Regulatory Policy Program at Harvard University initiated a major dialogue between researchers
and regulatory officials on the future direction for research on e-rulemaking.The Program con-
vened a one-day working session in Washington, DC, in March, 2002, as well as a two-day work-
shop held at Harvard University in January, 2003.These sessions brought together specialists from
the information sciences, law, social sciences, and public management, as well as key regulatory
officials from more than ten different government agencies. The aim was to forge a research
agenda for the next five to ten years that addressed major and persistent questions raised about
the use of information technology in the rulemaking process.

The workshop sessions elicited broad recognition from participants about the significance
of e-rulemaking as a new arena for research and policy development.These sessions also helped
forge linkages across research communities and connected researchers who are already beginning
to pursue new, interdisciplinary research on the role of information technology in the rulemak-
ing process. This report summarizes the discussions that took place at the Regulatory Policy
Program’s workshops; its aim is to help expand the community of researchers and policy analysts
in this new area.
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Part I of this report details the rulemaking process, outlining the procedures agencies must
currently follow in developing new regulations and highlighting some of the problems general-
ly associated with rulemaking. Part II considers ways that information technology may be able
to improve the rulemaking process, as well as discusses some of the chief goals, choices, and chal-
lenges associated with e-rulemaking. Part III presents a cross-disciplinary agenda for research
intended to contribute to e-rulemaking’s long term potential for improving government regu-
lation and enhancing the management and legitimacy of the rulemaking process.
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PART I

The Rulemaking Process
Until about the middle of the twentieth century, regulatory agencies in the United States fre-
quently established regulatory policy by following court-like procedures and deciding individ-
ual cases involving particular regulated parties.31 By adjudicating cases involving individual firms,
regulatory agencies would effectively establish new “rules” but they would do so by creating
precedents to guide other firms in similar industrial sectors.32

With the adoption in 1946 of the Administrative Procedure Act (APA), however, Congress
specifically authorized agencies to issue general rules outside the context of individual case adju-
dication and even without adhering to formal court-like procedures.33 Although the APA still
allowed agencies to engage in adjudication and use formal processes, it also permitted agencies
to use an informal rulemaking process that required little more than giving notice of proposed
new rules and an opportunity for the public to comment on them.34 This meant that regulato-
ry agencies no longer had to search for a suitable individual case before setting general policy,
and that the agencies could follow more simple procedures in creating new rules.

By the 1960s and 1970s, a period during which Congress established a number of new 
regulatory agencies and statutes, informal rulemaking had become one of the most significant
methods for establishing regulatory policy in the United States.35 Through informal rulemaking,
regulatory agencies have issued rules governing the quality of drinking water, the safe operation
of airlines, and the installation of air bags in automobiles—among many other significant policy
issues. In fact, over the past several decades, regulatory agencies have adopted about ten times
more rules than Congress has passed laws, even though both have the same binding legal effect
on regulated entities.36 Just as with statutes, individuals and firms who violate rules issued by reg-
ulatory agencies can find themselves subject to substantial penalties.37

The Basic Procedural Framework
Thirty years ago, legal scholar Kenneth Culp Davis declared rulemaking to be “one of the great-
est inventions of modern government,” largely because the APA’s procedural steps for informal
rulemaking are so minimal.38 In order to issue a rule, a regulatory agency must simply:

(1) publish a “[g]eneral notice of proposed rule making . . . in the Federal Register;”

(2) “give interested persons an opportunity to participate in the rule making through
submission of written data, views, or argument;” and

(3) “[a]fter consideration of the relevant matter presented, . . . incorporate in the rules
adopted a concise general statement of their basis and purpose.”39

These three basic steps provide the procedural contours of what has aptly become known as
“notice-and-comment” rulemaking (Figure 2).



Figure 2: Notice-and-Comment Rulemaking

Under notice-and-comment rulemaking, the agency first informs the public of its inten-
tions by publishing a notice of proposed rulemaking (NPRM) in the Federal Register, a daily 
government publication that contains regulatory notices and other announcements from the
executive branch.40 In addition to giving the language of the proposed rule, the NPRM will typ-
ically provide a discussion of the agency’s reasons for proposing a new rule as well as describe
any underlying data and analysis.41 The NPRM may also present alternative options the agency
is considering and invite the public to offer comments on these alternatives.

The NPRM will specify a time period for public comment on the proposed rule and will
provide an address where public comments can be sent. If the agency plans to hold public hear-
ings or meetings about the proposed rule and collect oral comments, those meetings will also be
announced in the Federal Register. Agencies will typically specify a time period when comments
should be filed. Although the length of the comment period can vary, agencies frequently allow
from one to three months during which comments can be submitted.42

After reviewing all the comments received, the agency makes any revisions to the proposed
rule and publishes its final rule in the Federal Register. In the main body of the Federal Register
announcement—a section referred to as the preamble—the agency provides a written justifica-
tion for the rule in its final form and an explanation of the policy choices it represents.Although
the APA requires only “a concise general statement” of the basis of the rule, preambles for the
most significant rules can take up many more pages in the Federal Register than the rules them-
selves, occasionally even taking up a hundred pages or more for a single new rule.43 In addition
to providing the justification for the new rule, the final rule document also indicates the effec-
tive date for the rule (i.e., the date when the rule becomes legally binding on regulated entities).
Typically, rules will not take effect until a month or more after they have been published in the
Federal Register.44

Additional Steps in the Rulemaking Process
This three-step process—notice, comment, and final rule—forms the basic contour of rulemaking
across all federal regulatory agencies. As such, the procedures outlined in the APA are important
to understand when designing information technologies for rulemaking. Nevertheless, the three-
step process illustrated in Figure 2 is also incomplete in important ways. In reality, the practice
of rulemaking is both procedurally and institutionally more complicated than the rulemaking
procedures outlined in the APA would suggest.45
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sThe APA procedures cover only a part of the chronology of rulemaking, beginning with the
NPRM and ending with the publication of the final rule. Much, if not most, of the work takes
place prior to the development of the NPRM, both within the agency and in interaction
between the agency staff and other governmental and nongovernmental actors.46 Decisions need
to be made about whether to develop a new rule and what priority it should be given on the
agency’s agenda.Twice each year, agencies publish a “regulatory agenda” in the Federal Register,
which lists brief information about all the rules each agency is contemplating or in the process
of developing.47 The semiannual regulatory agenda usually provides the first public notification
that the agency is developing a proposed rule.As they develop their proposals, agencies also need
to gather information and analyze the underlying problem and possible regulatory solutions.
Toward this end, agency staff members frequently engage in early consultations with regulated
firms and their representatives, other interested parties, and other executive branch or legislative
staff.48 In some cases, agencies will issue an Advance Notice of Proposed Rulemaking
(ANPRM), providing more detailed information than is available in the regulatory agenda and
encouraging the public to provide comments prior to the issuance of the proposed rule.49

Furthermore, the rulemaking process does not necessarily end with the publication of the
final rule in the Federal Register.50 The operative text of the rule—without any of the preamble—
is subsequently published in the appropriate section of the Code of Federal Regulations, an annual
government publication organizing regulations by topic. In addition, after the final rule is issued,
organizations with objections to the rule may file a legal challenge, which can require the agency
to defend its rule in court.The Administrative Procedure Act provides that all agency rules are
subject to judicial review; other statutes permit organizations to file lawsuits challenging certain
rules even before the agency enforces them.51 Courts can send rules back to agencies if they find
that the rules conflict with the agency’s statutory authority, violate the U.S. Constitution, arose
through improper procedures, or are otherwise “arbitrary and capricious.”52 In order to settle the
lawsuit or respond to an adverse court ruling, agencies sometimes need to revise their rules even
after they are published in the Federal Register.53 In addition, after rules are published in the
Federal Register, they need to be communicated more directly to the regulated entities and other
steps need to be taken to see that the new rules are followed. Finally, as the agency implements
and applies a new rule, it may learn of ways that the rule needs to be modified and therefore
start a new rulemaking proceeding to amend the existing rule.54 In this way, the rulemaking
process is iterative and ongoing.

In addition to starting earlier and extending longer than the APA would suggest, rulemak-
ing is also more complicated because Congress, the president, and the courts have imposed a
number of additional rulemaking requirements on agencies (Box 1). These requirements go
beyond the simple notice-and-comment procedures. Some apply only to the most significant
new rules. For example, since 1981, agencies have been required by executive orders issued by
the president to conduct economic analysis of “major” or “significant” proposed regulations 
and to have their analyses reviewed by the Office of Management and Budget (OMB).55 These
executive order requirements have been effectively codified by the 1995 Unfunded Mandates
Reform Act, which also requires agencies to analyze the costs and benefits of any proposed reg-
ulation that would impose annual costs of more than $100 million on the economy.56 As a result,
OMB’s Office of Information and Regulatory Affairs plays a key role in reviewing, and some-
times asking for revisions of, significant proposed and final rules before agencies publish them in
the Federal Register.57
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MAJOR LAWS

Administrative Procedure Act (APA) 
(5 U.S.C. §§ 551–559, 701–706)
The APA creates a three-step procedure for informal
rulemaking: (1) publish a notice of proposed rulemaking
(NPRM), (2) allow the public an opportunity to com-
ment on the proposed rule, and (3) publish its final rule
in the Federal Register along with a statement of the
rule’s “basis and purpose” (5 U.S.C § 553).The APA also
allows for judicial review of any agency rule, authorizing
courts to set aside rules if they are, among other things,
deemed by the court to be “arbitrary, capricious, an
abuse of discretion, or otherwise not in accordance with
law” (5 U.S.C. § 706).

E-Government Act (166 Stat. 2899)
The E-Government Act of 2002 requires agencies to
accept public comments electronically and publish their
regulatory dockets on-line according to a timetable to
be determined by the agencies in consultation with the
Office of Management and Budget (OMB).

Negotiated Rulemaking Act (5 U.S.C. §§ 561–570)
In a negotiated rulemaking, regulators and affected par-
ties come to a mutual agreement over the text of a pro-
posed rule before the three-step process required by
the APA begins. Enacted in 1990, the Negotiated
Rulemaking Act creates a procedural framework for
agencies to use if they should decide to use negotiated
rulemaking.

Freedom of Information Act (FOIA) (5 U.S.C. § 552)
FOIA requires agencies to make available for inspection
and copying virtually all government documents includ-
ing agency manuals, guidance documents, opinions, and
interpretations of law. Certain documents are exempt-
ed from the rule, including those that, if released, could
compromise national security, private trade secrets, or
intra-agency deliberation.

Paperwork Reduction Act (44 U.S.C. §§ 3501–3520)
The Paperwork Reduction Act requires agencies to
attain approval from OMB for any “collection of infor-
mation” from the public entailed in a new rule. If OMB
decides to disapprove an agency’s collection of informa-
tion, it must give an explanation for its decision, but its
decision is not subject to judicial review.

Unfunded Mandates Reform Act 
(2 U.S.C. §§ 1501–1571)
The Unfunded Mandates Reform Act requires agencies
to conduct a cost-benefit analysis of any proposed reg-
ulation that would require aggregate expenditures by
state, local, or private actors in excess of 100 million
dollars. For such proposed rules, the agency must “iden-
tify and consider a reasonable number of alternatives
and from those alternatives, select the least costly, most
cost-effective or least burdensome alternatives that
achieves the objectives of the rule” (§ 1535).

Government in the Sunshine Act (5 U.S.C. § 552b)
The Government in the Sunshine Act requires federal
agencies headed by collegial bodies (such as the SEC,
FTC, NLRB, and FCC) to conduct open meetings in
which anyone may observe, although not necessarily
participate. There are 10 exemptions to this rule that
roughly parallel the exemptions to the Freedom of
Information Act.58

Regulatory Flexibility Act (5 U.S.C. §§ 601–612)
The Regulatory Flexibility Act requires agencies to ana-
lyze the potential impact of proposed rules on small
businesses and local governments.This analysis, called a
Regulatory Flexibility Analysis (RFA), is itself subject to
public comment.The Act also requires agencies to pub-
lish a regulatory agenda twice each year.

National Environmental Policy Act (NEPA) 
(42 U.S.C. §§ 4321–4347)
NEPA requires agencies to prepare an Environmental
Impact Statement (EIS) for any proposed rule that
would “significantly affect . . . the quality of the human
environment” (§ 4332c).

Congressional Review Act
Passed in 1996 as part of the Small Business Regulatory
Enforcement Fairness Act, the Congressional Review
Act provides for a set of “fast-track” procedures that
Congress can use to set aside major agency rules by
passing new legislation.To take advantage of these fast-
track procedures, Congress must act within 60 days of
the publication of an agency’s final rule.

EXECUTIVE ORDERS

Executive Order No. 12,866, September 30, 1993
(58 Fed. Reg. 51,735)
This executive order requires agencies to perform cost-
benefit analyses of all rules expected to have impacts in
excess of 100 million dollars.The Office of Information
and Regulatory Affairs (OIRA) within OMB reviews all
cost-benefit analyses.

Executive Order No. 13,132,August 4, 1999 
(64 Fed. Reg. 43,255)
This executive order urges agencies to adhere to basic
principles of federalism and to consult with state gov-
ernments before promulgating any rules that have “fed-
eralism implications.” Agencies are expected to provide
a discussion of such consultations when publishing their
final rules in the Federal Register.

Executive Order No. 12,630, March 15, 1988 
(53 Fed. Reg. 8,859)
This executive order urges agencies to adhere strictly to
the constitutional requirement not to take private prop-
erty without just compensation and to refrain from
action that would impinge disproportionately on the
rights of property owners.

Box 1: Major Laws and Executive Orders Affecting Rulemaking



In addition to mandating economic analysis, other statutes and executive orders require
agencies to conduct other types of analyses.The National Environmental Policy Act, for exam-
ple, requires agencies to prepare environmental impact statements for any major governmental
actions affecting the environment.59 In addition, for certain rules agencies are required to con-
duct analyses of impacts on state and local governments, small businesses, and private property
rights.60 Agencies that issue rules requiring businesses or individuals to fill out forms or report
information must assess the burdens their rules impose and observe other standards provided in
the Paperwork Reduction Act.61

Other rulemaking procedures govern the availability and disclosure of government-held
information. For example, the Freedom of Information Act requires that, with some exceptions,
all agency information supporting a rulemaking be publicly available.62 Court decisions and
some statutory provisions have resulted in agencies developing “dockets” for each rulemaking
proceeding.63 These dockets contain all the supporting documents associated with each rule-
making, as well as copies of all the public comments filed with the agency and summaries 
of communications agency staff have with those from outside of government after the NPRM
is issued (so-called ex parte communications).64 The Federal Advisory Committee Act,65

Negotiated Rulemaking Act,66 and Government in the Sunshine Act67 all impose requirements
on certain agency interactions with regulated firms and other members of the public. The
Congressional Review Act68 requires that agencies report to Congress on their most major rules,
giving Congress an opportunity (which it has so far only exercised once) to invoke fast-track
legislative procedures to rescind the rule before its effective date.69

Rulemaking’s Key Characteristics
Taken together, the various requirements from statutes, executive orders, and court decisions
make the rulemaking process much more complex than the terms “informal” or “notice-and-
comment” rulemaking might otherwise imply.70 Figure 3 illustrates the more complex reality of
rulemaking.

Figure 3: Complex Reality of Rulemaking
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The complexity of rulemaking holds at least two important implications for the use of
information technology in this governmental process. First, the complexity of rulemaking 
creates institutional and decision-making challenges that information technology may help reg-
ulatory agencies overcome. Second, designing information systems that will be used effectively
by regulatory agencies requires a clear understanding of the complex institutional environment
within which rulemaking takes place. In other words, the development of effective e-rulemaking
demands institutional analysis as well as technological research.To ensure the design of effective
e-rulemaking initiatives, it will therefore help to keep in mind both the salient characteristics of
rulemaking and the problems often associated with rulemaking that information technology
might help address.

One of the most notable characteristics of rulemaking is its information intensity.
Rulemaking presents government decision makers with some of society’s most pressing issues
that demand extensive information collection and analysis.71 In addition, government agencies
address many routine issues through rulemaking and, while each of these routine rules may
demand little in the way of new information, in the aggregate these more routine rules can place
significant processing demands on regulatory agencies. Rulemaking is not only information-
rich, but it is particularly rich in language-based information.After all, rules themselves are text,
as are public comments and other communications with the various governmental and non-
governmental participants in the rulemaking process.The volume of both text-based and data-
based information associated with making even a single rule can be vast, and all this information
can be formatted in different ways.

Information used in rulemaking is varied because many different types of individuals and
institutions are involved in the process. Developing rules requires cooperation across different
offices and staffs within a regulatory agency, each with their own needs and professional expert-
ise. The development and implementation of a new rule is usually an interdisciplinary effort,
with different types of analysts—legal, economic, and scientific—contributing to the process.
Furthermore, actors from outside the agency—various governmental oversight bodies, such as
the OMB, Congress, and the courts—provide relevant information to agency decision makers.
Interest groups, business firms, and the press also factor into deliberation and decision making.72

Moreover, the process of developing a new rule is supposed to be transparent to those outside
the government, which means that information should be communicated effectively. Finally, the
end product of the process—the rule itself—must also be communicated to hundreds of thou-
sands of users, both in and out of government.

In one form or another, the tasks of gathering, processing, analyzing, and communicating
information make up most of the administrative costs associated with rulemaking. For many
government agencies, information management can be a significant burden.73 Early input from
interested parties often depends on in-person meetings, which can be costly and time-consuming
to organize. As a result, these kinds of consultations may not be held as frequently as might be
optimal.When members of the public offer formal comments on rules, until recently they have
been expected to file their comments in hard copy format (sometimes in triplicate), delivered by
hand or by mail.74 As with public comments, communication of key analyses and drafts between
government officials, such as between agency staff and OMB, also often takes place by exchang-
ing hard copies, often delivered by couriers. Furthermore, regulatory agencies’ dockets consist lit-
erally of large rooms of file cabinets, sometimes with documents later archived on microfiche
that is also filed in cabinets. These docket rooms are cumbersome to access by those outside of
the agency, especially those living beyond the Washington, DC, beltway. At least until recently,
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agencies’ proposed and final rules themselves were relatively inaccessible to the general public,
with access limited to hard copies of the Federal Register and Code of Federal Regulations available
only at certain public or law libraries.75

Perhaps in part due to information management burdens, government regulation has come
in for substantial criticism over the past few decades. For some observers, the expanding sweep
of government regulation has become unacceptably incoherent and inefficient.76 Problems of
poor data quality and inconsistent reporting are sometimes said to increase problems of regula-
tory incoherence.77 Still others have argued that the rulemaking process has become ossified,
pointing out that rulemaking has become more burdensome and time-consuming than the
informal, notice-and-comment framework of the APA seemed to suggest, especially for agencies
with shrinking budgets.78 In addition, in the face of resource constraints, extensive engagement
with the public has not always been the top priority of regulators.Yet some have argued that 
regulatory policy—made by unelected government officials—suffers from a democratic deficit.79

With more extensive and effective public participation, agencies may gain insights needed to
craft better regulatory policy as well as be able to enhance the perceived legitimacy of govern-
ment regulation.80 Given the controversial and significant policy choices embedded in regulato-
ry policy, any steps that can improve agency management and enhance public participation seem
likely to help in addressing the criticisms of rulemaking and promoting more effective, efficient,
and legitimate regulatory policy.
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PART II

E-Rulemaking: Prospects and
Challenges
Advances in information technology promise new ways for government agencies to manage 
significant information demands and thereby help improve both the process and substance of
rulemaking.81 E-rulemaking could enable government agencies to manage the rulemaking
process more productively; it could also expand and enhance the public’s involvement in this
process.82 In addition to making incremental improvements to rulemaking as it is currently prac-
ticed, innovative uses of information technologies could even facilitate a more significant
redesign of the rulemaking process. As a number of workshop participants stated, future devel-
opments in information technology might revolutionize the rulemaking process, transforming it
in ways that few can now imagine—and certainly in ways that no one would have imagined at
the time the Administrative Procedure Act was adopted in 1946.

The Rise of E-Rulemaking
Attention to the use of digital technologies in government rulemaking dates back only about a
decade. Beginning in the late 1980s, the now-defunct Administrative Conference of the United
States started commissioning reports prepared by administrative law scholar Henry Perritt on the
application of information technology to different aspects of government record-keeping and
rulemaking.83 The Clinton Administration’s National Performance Review issued reports in the
early 1990s calling upon federal agencies to increase their use of information technology in
developing and implementing regulations.84 In 1994, the Office of the Federal Register made
the Federal Register available free to the public via the Internet,with the Code of Federal Regulations
going on-line shortly thereafter.85 By the mid-1990s, Congress also began to take action, adopt-
ing amendments to the Paperwork Reduction Act and the Freedom of Information Act that
aimed at increasing the availability of government agency information via the Internet.85

During this same period, regulatory agencies themselves began to take advantage of
advances in information technologies.87 Many agencies, for example, began to use e-mail to send
and edit documents internally when designing new rules. Some agencies developed electronic
word processing “templates” to encourage more standardized reporting of information in rule-
making documents.Agencies also began to use the Internet to enhance transparency and public
participation in rulemaking. Some began posting key studies and other rulemaking documents
on their websites. Others used information technology to analyze public comments submitted
on proposed rules. For example, the Bureau of Land Management used scanning technologies to
process more than 30,000 public comments on a proposed rangelands rule.88 Still other agencies
began to allow the public to submit comments via e-mail. For example, the Food and Drug
Administration used electronic scanning of documents in its 1996 tobacco marketing rulemak-



ing,89 and e-mail comments played a role in the Federal Aviation Administration’s rulemaking
on small-scale rockets90 and the Department of Agriculture’s rulemaking on the labeling of
organic foods.91 Other early adopters of electronic commenting included the Nuclear
Regulatory Commission and the Federal Communications Commission.92

In 1998, the Department of Transportation (DOT) became the first regulatory agency to
make available an on-line, department-wide regulatory docket, providing full access to all stud-
ies, comments, and other documents contained in the agency’s rulemaking records.93 The DOT
system also allows the public to submit electronic comments on all rules proposed by the depart-
ment. A few years later, the Environmental Protection Agency (EPA) also adopted an agency-
wide system called EDOCKET.94 Several other agencies have begun implementing similar
docket management systems.

These early e-rulemaking efforts have captured the attention of academic researchers as well
as policymakers. In 1998, the Administrative Law Review published an article by law professor
Stephen Johnson that predicted that the Internet would “change everything” when it came to
public participation in federal rulemaking.95 A few years later, the National Science Foundation’s
Digital Government Program, together with Drake University and the Council for Excellence
in Government, helped launch the first gathering of academics and agency managers to discuss
long-term research needs on information technology and rulemaking.96

In a major effort to expand information technology capabilities across the federal govern-
ment, the Bush Administration launched an e-government initiative as part of the President’s
Management Agenda.97 The administration’s e-government initiative, which is being coordinat-
ed through the Office of Management and Budget, consists of approximately two dozen proj-
ects, one of which is e-rulemaking.98 A key goal for the administration’s e-rulemaking project is
to make it easier for the public to access information about government regulations and partic-
ipate in the rulemaking process.99 In addition, administration officials believe that better use of
information technology will also improve regulatory decisions and increase the quality of gov-
ernment rules.

OMB selected EPA to be the interagency team leader on the administration’s e-rulemaking
project, with a core group of other agencies playing key roles as well.The project consists of three
stages.The first stage, which was completed in January 2003, involved the creation of a search-
and-comment portal located at www.regulations.gov.100 The Regulations.gov portal relies on
the Office of Federal Register’s listings of notices of proposed rules and enables users to search
all proposed rules that are open for public comment. Building on software originally developed
by the Food and Drug Administration, EPA hosts a comment-processing system that enables
members of the public to comment on any proposed rule issued by any government agency, all
from a single location on the Internet.101 Comments submitted electronically at Regulations.gov
are then distributed to the relevant agencies.

The second stage of the Bush Administration’s e-rulemaking project will expand on the
first-stage efforts to create a government-wide e-docket system. The administration’s current
plan is to enhance the EPA’s EDOCKET system to take into account the docketing require-
ments of other agencies and eventually to create a comprehensive on-line docket that will enable
the public to access all documents related to every new regulation across the government.102

Administration officials expect that the development of a government-wide e-docket will be fol-
lowed by a third stage, involving the development of an “electronic desktop” for regulators. Plans
for this third stage have yet to be fully developed, but this final stage reflects the administration’s
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eslong-term goal of creating a suite of knowledge management tools to aid with regulatory analy-
sis and decision making.103

The current administration’s e-rulemaking efforts seem likely to be continued in future
years due to the passage of the E-Government Act in 2002.104 This law aims to promote the use
of information technology throughout government in order to increase opportunities for pub-
lic participation, improve government decision making, and enhance the ability of government
agencies to achieve their programmatic and policy goals.The Act specifically directs regulatory
agencies to accept electronically submitted comments and to establish comprehensive electron-
ic dockets for all rulemakings.105 The Act also creates a new office of Electronic Government
within OMB, requires that office to produce guidelines for all agency websites, and generally
calls upon agencies to adopt innovative uses of information technologies.106

E-Rulemaking’s Potential
Despite all the recent governmental efforts to promote the use of e-rulemaking, many workshop
participants recognized that these early steps toward e-rulemaking only scratch the surface of
what information technology makes possible.The advances reflected in the e-docketing systems
installed by agencies such as DOT or EPA, for example, are not the norm across the federal gov-
ernment. Only a handful of agencies have developed automated docketing systems and, even
among those that have, some agencies have used such dockets only for a select number of
rules.107 Furthermore, even though Regulations.gov now permits the public to file electronic
comments on any new proposed rule, in some agencies any comments submitted through
Regulations.gov must still be printed out by government staff and stored in hard copy in 
cumbersome file cabinets.108

More significantly, even the most advanced applications of information technology in 
government rulemaking, such as the DOT or EPA’s docket systems, only capture a small part 
of the potential uses for information technology in the regulatory process. As one workshop 
participant noted, e-rulemaking can be much more than just a “bunch of websites.”Advances in
information technology make it possible to retrieve, categorize, extract, and analyze information
in markedly more effective ways that would help dramatically improve government rulemak-
ing.109 As noted earlier, developing a regulation requires agency analysts and rule writers to
review a large volume of studies, public comments, and other relevant documents.To manage
this information more effectively, agency analysts should rely more extensively on ad hoc infor-
mation retrieval (IR) systems to identify relevant information.110 IR systems—one of the most
well-known is the popular search engine Google—allow the information user to input a query,
and then the system searches all the documents based on the query and returns matching doc-
uments.111 If some of the documents are in a foreign language, machine translation technology
could be used to translate these documents into the language of the user.112

Once information is retrieved through an IR system, it needs to be organized, a process that
can also be automated. For example, text categorization systems could sort public comments
according to the different issues presented in a rulemaking. In other contexts, state-of-the-art
text categorization systems can organize documents into dozens of categories with upward of
about 85 percent accuracy.113

For many purposes, the relevant information contained within a given rulemaking docu-
ment will often consist of only a small fraction of the entire document.To gather only the most
pertinent information from each relevant document, agencies could rely on information extrac-



tion (IE) systems to extract these key parts.These key parts can themselves be used as metadata
that can be used to organize the documents still further in ways that may be useful to the 
rule writer.114 In this way, computer systems could enable users to retrieve focused and relevant
information from all the comments, background documents, and studies relevant to each sub-
provision of a new rule, as well as to provide summarization and analysis of this information.

In addition to systems that retrieve, categorize, and extract information, other natural lan-
guage processing systems could be of value to government regulators.115 For example, some
information systems allow the public to submit questions and receive the answers (in addition to
documents that contain the answers). Still other technologies are beginning to be able to pro-
duce summaries of large documents, condensing a high volume of information into a form that
can make them more useable for busy decision makers.

Greater use of these natural language processing systems will also facilitate increased devel-
opment of digital libraries.116 Digital libraries contain information in multiple media formats
and have the flexibility needed to make relevant information available to a large number of
users.117 The use of digital libraries and advanced information retrieval systems could help reg-
ulatory agencies more effectively share common information across different program offices and
even different rulemakings.

Table 1: E-Rulemaking’s Potential
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Degree of Institutional Degree of Technological
Possible E-RulemakingTechnology Reform Required Innovation Required

Data mining Low Med
Identifying and incorporating relevant data into 
the rulemaking process

Web-publishing of rules Low Low
Creating websites that document rule creation
and justification; automatic cross-linking to relevant
data, text, and external services

Rule consistency checking Low High
Analyzing the meaning of rules for internal and
external consistency

Automatic alert of interested parties Med Med
Identifying and communicating with parties that
may be affected by new or altered rules

Rule-compliance wizards Med Med
Helping interested parties conform to rules 
by question-and-answer software packages

“Plain English” translation software Med High
Developing translators that render rules in plain
English to assist with public understanding and
compliance

Analysis of public commentary Med High
Automatically summarizing and categorizing 
public commentary on a rule

Digital juries High Low
Assembling interested parties in far-flung 
places via “electronic town hall” technology
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government rulemaking. Some of these ideas could be implemented with existing technologies
and without any significant institutional reforms, while other ideas would require either new
technological innovation or substantial changes in existing institutional practices.The ideas artic-
ulated by workshop participants included:

• Improved data mining capabilities. Many agencies keep compliance or incident
data, but the staff who write rules often have to travel to regional offices to get this
information. Data mining technologies—which range from simple web search
engines to more sophisticated multi-database search and integration systems—
could enable rule writers to learn from the various data sources available through-
out their agencies.118

• Web-publishing of rules. Web-accessible hyperlinks can relate the provisions in the
regulations to the preamble, and from the preamble to prior documents, including
the public comments.119 Only a click would be needed to find the supporting
analysis for aspects of a regulation or provisions in the underlying statute. Recent
advances in topic detection and tracking have made it possible to automate this
cross-linking function to a limited extent.120

• Conflict identification tools. Information technology could help rule drafters iden-
tify obvious conflicts in rules and help ensure consistency, both within and across
rules. Also, expert systems and software that creates representations and inferences
from text could spot differences between proposed and final rules to help agencies
ensure that they have provided adequate notice of any changes before promulgat-
ing the final version.121

• Customizable, automatic alerts. Long before an agency issues a notice of proposed
rulemaking, it announces its intentions in the semiannual regulatory agenda.122

Interested users could sign up for e-mail alerts of rules added to an agency’s regu-
latory agenda. In addition, when a user visits a website for a particular rule, agency
systems could inform the user about other rules that those visiting the same web-
site have visited (much as Amazon.com® does for books).123

• Rule-compliance wizards. Information technology could lead to a reconceptual-
ization of the form in which rules are promulgated, transforming rules from text
contained in the CFR to software packages akin to the popular TurboTax® or other
commercially available compliance software. Researchers at Stanford University
have demonstrated how wheelchair accessibility standards could be defined using
software that simulates in-use performance rather than relying on constraining,
text-based rules.124

• Plain language tools. To help make rules clearer, automatic “plain English” (or
other language) translators could be developed to aid agency staff in drafting rule
language. Current natural language technology is still limited in its translation 
ability, but highly specified applications appear possible in the near term.125 In
addition, such tools could also be used to assist with regulatory compliance.



• Analysis of public comments. After issuing a notice of proposed rulemaking, agen-
cies solicit comments from the public. Especially for rules that elicit a large num-
ber of comments, information technology may help agencies summarize and 
categorize the public feedback they receive. Natural language processing tools
could be developed to enable agency staff to cluster comments by the issues they
address and the opinions they express.

• On-line regulatory hearings or digital “juries.” Digital technology might be used
to foster public deliberation about new regulations. Regulatory officials could
enlist randomly selected panels of citizens with the task of advising on core policy
issues to be decided in a rulemaking.126 One participant spoke of a rulemaking that
affected various Native American tribes in Alaska and recounted the difficulties the
agency and the tribes experienced in their consultations.Technology such as bul-
letin boards or user profiling could facilitate communication in such situations or
any time a rule affects a dispersed portion of the public, such as small businesses.

In addition, many of these technologies could be used for the many policy statements and
guidance documents that agencies issue.These are not binding rules, but in practice they may
sometimes be nearly as important as rules.127 Automated text summarization technology could
be used to improve the accessibility, transparency, and management of such guidance documents
just as with rules.

The ideas generated by workshop participants suggest that current e-rulemaking efforts are
but first steps toward the full exploitation of information technology.128 Making regulatory
dockets available on-line and allowing citizens to submit electronic comments will indeed help
make it easier for the public to follow government rulemaking, but these early steps have only
barely begun to tap the full potential for existing and new forms of information technology in
the rulemaking process.

Goals for E-Rulemaking
Although advances in information technology raise many possibilities for changes in rulemak-
ing practice, deciding whether to pursue any of these alternatives raises the question of what 
e-rulemaking should seek to accomplish.As already noted, e-rulemaking is generally thought to
hold the potential to help improve the management and legitimacy of the rulemaking process.129

It may also help in overcoming some of the problems commonly attributed to the rulemaking
process, such as those related to incoherence, sluggishness, or lack of transparency.130

Addressing some of rulemaking’s various challenges, workshop participants identified sever-
al goals for e-rulemaking as well as possible metrics for defining the success of e-rulemaking.
Participants recognized that, in assessing new applications of information technology, it is neces-
sary to compare e-rulemaking with the counterfactual, or with the results that would have been
obtained in the absence of the information technology. By making such a comparison using the
goals and metrics discussed in this section, analysts will be able to determine whether specific
applications of e-rulemaking make a meaningful and positive difference to rulemaking. What 
follows are four major goals for e-rulemaking that participants noted during the workshop 
discussions.
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Goal 1: Increase Democratic Legitimacy
Even though rulemaking has significant effects on society and the economy, the officials making
rulemaking decisions are themselves neither elected nor otherwise immediately accountable to
the larger public.131 Indeed, career professionals conduct the major analysis and drafting of rules,
even though the political appointees heading the agencies do play a role in reviewing and
approving key decisions.Yet from the standpoint of democratic legitimacy, the very significance
of rulemaking combined with its distance from the public eye make it all the more important
that regulatory officials engage the public in the process.132 In-person public hearings or advi-
sory committee meetings, as well as the conventional comment period, provide the traditional
means for public input into the rulemaking process. Information technology may be able to
broaden public outreach both by fostering greater public awareness of rulemaking as well as by
making it easier for citizens to add their voices to the decision-making process.133

Of course, without more specification, the goal of increasing democratic legitimacy will
seem almost too general to assist information systems designers or regulatory officials.
Participants characterized this goal in more specific ways, which should prove helpful to deci-
sion makers and designers. These specific aims include: (1) increasing public understanding of
rulemaking, (2) increasing both the quality and quantity of public comment on rulemaking, (3)
making the public comment process more interactive and deliberative, and (4) enhancing the
ability of more democratically accountable institutions, such as Congress or the president, to
oversee the rulemaking process.

At present, the public has relatively little understanding of either the rules that specific agen-
cies are developing or the process by which the agencies promulgate their rules.134 Yet such
knowledge of the issues and the process are essential precursors to participating effectively in
government rulemaking. Information technology may provide better ways of communicating
the steps of the rulemaking process to the public, notifying them of rules that may affect their
work or their lives, and facilitating access to information that will enable members of the pub-
lic to comprehend the policy choices embedded in rulemaking.

With greater understanding of the issues, the quality of public comments may improve.135

For example, instead of comments expressing general support for or opposition to a rule, better-
informed members of the public may be able to explain why they support or oppose the rule.
That said, at least one workshop participant expressed concern that pursuing a goal of increas-
ing the quality of public comments might be patronizing, for government’s proper role may 
simply be to respond to public input rather than try to improve it.

Even without affecting the quality of public comment, information technology could
increase the quantity of comments.136 Many participants were convinced that information tech-
nology would lead to a dramatic increase in the number of comments submitted on agency rules.
In addition to bringing about an overall increase in public comments, e-rulemaking could also
affect the types of commentators, such as by increasing the proportion of previously underrep-
resented voices in the rulemaking process.137 This is another way that information technology
could be seen to increase the democratic legitimacy of rulemaking.

Information technology could also change the way that the public comments on rules,
thereby shifting the mode of communication from a relatively unidirectional one to a more
deliberative and interactive process. Citizens and government officials could interact with each
other in dialogues facilitated through electronic communication technologies. In addition, mem-
bers of the public could begin to comment on each others’ comments as well.138
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Finally, information technology could enable other institutions and actors to monitor what
agencies are doing and seek to influence the direction of regulatory policy. Not only could infor-
mation technology make it easier for political appointees within agencies to follow and manage
the work of civil service professionals, but it could also facilitate monitoring by congressional
committees,White House staff, outside interest groups, and independent analysts.139

Given these different ways of characterizing the goal of increased democratic legitimacy,
some of the specific metrics that might be used to operationalize legitimacy include:

• Public knowledge about the rulemaking process or substantive regulatory issues
• Number of comments submitted
• Distribution of viewpoints or sectors reflected in comments
• Number and type of issues raised in comments
• Frequency of litigation challenging agency rules
• Frequency or type of intervention by Congress or other oversight bodies
• Public support for government regulation

Goal 2: Improve Policy Decisions
If information technologies make it easier for rule writers to retrieve and process information
needed to develop sound regulatory policy, then e-rulemaking should presumably lead to better
decisions.After all, making good regulatory decisions usually requires having extensive informa-
tion about the underlying problem, its causes, and the predicted effects of different possible 
solutions.140 Information technology could make it easier for regulatory officials to analyze large
volumes of data drawn from multiple sources.

With a better understanding of the underlying behavioral and technical conditions that
affect regulatory problems and their solutions, regulators would be better positioned to draft
rules that are more effective, as well as perhaps more cost-effective or efficient. Of course, even
if information technology clearly makes regulatory decision makers better informed, the intro-
duction of such technology is worthwhile only if regulators make decisions that draw upon and
are consistent with the additional information they acquire.141 The goal of regulators should be
to make decisions that are superior to the those they would have made without the benefit of
information technology. If a regulatory agency ends up writing the same kinds of rules it would
have otherwise written before the introduction of some new type of information technology,
then e-rulemaking will not have met the goal of improving policy decisions.142

As with the goal of democratic legitimacy, the goal of improving policy decisions can be
characterized more concretely. In particular, designers and decision makers can distinguish
between three main ways of improving regulatory policy.The first way is to consider the impact
the regulation has in terms of solving the regulatory problem.143 The regulatory problem might
be, for example, either health risks from air pollution or fatalities from automobile accidents. If
the goal is just to increase the impacts—or benefits—of a rule, then e-rulemaking would meet
this goal if it enabled agencies to craft regulations that decreased air pollution risks or reduced
the number of crash-related fatalities, at least relative to rules crafted without the benefit of the
relevant information technology.

A second way to improve regulatory policy is to improve its cost-effectiveness.144 In order to
achieve benefits such as reduced air pollution or greater automobile safety, regulated firms incur
costs, such as those for installing safety or pollution control devices.These costs should be taken
into account, in addition to the benefits, when assessing the quality of a rule. If Rule A achieves
the same level of benefits as Rule B, but the economic costs associated with complying with
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Rule A are less than the costs associated with Rule B, then Rule A is more cost-effective than
Rule B. If technology improves the regulator’s ability to analyze available information about costs
as well as benefits, e-rulemaking can lead to more cost-effective rules.

In the same way, information technology might help regulators improve the efficiency of their
rules, the third way policy improvement can be understood.145 Like the cost-effectiveness crite-
rion, efficiency takes both benefits and costs into account. Unlike cost-effectiveness, however,
which is all about achieving a given level of benefits for the lowest cost possible, efficiency asks
whether the benefits outweigh the costs.146 In other words, even the most cost-effective regula-
tion might, in some situations, impose costs that exceed the value of the benefits to be gained.
In contrast, efficient policies will maximize positive net benefits, that is, total benefits minus total
costs.147

Other criteria, such as the distribution of costs and benefits of regulation across society,
could also be used to measure the quality of rulemaking.148 Overall, the goal of improving reg-
ulatory policy through e-rulemaking could be expressed in metrics that include:

• Benefits to society, such as reductions in risks or other regulatory problems
• Costs to society, in terms of the compliance and opportunity costs associated

with achieving the required regulatory benefits
• Comparisons of costs and benefits, either in terms of cost-effectiveness or 

efficiency
• Equity considerations related to the distribution of costs and benefits

Goal 3: Decrease Administrative Costs
Managing the rulemaking process can be costly and at times burdensome to regulatory agencies.
A third goal for e-rulemaking would be to decrease the administrative costs associated with rule-
making, that is, to lower the costs that government incurs in developing new rules. Information
technology may allow agencies to carry out existing rulemaking responsibilities in less costly
ways. For example, the Department of Transportation has reported saving more than a million
dollars in storage costs each year from its investment in an on-line docket system.149

Information technology may also help agency managers coordinate rulemaking staff and
other resources better. For example, a docketing system that tracks each rule may provide infor-
mation to managers about common procedural bottlenecks, perhaps suggesting areas where
staffing levels should be adjusted in order to reduce delays.150 Information systems may also be
used to evaluate the performance of rulemaking staff, improve communication across the agency
and with OMB, and allow enforcement offices to monitor new rules proactively and plan com-
pliance strategies accordingly.

Finally, information technology may help administrators with the task of reviewing and
responding to public comments.At present, agencies sometimes will delegate the task of analyz-
ing public comments in major rulemakings to private contractors, some of whom will physical-
ly cut and paste hard copies of the comments in order to sort them into manageable categories.
Information technology may provide superior and less costly methods of analyzing comments,
identifying different issues and opinions expressed in them, and even perhaps providing automat-
ic summaries of them.151

Possible metrics that reflect the broader goal of reducing administrative costs could include:
• Amount of time it takes to develop a rule, from initial consideration to final rule
• Number of staff members (or full-time equivalents) used
• Budgetary costs related to rulemaking
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Goal 4: Increase Regulatory Compliance
A final goal of e-rulemaking could be to increase compliance with the rules agencies promul-
gate. Regulation is designed to achieve social goals by bringing the behavior of businesses and
individuals into alignment with the law. To the extent that information technology can help
increase compliance with rules, it can help in achieving the underlying social goals that the rules
are intended to serve.

Of course, if those who are targeted by regulation do not know about or understand the
rules that apply to them, compliance will be at best something that is hit or miss. Perhaps some
actors will comply for reasons unrelated to the rules, but many undoubtedly will not. So the first
step in increasing compliance will be to increase awareness and understanding of regulations.152

Compliance assistance systems may make it easier for businesses to identify rules that apply to
them. For example, even though a small print shop may be unable to afford to hire an attorney,
the owner or shop manager could more easily use a software package that asks a series of ques-
tions about the shop’s operations and then provides information about what rules apply to the
facility.153

In addition to knowing which rules apply, regulated entities also need to understand exact-
ly what to do in order to comply with the rules. Unfortunately, the rules in the Code of Federal
Regulations are neither always clear nor always easy for non–legal professionals to follow. The
same kind of compliance assistance system that could help the small business identify rules 
to follow could also translate those rules into plain English (or another language) and provide
easy-to-follow information about what the facility needs to do to comply with the applicable
regulations.

The possible metrics for the goal of increasing compliance include:
• Level of knowledge of rule and what it requires of the regulated sector
• Extent of compliance with rule

Relationships and Trade-Offs Between Goals
Any consideration of the goals for e-rulemaking should first take into account whose goals they
are. Different users will have different goals. For e-rulemaking, the users will be a highly diverse
lot, including those who work within various agency offices, Congress, the White House, other
agencies, regulated firms and trade associations, nongovernmental organizations, citizens, aca-
demic researchers, and professional organizations. Goals are likely to vary depending on who are
the primary users of any new technology in the rulemaking process. Moreover, the users may
have different goals from those who are funding new technologies or who otherwise oversee the
users.

Designers and decision makers also need to recognize that some types of information tech-
nologies will be better suited for some goals rather than for others. E-rulemaking is not a single
strategy, but a general term that encompasses many different types of tools and procedures that
rely upon information technology. Some tools will be better suited for achieving certain goals
than others. For example, issuing rules in software format rather than as conventional text—a
“TurboTax® approach” to rulemaking—might help with compliance, but it probably would not,
by itself, directly improve the substance of the rules.

That said, many e-rulemaking efforts will probably have an impact on more than one goal,
sometimes even posing trade-offs across different goals. For instance, a TurboTax®-type rule
might help with compliance, but it could be more costly for the agency to produce. It might also
raise concerns about legitimacy because, as one workshop participant noted, a software package
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may be less transparent and harder for the public or courts to scrutinize than a traditional text-
based rule.

Another example of a trade-off might be when information technologies increase the num-
ber of comments (a possible indicator of increased democratic legitimacy), but in doing so they
also increase the administrative costs associated with rulemaking.154 More comments may cor-
respond to more viewpoints, more concerns, and more conflicts or issues that need resolution,
thus potentially making the rulemaking process take longer to complete.155 Even if information
technology makes it easier to process the information contained in a larger volume of comments,
this information could potentially make the decision calculus for the agency more complex or
uncertain, especially if the information submitted is internally inconsistent.156 Quite plausibly a
trade-off exists between the amount of time needed to issue a rule and the rule’s quality (or the
level of satisfaction with the rule, which may not necessarily equate with quality).157

Of course, the ideal situation would be to find IT applications that resolve trade-offs or min-
imize them. Recognizing that such trade-offs exist, though, will be the first step toward finding
ways to overcome them. Furthermore, in many cases such trade-offs will not be resolvable 
(at least in the near term), so systems designers and agency decision makers will need to make
choices about priorities between the various goals for e-rulemaking.

Technology Design Choices
Key choices about information technology should be made in ways that advance e-rulemaking’s
goals.Workshop participants highlighted a variety of design choices, such as those about flexibil-
ity, accuracy, security, and other characteristics or dimensions of IT systems. Making choices
about these various dimensions will depend on the desired goals of e-rulemaking and the needs
and capabilities of system users. Some of the design choices noted during the workshop includ-
ed the following:

(1) Degree of Uniformity. Systems can rely on globally uniform lexicons, structures,
and categorizations—or they can be adaptable to different terminology and needs
across different rulemaking proceedings or different agencies. Some participants
argued that uniformity will be important to achieve across government, especially
to help public users who work with multiple agencies.Also, uniform systems may
better exploit economies of scale, though perhaps with the negative effect of
decreasing the innovation that decentralized systems would foster. Others argued
that domain-specific systems will be more sustainable and useable.Where problems
overlap, computer systems can provide mappings among terms that are used with
different connotations in the interaction of those domains. Advocates of smaller,
more modular systems believed systems should be designed to accommodate dif-
ferent needs. Some argued that systems could eventually “learn on their own” by
adapting system ontologies or lexicons based on the texts that they process.

(2) Degree of Complexity. Systems can be structured in complex ways that mirror the
complexity of regulatory issues and processes, or they can be based on simpler and
more general models.Where regulatory issues are complex, complexity of infor-
mation presentation cannot be avoided, but modern information tools can still
make the system interface convenient for users to interact with and understand.
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(3) Use of Metadata. Metadata are descriptions of data. Systems can be designed to
search the data themselves or to search by metadata instead (or sometimes to search
by both).

(4) Structure Definition. Who should define how systems are structured? Systems can
be structured in a manner determined by the agency’s upper management, or they
can be structured by the users themselves and hence customized to different uses
and needs.

(5) Scalability. Systems can be designed for different numbers of users or different vol-
umes of data.To what scale should e-rulemaking systems be designed? Or should
systems be designed so that their scale can vary depending on users’ needs?

(6) Privacy. Privacy issues arise in a number of contexts. One involves the protection
of confidential business information as it pertains to rulemaking, a matter related
to security issues.Another privacy concern involves the treatment of public com-
ments in on-line dockets.The Department of Transportation currently creates an
on-line list of commentators by name, while the EPA does not.158 Should the
identities of individuals or organizations filing comments be easily searchable in
agency dockets?159

(7) Security. Security typically is ensured through access control, restricting who gains
access to information contained on agency systems. But security could also be
obtained through release control—or filtering information as it leaves a system.
One participant noted that release control will be more effective than access con-
trol, but it is probably also more costly.

(8) Accuracy. Especially with respect to information retrieval systems, accuracy will be
a key issue. How accurate do such systems need to be? Do systems need to be 100
percent accurate, as accurate as a human, or accurate to some other degree? Also,
will it be more important to avoid false positives or false negatives?

(9) Human-Computer Interface. When designing IT systems to support government
rulemaking, numerous design choices will arise about how to communicate 
information to users. E-rulemaking will therefore raise many issues involving
human-computer interface and graphical design.160

(10) Public Outreach. Agencies can obtain comments from self-selected commentators
who take the time to contact the agency or they can seek out comments from the
public, such as through randomly selected surveys.161The current practice of open-
ing up proposed rules for comment is reactive: the agency issues a notice and waits
for the public to submit comments.The other approach, which may be made eas-
ier by information technology, is for the agency to be proactive and reach out by
contacting individuals and soliciting their input. Furthermore, comments could be
designed at varying levels of interaction between government and other commen-
tators—ranging from the typical one-shot submission of comments to on-line
deliberations between commentators. Such deliberations could be either moderat-
ed or unmoderated.162
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(11) Structure of Public Input. A related choice is between open-ended versus struc-
tured comments from the public. An agency could structure input by providing a
list of key issues from which commentators can check specific boxes reflecting
their preferences. Garnering structured comments would probably make it easier
to categorize and analyze them, which may make them more helpful to agency,
but open-ended comments may fit better with the goal of democratic legitimacy.
Of course, even if an agency did seek structured comments, the system could also
be designed to allow commentators to override the structure and offer open-ended
responses instead of, or in addition to, structured responses.163

(12) System Costs. Different design choices will have different costs associated with
them and agencies will need to make decisions about how much they would like
to spend on the design and operation of information technology. Although this
point may seem obvious, recognition of the financial implications of design choices
raises the more general point that e-rulemaking must confront institutional chal-
lenges and constraints in addition to technological ones.

Institutional Challenges and Constraints
Undoubtedly e-rulemaking will present significant and interesting technological challenges in
terms of semantic representation, human-computer interface, privacy and security, and the adapt-
ability of systems. But workshop participants also recognized that to be successful e-rulemaking
must also take into account a series of no less significant institutional challenges. Systems that
agencies cannot afford, or that do not fit well with the needs or practices of agency officials, will
probably prove to be ineffective no matter how technologically innovative they may be.
Successful e-rulemaking efforts will therefore need to integrate both technological and institu-
tional analysis, taking organizational needs and constraints explicitly into account in designing
information systems. Participants noted at least three specific institutional constraints or chal-
lenges that will likely influence the incorporation of information technologies into the rulemak-
ing process.

The first major institutional challenge is the need for cooperation both within and across
government agencies. Particularly with efforts to build uniform or government-wide platforms,
coordination across agencies will be important but challenging.164 Getting different staffs, offices,
and agencies to work together in designing a system generates transaction costs and may reveal
that participants have different, perhaps even sometimes incompatible, preferences about the
design and performance of systems.This kind of cooperation is often not easy to accomplish,
even within the same agency. As a result, the implementation of e-rulemaking may take longer
if all systems need to be uniform and not merely compatible. Seeking uniformity may also affect
the quality of information technology if cooperation is achieved by designing systems to the
lowest common denominator.

The second institutional consideration participants noted was organizational inertia.
E-rulemaking may necessitate what some participants called a cultural change within govern-
ment agencies. Many agency personnel have been doing what they are currently doing for quite
some time, without innovative forms of information technology. As a result, many of them may
fail to see the advantages of e-rulemaking. Not only will training be essential when new systems
are introduced, but so will ongoing technical support and a management commitment to new
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technology. Participants predicted resistance to new systems and a risk of atrophy over time. For
example, agency staff will have little incentive to favor systems that facilitate the submission of
additional comments, since this will mean additional work for them and raise fears that oppo-
nents of a rule could flood the agency with comments. Similarly, agency staff can be expected
to oppose new docket management systems that allow agency managers to monitor staff per-
formance more closely. Ultimately, leadership from the top will be important to the long-term
sustainability of e-rulemaking, especially in order to keep information systems up to date.165 But
even leadership will be a challenge, since the appointees who head agencies turn over frequent-
ly and thus typically have a short-term focus.

Participants pointed to administrative law and existing rulemaking procedures as a final
institutional constraint.166 At a minimum, information systems will need to be designed to com-
port with proper legal procedures. For example, security practices must be designed to meet
existing legal standards for protecting confidential business information.167 This may require that
software be designed to allow agency staff to redact portions of documents electronically before
placing them in agency dockets. In addition, information systems will need to adapt to changes
in legal procedures. If new procedural requirements (such as adding steps or requiring new analy-
sis) are added to the rulemaking process, then information systems will need to be able to accom-
modate these changes.

Still more challenging is the question of whether law itself should change in light of the
capabilities of new information technologies.168 For example, at the present time, many agencies
document so-called ex parte conversations—that is, conversations with outside interests—by
drafting memoranda summarizing these conversations and submitting them to the rulemaking
docket. Digital technologies would make it increasingly easy to record such ex parte communi-
cations digitally and then upload the audio file to the on-line docket.169 We are living in an era
where such “ultra-transparency” to the governmental process is now possible. Is it also desirable?

A further question about the role of agency expertise can be raised by the ease with which
agencies will be able to solicit public comment. Much of administrative law is still based on 
deference to agency expertise, and agencies are charged with carrying out their congressional
mandates in ways that comport with their expert judgments about what best serves the public
interest. But when information technology now makes it possible for hundreds of thousands of
citizens to submit comments on a proposed rule, pressure may mount to reexamine the role of
democratic responsiveness in rulemaking.170 Over time, judges and others may view legislative
policy making by agencies as appropriately conducted like legislative policy making by the
Congress. Perhaps courts will demand stronger justifications for decisions that run contrary to
overwhelming expressions in public comments. If so, we will have witnessed a shift away from a
reliance on agency expertise and toward rulemaking by plebiscite.

In this way, e-rulemaking raises important questions about the future of administrative law.
Moving forward to craft effective e-rulemaking will require careful consideration of legal and
institutional issues, as well as matters of technological design. Although choices about system
design should be guided by decision makers’ goals for e-rulemaking, achieving these goals will
also require that designers and decision makers work within existing institutional settings and
overcome a series of organizational constraints. Indeed, the technological constraints on e-rule-
making may prove easier to overcome than the organizational ones. A robust research agenda
should therefore focus on both technology and institutions, as well as on the relationships
between the two.
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PART III

Directions for Future Research
In the short term, agencies have available to them a variety of technologies that stand ready to
be used in rulemaking as soon as institutional barriers to their widespread adoption can be over-
come.These near-term technologies will build upon the existing rulemaking process, providing
greater access and transparency to the work of regulatory agencies. But in the medium to longer
terms, e-rulemaking has the potential to go well beyond merely digitizing the current process.
With the appropriate institutional adoption of innovations in technology, some aspects of the
rulemaking process could be improved significantly, if not redesigned altogether. Some workshop
participants predicted revolutionary changes over the long term with the development of new 
technologies.171

In order to tap e-rulemaking’s fullest possible potential, research will be needed from across
a variety of disciplines, including computer sciences, law, economics, political science, and 
organizational theory.This final part of the report offers guidance for cross-disciplinary research
aimed at making medium- and long-term impacts on e-rulemaking. It presents a policy analy-
sis framework for organizing future research, highlights the different functional aspects of rule-
making deserving of research, and outlines a series of research questions raised by workshop 
participants. With coordinated input from both informational and institutional disciplines,
researchers will be able to contribute to the development of more effective technological 
solutions and better assess the impact that IT-based tools have on agency rulemaking.

A Policy Analytic Research Framework
The ultimate test for e-rulemaking will be whether it improves either the substance or process
of rulemaking (or both). Since information technology offers potential solutions to problems
with rulemaking, research will be needed to determine the extent to which information tech-
nology actually mitigates these problems or advances the goals of those who implement it.
Previous sections of this report have highlighted some of the problems with rulemaking and 
have articulated different goals for e-rulemaking.172 In this section, rulemaking problems and 
e-rulemaking solutions are organized within the framework of policy analysis or evaluation.This
framework is intended to illuminate the different roles for institutional and informational
research in finding ways to improve government rulemaking.

The conventional approach to policy analysis begins by specifying and studying problems.173

With respect to rulemaking, as noted in Part I of this report, observers have variously defined
the problems as ones of inefficiency, delays, lack of democratic responsiveness, or incomplete
compliance. Merely stating that a problem exists, however, is but the first step in policy research.
The researcher next defines the problem as precisely as possible, measures the extent of the 
problem, and identifies trends in the problem.174 Is the problem getting worse or better? Most



importantly, the researcher examines the causes of the problem because knowing the underlying
causes will help in identifying solutions.

By understanding the problem better, the policy researcher is able to specify criteria by
which alternative solutions to the problem can be assessed.175 Some of these criteria will relate
directly to the problem, such as by selecting metrics to determine how well a particular solution
reduces the problem.176 Other criteria will relate to constraints on decision makers or organiza-
tions.177 In the rulemaking context, for example, solutions that might improve regulatory com-
pliance will also impose administrative costs on agencies. Decision makers need to reduce the
problem of noncompliance (or any other problem) within their financial constraints. Researchers
should therefore assess alternative solutions along a number of dimensions, such as the impact 
on the problem as well as on factors such as administrative costs or legal feasibility. In selecting
criteria, e-rulemaking researchers will be able to draw on goals and metrics such as those 
discussed earlier in this report.

After analyzing the problem and selecting criteria, the next step is to identify alternative
solutions.178 Policy research compares alternatives, of which at least two always exist: (1) the 
status quo, and (2) something that would change the status quo.179 No matter how many alter-
native solutions are considered, the status quo (or the “do nothing” option) is always included as
a benchmark against which the alternatives are measured. Often there will be several alternative
ways of changing the status quo that the researcher will want to consider. E-rulemaking encom-
passes a broad range of applications of information technology, each of which can have different
design choices embedded within it.180 Each relevant type and design of information technolo-
gy can be considered as a separate solution.

The analysis of the solutions consists of assessing each of the alternative solutions against all
of the relevant criteria. How well do each of them solve the problem and avoid the constraints?
If solutions have yet to be implemented, this analysis becomes prospective and must be based on
forecasts or inferences from other comparable settings. If solutions have been implemented, then
the analysis can consist of empirical study of their effects, comparing each of these results with
the status quo or with the effects of other alternatives.181

On the basis of the analysis, a recommendation or decision can be made about whether to
implement or continue implementing the solution. In many cases, there will be trade-offs to be
made across criteria. In other words, some solutions may solve one problem well but create new
problems of their own, or may cost more than other solutions. Choices will still need to be made,
but they will be choices informed by a clearer understanding of the impacts of different options
along the relevant criteria.182

Of course, the purpose of this overview of policy analysis is not to suggest that all research
on e-rulemaking must or even should be approached as policy analysis. Rather, it is to provide
an overarching framework for integrating the contributions of various disciplines—computer
sciences, social sciences, and the law—in the advancement of e-rulemaking. Research from each
discipline contributes in different ways to different parts of the policy analysis framework. For
example, social scientists seek to understand organizational and individual behavior in the rule-
making context.183 Their research on the rulemaking process provides a better basis for under-
standing problems and their causes. It also provides a baseline understanding of the status quo. In
contrast, the information sciences are particularly useful in identifying possible solutions. The
innovative technologies developed by information scientists make up the alternative solutions
that merit assessment for effectiveness.
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Social science research can inform the work of information scientists in vital ways.After all,
information scientists need to understand the underlying structure of information and decision
making in the rulemaking process. By identifying the causes of slow or inefficient decision mak-
ing, social scientists contribute insights that will enable information scientists to design systems
that can address these causal factors and better meet users’ needs.

In addition to the contributions made by the social and computer sciences, legal research
will contribute to a better understanding of the constraints under which new technologies must
operate. Administrative law scholars can also identify legal innovations and procedural changes
that may complement or facilitate the application of innovations in information technology.184

These legal changes will themselves constitute alternative solutions meriting their own evaluation.
Finally, all disciplines can contribute research on the impacts of new technologies on the

rulemaking process. Research that measures the effects of e-rulemaking will be relevant not only
to decision makers but also to researchers from across the disciplines. Information scientists will
want to know if their solutions have been effective and will benefit from evaluation results in
order to refine technologies or search for new solutions. Social scientists and administrative law
scholars will learn how information technology affects behaviors and outcomes in the rulemak-
ing process.

Research from all disciplines will help in putting together the pieces of the policy analysis
puzzle. Should new technologies be applied to rulemaking? If so, which ones? How should 
they be designed? What are the appropriate criteria or metrics for evaluating the impact of 
e-rulemaking? Answering these policy questions will require coordinated efforts across comput-
er sciences, social sciences, and law.

Functional Aspects of Rulemaking
E-rulemaking research can benefit not only from an analytic framework but also from a func-
tional perspective on rulemaking. Such a perspective considers the tasks that agency staff and
other users undertake in developing and implementing rules.

A functional perspective differs in some ways from the perspective that social scientists and
administrative law scholars typically offer. The typical perspective—outlined in Part I of this
report—portrays rulemaking in a procedural manner, as a series of steps or hurdles that must be
cleared.185 Although e-rulemaking researchers do need to appreciate the procedural steps of
rulemaking, this is not the only way to conceptualize the rulemaking process. A functional
account of rulemaking emphasizes tasks instead of procedures.These tasks are ones that agency staff
and other users must perform at a particular stage or at several stages of the rulemaking process
(see Table 2). Many workshop participants characterized future research needs around different
functional aspects of rulemaking.

Some of these functional aspects are closely related to a particular procedural stage in rule-
making, while others cut across more than one stage.The tasks that workshop participants high-
lighted and thought were most likely to benefit from advanced information technology include
the following:

• Gathering information. In order understand the extent of regulatory problems and
analyze different solutions, agency staff must gather large quantities of information
in the form of internal or external studies and analyses of available data. Relevant
technologies include information retrieval, data and text mining, information
extraction, summarization, and semantic analysis.
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• Securing public input. Public input is another major source of information for reg-
ulatory decision makers, so agencies need to capture and analyze this input.
Information technologies that facilitate digital deliberation will be relevant, as will
be text classification and summarization technologies.

• Drafting rules. The process of writing a rule can be laborious, especially if it 
contains many parts or addresses complex problems. In addition, writing a rule
often involves input from a number of staff members from different professional
backgrounds (e.g., lawyers, engineers, economists, and enforcement staff). Style-
checking software, templates, and collaborative drafting tools are among the IT
tools relevant to this task.

• Sharing information. An important part of rulemaking is sharing information with
the public and with others in different parts of the government. Digital libraries,
information retrieval, and question and answering systems are possible tools for
sharing information.

• Securing compliance. One of the major tasks of any regulatory agency is ensuring
that regulated actors come into compliance. Regulatory enforcement has tradi-
tionally served this role, but information technology may be able to help too.
Relevant technologies could include regulatory conformance software or remote
sensing technologies.
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Stages in the Rulemaking Process Functional Tasks

Idea • Gathering information
• Securing public input
• Identifying interested parties

Regulatory agenda • Rule management and planning

Analysis & design • Gathering data
• Analyzing data
• Drafting the rule
• Identifying related rules and laws
• Consistency checking

NPRM & comment • Identifying and notifying interested parties
• Securing and analyzing public input
• Presenting data and arguments

Analysis & revision • Collecting data
• Securing public input

Rule publishing • Archiving of dockets and relevant data

Enforcement & monitoring • Identifying and notifying affected parties
• Fostering public understanding
• Securing compliance
• Collecting data on rule effectiveness
• Analyzing rule effectiveness
• Providing feedback into regulatory agenda
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gic choices about which rules to develop and how to allocate agency resources
toward rulemaking. Relevant technologies could include systems that track the
development of rules from inception through enforcement, as well as systems that
can be used to set priorities and make budgetary decisions.

For the most part, the functional aspects of developing regulation have remained understud-
ied. More research will therefore be useful for uncovering the specific challenges regulatory 
officials face in addressing each of these tasks. Another important area for research will be to
determine whether variation exists in these tasks. It seems likely that the functional tasks of rule-
making will differ for different types of rules. If nothing more, the relative difficulty of these tasks
seems likely to vary from rule to rule.Assuming this variation correlates with other identifiable
features of rulemaking, it should be possible to design systems that offer different features
designed to take such differences in tasks into account.Table 3 shows how the different func-
tional tasks in rulemaking correspond with different types of information technologies.

Table 3: Functional Tasks and Associated Information Technologies

Functional Tasks Relevant Information Technology

Gathering data • Data mining/information retrieval
• Databases
• Information extraction
• Automatic summarization
• Interagency electronic libraries and databases

Analyzing data • Modeling software
• Semantic analysis

Identifying interested parties • Data mining/information retrieval
• Electronic communication

Rule management and planning • Project management software
• Bookkeeping software

Rule drafting • Consistency checking
• Interagency communication
• Electronic templates

Notifying interested parties • Electronic communication

Securing public input • Electronic communication
• Electronic conferencing
• Web input

Analyzing public input • Semantic analysis
• Automatic classification software

Archiving dockets and relevant data • On-line libraries
• Automatic website generation

Fostering public understanding • Electronic communication
• Automatic website generation

Securing compliance • Rule formatting
• Data gathering
• Data analysis



From the standpoint of evaluation, each different task can be viewed as a type of a problem,
for each is a problem that the staff responsible for dealing with it must solve. Correspondingly,
different types or designs of relevant information technology can be considered alternative solu-
tions to these problems. Research organized around the functional aspects of rulemaking can
assess how well different technological solutions impact the completion of the relevant task along
various criteria, such as timeliness, expense, and effectiveness.

Research Directions in E-Rulemaking
Having recognized that research should assess the actual impacts of e-rulemaking on problems
and functions, workshop participants articulated a broad range of specific questions that they
believed future research should address. The workshop dialogue covered a wide-ranging but
interconnected set of research issues.186 For purposes of presentation, the ideas for future research
that emerged can be organized into four main categories: (1) developments in information tech-
nology, (2) agency management of rulemaking, (3) public involvement in the rulemaking
process, and (4) regulatory compliance.

Developments in Information Technology
E-rulemaking raises a series of challenges for research in the information sciences.187 The long-
term potential for e-rulemaking will depend on adapting existing technologies to the rulemak-
ing process as well as on making more fundamental progress in areas such as modeling, natural
language processing, and human–computer interface. Some specific research questions directed
at developing new IT applications include:

• How should IT tools be designed to perform automated cross-indexing and link-
ing to related rules, docket records, and other relevant documents?

• How can rulemaking systems be designed to be clear and easy to use for a variety
of users, from agency specialists to ordinary citizens?

• What structures and system designs will best facilitate clear and effective commu-
nication of the complex policy and procedural issues that characterize rulemaking?

• How can agencies structure technologies for public input that will encourage more
members of the public to participate more meaningfully in the rulemaking
process?

• What kinds of technologies can be used for question-and-answer exchanges with
the public? Can the technologies used by large companies to answer on-line user
questions help agencies provide focused assistance to members of the public?

• How can IT tools be designed to help agency staff process and analyze commen-
tary and dialogue from the public? Can systems be designed to categorize and
summarize comments and generate responses to them?

• What technologies can best support interactive dialogue between the public and
agency staff?
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• How can general simulation and modeling packages—such as those designed to
assist with economic analysis—be constructed so they are useful to different regu-
latory agencies or for a variety of regulatory issues?

• How can software be designed to perform automated checking of rule documents
for internal and external consistency?

Agency Management of Rulemaking
Information technology can help in overcoming certain management challenges associated with
rulemaking, but it may also create new management challenges of its own.188 The application of
new information technologies to the rulemaking process generates a series of research questions
for those interested in public management.

• What effects do information technologies have on agencies’ ability to gather more
or better information required for writing rules? Do these technologies enable rule
writers to conduct analyses or perform functions more quickly or with greater
quality?

• What degree of flexibility is needed in IT systems that support rulemaking? Will
structured systems help streamline the production process for new rules or will it
create more work to adapt structured systems to meet contingencies related to each
rule?

• How do agency staff members perceive the benefits and costs of information tech-
nologies in the rulemaking process?

• How does information technology affect the decision making within regulatory
agencies? Does it change the relative influence that various professional staffs have
inside an agency? For example, could lawyers lose influence over technical staff if
IT systems made it easier for non-lawyers to draft rules?

• What kinds of changes, if any, does e-rulemaking bring to the relationships
between regulatory agencies and other governmental actors, such as staff in
Congress or the OMB?

• What aspects of the organizational culture within agencies are relevant to e-rule-
making? How can agencies make the organizational changes that might be need-
ed in order to secure the full benefits of e-rulemaking?

Public Involvement with Rulemaking
E-rulemaking can affect both the internal management of regulatory agencies and the interac-
tion between agencies and the public. Indeed, the management of public input is itself an impor-
tant part of the strategic management of regulatory agencies, if for no reason other than that the
rulemaking process is generally transparent to the public and involves extensive participation by
outside organizations.189 Research on how information technology affects public participation
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will be of interest to those who study both public management and democratic politics. Some
of the more important questions for research will include:

• Does public awareness of the rulemaking process increase after the introduction of
new IT tools? Is this awareness increased more for some segments of the public
than others?

• Does IT increase the number of comments submitted on proposed rules? Does it
change who comments? Does it change the nature of the discourse?

• How does the public respond to different types of communication and delibera-
tive technologies? How do different means of obtaining public input—e-mail,
videoconferencing, or chatroom—perform according to different metrics?

• What does greater access of information do to media coverage? Does it make it
less or more relevant? Does it increase coverage of regulatory issues? Does IT
change the role of other information brokers (e.g., lawyers, trade associations) in
the rulemaking process?

• Do comments have a different impact on agency decision making when agencies
use information retrieval software to analyze comments than when they use staff
or consultants to analyze them?

• How do people “feel” after participating via these different means? Do they feel
differently about e-mail than a written comment, or about a videoconference than
an in-person hearing?

• Does e-rulemaking affect the public’s sense of legitimacy of regulations? Does it
reduce conflict or decrease the incidence of litigation?

Regulatory Compliance
The final set of research questions concerns the role of information technology in promoting
regulatory compliance.The point of making rules, after all, is to have them change the behavior
of those they regulate. Research can be directed toward finding ways for information technolo-
gy to promote regulatory compliance as well as determining the impact that information tech-
nologies have on the behavior of government enforcement staff and regulated firms.190 Some of
the pertinent research questions include:

• How well can compliance assistance systems process users’ descriptions of their sit-
uations and then identify all the relevant rules for users? Can effective systems be
designed to help firms identify their own compliance and noncompliance with
rules?

• What are the most effective ways to communicate regulatory requirements in
compliance assistance software?

• How can systems best display or explain compliance to users, especially with
respect to regulatory issues that possess “gray areas”?

• How should compliance systems take enforcement discretion into account?
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• What role can information and data acquisition technology play in improving eval-
uations of regulations? Can remote sensing technologies, for example, be used to
link changes in underlying conditions with regulatory changes?

• How can systems be designed to process data on regulatory compliance in ways
that will prove helpful for agency staff when revising old rules or creating new
ones?
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Conclusion
Through the rulemaking process, government agencies set standards that affect every major
aspect of economic and social life in the United States.The volume and impact of government
regulations have grown significantly over the past half century, making rulemaking one of the
most important vehicles for government policymaking today.191 As a result, any proposal that
promises to improve the rulemaking process by making it more efficient, less burdensome, or
more accountable merits careful attention by both regulatory officials and policy researchers.
E-rulemaking is one such proposal.

The term “e-rulemaking” actually encompasses a broad range of applications of informa-
tion technology to the rulemaking process.Although some agencies are beginning to make rule-
making documents available on the Internet, information technology could play a still more sig-
nificant role. As participants in the Regulatory Policy Program’s e-rulemaking workshops sug-
gested, the potential for using IT in the rulemaking process is considerable.Agencies may be able
to use new technologies to communicate more effectively with the public, conduct more
informed regulatory analyses, and implement rules more quickly and efficiently.

Not only may digital technologies promise better ways for agencies to complete existing
tasks, but they also may lead to a significant redefinition of the existing tasks and processes of
rulemaking. For example, information technology may make it possible for agencies to be much
more systematic about generating widespread public deliberation over proposed rules, perhaps
enabling rulemaking in the future to be driven more by public preferences than by expert 
judgments.192 Whatever the merits of this or any other institutional change, it is clear that 
maximizing e-rulemaking’s potential will depend on creating a good fit between information
technologies and regulatory institutions.

Research from across the information and social sciences will therefore have much to offer
to the development of e-rulemaking. Researchers working across disciplines can help design
information systems that better meet the institutional routines and requirements of the rulemak-
ing process. They can also evaluate the impacts of information technology on regulatory 
outcomes and behaviors.193 The effective use of information technology promises to advance
important goals, such as improving regulatory decisions, enhancing democratic legitimacy,
decreasing administrative burdens, and increasing regulatory compliance. Careful research will 
be needed, however, to assess whether specific applications of technology actually advance 
these goals.

This report has identified numerous ways that information technology can be used to try
to solve some of the problems associated with rulemaking. It has also highlighted key avenues
for future research on e-rulemaking. Through coordinated efforts over the next decade,
researchers should be able to answer many of the significant questions posed in this report 
and help bring about the development of more effective IT applications for rulemaking. The 
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e-rulemaking efforts made so far by OMB and a core group of leading regulatory agencies rep-
resent important first steps,194 but sustained cooperation between these regulatory agencies and
the research community will be essential to take e-rulemaking into its next generation.C
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Glossary

Administrative Adjudication
Administrative adjudication is the process of regulating firms through the resolution of individ-
ual proceedings. Formal administrative adjudication was the main way agencies pursued their
regulatory tasks before the latter part of the last century.Today, it is used relatively infrequently,
such as when required by Congress in specific areas of regulation.

Advance Notice of Proposed Rulemaking (ANPRM)
Through an Advance Notice of Proposed Rulemaking (ANPRM) published in the Federal
Register, an agency voluntarily gives the public advance notice that it intends to propose a rule
at a future date.

Automatic Categorization
Automatic categorization is the use of a computer to sort incoming data, such as emails or pub-
lic comments, into piles reflecting their relatedness.The piles may be defined before sorting or
may be created dynamically.

Code of Federal Regulations (CFR)
The CFR is the annual publication of all federal agency regulations currently in force, with rules
organized by subject matter.The CFR is available electronically at http://www.gpoaccess.gov/
cfr/index.html.

Data Mining
See Information Extraction and Information Retrieval

Digital Libraries
Digital libraries are collections of digital information—such as searchable indexes, full-text, or
data—that are available via electronic means. Many information technologists include in the def-
inition of this term those services that operate on the information in the library and assist users
in dealing with, organizing, or presenting that information.

Docket
See Regulatory Docket

Ex Parte Communications
Ex parte communications are conversations, meetings, or any other communications between
agency officials or staff and those outside the agency, such as representatives from industry or
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other interest groups. Ex parte communications frequently occur before the issuance of a notice
of proposed rulemaking.

Federal Register
The Federal Register is a daily publication in which federal agencies publish proposed and final rules
as well as other announcements. Rules published in the Federal Register are organized in chrono-
logical order.The Federal Register is available electronically at http://www.gpoaccess.gov/fr/.

Final Rule
After receiving public comments, agencies publish their final rules in the Federal Register. In addi-
tion to the text of the rule, the agency must publish a statement justifying the rule. Such a state-
ment will usually include a discussion of the major policy issues involved, the evidence relied on
for the decision, and a reply to any counterarguments presented in the public comments.

Informal Rulemaking
Informal rulemaking is a process in which an agency publishes a proposed rule, receives public
comments, and then publishes a final rule without holding a formal hearing on the record.
Informal rulemaking is the most common way for agencies to issue regulations.

Information Extraction (IE)
Information extraction is a technology that allows the extraction of structured information from
natural-language text to produce the following sorts of information:

(1) Definitions of terms (e.g., that a dog is a common domesticated four-legged ani-
mal)

(2) Named entity recognition (recognizing people, places, events)
(3) Co-reference resolution (recognizing when the same object is referred to by dif-

ferent titles; for example,“Congress” might also be referred to as “Capitol Hill”
or “the legislature”)

(4) Anaphora resolution, or resolving ambiguities of references (especially pronouns)
within or between sentences

Information Retrieval (IR)
Information retrieval is often defined as finding and accessing digital information according to
some search criteria.A simple form of information retrieval is a web search via a search engine
such as Google or Yahoo. More complex forms of information retrieval would seek to move
beyond keyword specifications to more general search formulations, such as “show me all rules
related to the automotive industry” or “show me all rules in the past ten years that regulate flu-
oride in drinking water.”

Machine Translation
Machine translation is the use of the computer to translate between languages.This has been a
goal of computer science nearly since its inception, but has been difficult because of issues with
semantic analysis.
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Metadata
Commonly referred to as “data about data,” the term metadata refers to a description of a digi-
tal object that allows for access and reconstitution of that object. Simple sorts of metadata for a
particular digital file might include the file size, filename, file location, date of creation and last
modification, the types of information contained in the file, what programs can be used to open
the file, and what text keywords are relevant to the data in the file.

National Performance Review
The National Performance Review was an initiative requested by President Clinton and over-
seen by Vice President Gore that encouraged government agencies to explore new applications
of information technology and in other ways improve policy making, management, and service
delivery.

Natural Language Processing (NLP)
NLP is the processing of natural language, usually in electronic text format, by a computer in
order to extract grammatical, lexical, or semantic information.

Notice of Proposed Rulemaking (NPRM)
Agencies must publish a notice of proposed rulemaking in the Federal Register to inform the pub-
lic of the underlying legal authority of the proposed rule and its specific terms.The NPRM also
contains information about when and where to submit public comments.

Preamble
When an agency publishes a notice of proposed rulemaking or a final rule in the Federal Register,
it also publishes a statement explaining the purpose and background of the rule.This statement
is the preamble. For final rules, the agency also responds to public comments in the preamble.

President’s Management Agenda
In 2001, the Bush Administration released the President’s Management Agenda, a strategic doc-
ument that included the expansion of electronic government as one of five goals for improving
the management and performance of the federal government. E-rulemaking is one of the proj-
ects under the goal of expanding electronic government.

Regulatory Agenda
The Regulatory Flexibility Act requires that agencies publish a regulatory agenda twice each
year containing a description of the subject area of rules that the agencies intend to propose, an
approximate schedule for completing action on rules that the agency has already proposed, and
a listing of recently completed rules.

Regulatory Docket
All materials and information related to a rulemaking are compiled in a regulatory docket.The
docket includes studies, comments, and any other information on which the agency relies in
developing a rule.
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Semantic Analysis
Semantic analysis refers to the analysis of either structure data or natural-language text to derive
“meaning” or “semantics,” as well as the use of that derived information for further processing.G
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APPENDIX A

E-Rulemaking: Research Problems 
for IT

Eduard Hovy
Information Sciences Institute
University of Southern California

Beth Simone Noveck
New York Law School

This document synthesizes some of the discussions held at the e-rulemaking workshop at the
John F. Kennedy School of Government in January, 2003. It became apparent during the work-
shop that the following timeline of the rulemaking process provides a natural organization for
IT research needs in this area:

(1) Assembly and Analysis: Locating Stakeholders and Acquiring Background
Material

(2) Creating Rules
(3) Informing the Public and Capturing Commentary
(4) Analyzing Rules and Commentary
(5) Post-Promulgation Information Collection and Archiving
(6) Usage and Effectiveness of Rules
(7) Overall Administration of Rule Creation and Subsequent Lifetime

This document is organized around each of the above steps in the rulemaking process. For each
step, we describe the general problem, frame one or more research questions, provide examples
of the types of IT most relevant to the issues, and highlight key IT research challenges.

1.Assembly and Analysis: Locating Stakeholders and Acquiring Background Material

Problems: In the earliest stage of rulemaking, rule writers collect and systematize all kinds of
information to aid their decision making.This source information often includes studies com-
missioned by the regulatory agency, existing studies performed by others, existing rules created
earlier, articles in the press, statements by pressure groups, letters from the public, and more. In
addition to collecting information, rule writers may decide to search for interested parties proac-
tively, in order to bring citizens into the process early.
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Research Question 1: How much does IT help rule writers find more or better background
material required for writing the rule? Evaluation metrics: speed of acquisition, completeness/cov-
erage of material, quality of rules.

Research Question 2: How much does IT help rule writers provide more or better background
information to the public to generate informed support in writing the rule? Evaluation metrics:
speed of acquisition, completeness/coverage of material, quality of rules.

Research Question 3: How well does IT help rule writers identify and find appropriate stake-
holders? Evaluation metrics: number and appropriateness of stakeholders.

Relevant IT:

Numerical Data

IR, database wrapping and access planners, ontologies, data mining, presentation and display

Textual Information

IR, information extraction, summarization, text mining, NLP semantic analysis, clustering,
interfaces

Locating Stakeholders

IR, privacy maintenance

IT Research Challenges:

Numerical Data

• Location: find relevant data from the world
• Acquisition: incorporate and align heterogeneous data collections
• Dispersal: cluster and stream apart data from different sources
• Update: recognize and manage significant changes in source data and data collec-

tion processes
• Analysis: identification of relevant data, and conversion to appropriate form

Textual Information

• Location: find relevant text from the world
• Acquisition and analysis: extraction of relevant material, categorization and clus-

tering, automated recognition, and derivation of internal and crosswise relation-
ships, especially  to rule under construction

Locating Stakeholders

• Privacy: some people may not want others to know they are playing a role

2. Creating Rules

Problems: Rules can be dense (and therefore hard to understand), as well as inconsistent (both
internally and with respect to other rules).To aid with writing clearer and more consistent rules,
it may be desirable to have software partition a rule into its portions as separately annotated text
blocks. Further IT may include style-checking software that reminds or requires the rule writer
to create certain kinds of text in certain portions (for example, question syntax in the preamble,
bullet points for each requirement specification, and imperative sentences for the requirements).
Software may limit the rule writer to using certain terminology, or to providing hyperlinks to
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associated documents. In short, agencies might find benefit from a rule-writing “wizard.”
Software-structured rules may provide a number of benefits:

• Pointed commentary (see below, topic 3);
• Automated cross-reference with background material and other rules
• Consistency checking
• Rule usage and enforcement following promulgation of the rule

Also, during rule-writing, agency decision makers may need to think through various alterna-
tives. IT can help them model and simulate scenarios and record the results as justification for
their eventual rules.

Research Question 1: How useful would IT be in helping the rule writer produce a suitably
structured rule (i.e., does the structure enable more benefits than the work it takes)? Evaluation
metrics: creation time versus time for subsequent processing.

Research Question 2: What degree of structure would rule writers accept, and would IT be
flexible enough to accommodate different degrees of variation for different rules? Evaluation met-
rics: rule writer questionnaire.

Research Question 3: Can general simulation/modeling IT packages be built that are still spe-
cific enough to be pertinent and useful? Evaluation metrics: utility, generality, cost, ease of use.

Research Question 4: Can IT be used to create efficient, manageable, and targeted consultation
processes to obtain stakeholder input in agenda setting and rule drafting? Evaluation metrics: effort
expended versus quality of input; information without manipulation.

Relevant IT: information extraction, clustering, similarity judgment IR/NLP, simulation, mod-
eling, visualization tools.

IT Research Challenges:

• Rule templates and interfaces, internal format correctness checking
• Cross-indexing/similarity measurement; document structure analysis
• Rule material consistency checkers: semantic analysis, argument dependency

graphs
• Scenario/modeling/simulation tools
• Visualization tools

3. Informing the Public and Capturing Commentary

Problems: The stage during which an agency requests and collects comments may engender a
large response. Many comments may be duplicative, and some may contain little of substantive
value. IT may help focus commentary, structure it, relate it to the rule in consideration, and high-
light possibly valuable material. IT may also help structure more deliberative comments that
respond to each other, or it may create forums to elicit more deliberative feedback outside the
traditional commenting process. In addition, the rule writer may need to initiate an ongoing,
multi-stage deliberation; IT may help guide and summarize this.

Research Question 1: How can IT facilitate the solicitation of commentary by rule writers? In
particular, how should commentary input websites be built that guide citizens to focus their
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comments and to provide useful supporting material? Evaluation metrics: number, type, quality, and
source of comments.

Research Question 2: How can IT facilitate the analysis and treatment of commentary by rule
writers? IT can perform clustering (by similarity of content, of opinion, of specific topic, etc.)
and summarizing or highlighting. Evaluation metrics: speed, coverage, completeness of rule writ-
ers’ treatment of commentary.

Research Question 3: How well can IT support consultation processes to obtain stakeholder
commentary? How can IT best support ongoing multi-stage dialogue? Evaluation metrics: rule
writer questionnaire; effort expended versus quality of input; information without manipulation.

Relevant IT: text classification according to various criteria, summarization, other NLP, board
management, dependency maintenance systems, and interfaces.

IT Research Challenges:

• Tools to create automatically a commentary questionnaire/website with appro-
priate subsections

• Technology used in “frequently asked questions” classification, used by large
companies to automatically answer most online user questions, can help focus
citizens and provide pre-anticipated responses to common comments

• NLP tools to automatically analyze and interpret commentary, to cluster it by
genre, opinion, source, detail, and so on

• Technology to support various levels of dialogue, from chat rooms to distance
meetings, records all the discussion, and cross-links it into the rules as appropriate

4.Analyzing Rules and Commentary

Problems: Rules and commentary can be more effectively created and managed if their 
component parts are cross-linked in various ways: from comment into rule; from rule into sup-
porting material; from comment to supporting material; from rule, supporting material, and
comment to other, pre-existing rules (including those from other agencies). Any new relevant
material found automatically should be brought to the rule writer’s attention. If possible, such
analysis systems could check for inconsistencies among portions of rules or material, and bring
any inconsistencies to the rule writer’s attention.

Research Question 1: Can IT use the structure of a rule or commentary to perform automat-
ed cross-indexing of rules, or link rules to relevant data, text, or external services automatically?
Evaluation metrics: degree and correctness of cross-indexing; satisfaction of citizens in locating all
material of interest to them.

Research Question 2: Can IT perform automated consistency checking? Evaluation metrics:
degree and correctness of consistency problems found (and missed).

Relevant IT: information extraction, clustering, similarity judgment IR/NLP, visualization tools.

IT Research Challenges:

• Rule templates and interfaces, internal format correctness checking
• Cross-indexing/similarity measurement; document structure analysis
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• Rule material consistency checkers: semantic analysis, argument dependency
graphs

• Scenario/modeling/simulation tools
• Visualization tools

5. Post-Promulgation Information Collection and Archiving

Problems: Once the rule is promulgated, IT can help disseminate it, support its use, track its life,
and so on. Dissemination includes converting rules and commentary to non-mainstream groups,
such as the visually and otherwise handicapped, and people speaking languages other than
English. Supporting use includes helping people (enforcement agencies as well as citizens with
plans) judge the conformance of their enterprises. IT can help locate and record all subsequent
“activity” around the rule: press notices, court cases, and so on. IT can help identify and track
researchers interested in studying the impact of the rule.

Research Question 1: What IT makes the information available the best for all stakeholders,
including enforcement (such as end-users in the regulated industry), the disabled, and non-
English speakers? Evaluation metrics: scope of dissemination, speed of dissemination, intelligibili-
ty, accessibility (also for the handicapped), multilinguality.

Research Question 2: Is IT useful for the continuous collection and integration of relevant
material throughout the lifetime of the rule? How successful is it? Can this IT cross-link the new
information to the most relevant portions of rules and background material? Evaluation metrics:
systems, coverage, utility, correctness.

Relevant IT: MT systems, handicapped aids, IR, classification, and interfaces.

IT Research Challenges:

• Technology to assist the handicapped with regard to rules
• Machine translation of rules
• Systems that automatically locate in the press and elsewhere any information 

relevant to the rule and record it

6. Usage and Effectiveness of Rules

Problems: IT can assist enforcers and the public in using a rule throughout its life. Rule con-
formance software can indicate which parts of regulated entities’ plans need to be changed, and
how. Systems that automatically locate all rules pertinent to their plans can be of great use to the
general public. In addition, IT may be able to help evaluate the success of a rule:What do peo-
ple say about it? How many fines are issued? How much reduction in the underlying regulato-
ry problem is obtained?

Research Question 1: How well can IT “understand” a citizen’s plans in order to locate all rel-
evant rules? Evaluation metrics: recall and precision.

Research Question 2: How well can IT “understand” a citizen’s plans and compare them to a
(possibly structured) rule in order to indicate rule compliance? How can compliance, and non-
compliance, be best displayed and explained? Evaluation metrics: questionnaires for citizens, num-
ber of successful compliance experiences.
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Research Question 3: How can rules be evaluated? How well can IT use rule structure to help
citizens determine whether their plans conform? Evaluation metrics: satisfaction of rule writers or
others, metrics of the underlying regulatory problem, costs to regulated community.

Relevant IT: IR, NLP, semantic modeling and dependency analysis, QA, evaluation/measure
tools: data capture, analysis, and display.

IT Research Challenges:

• Technology to interpret citizen plans semantically
• Technology to compare rule requirements and user plans, and locate differences
• Technology to explain and display reasoning chains
• Evaluation metrics 1 (performance): # comments, diversity, quality, cost per X,

time per X
• Evaluation metrics 2 (outcome): satisfaction, litigation, legitimacy, social results

7. Overall Administration of Rule Creation and Subsequent Lifetime

Problems: Managers of rule writers and archivists can use a single system to shepherd a rule
throughout its whole lifetime, from inception, through promulgation, and eventually to being
superseded. Examples of information to be recorded include: the statute, the authors, commen-
tators, amounts of time spent in each stage, ancillary documentation, ongoing role in the world
(as recorded in the press, lawsuits), and so on.All this can be placed into an archival record.

Research Question: What is the most useful configuration of modules to support rule writing
and ongoing archiving? Evaluation metrics: software assembly, questionnaires for government 
managers.

Relevant IT: scheduling software, versioning software, digital libraries archiving software,
software packaging.

IT Research Challenges:

• Bookkeeping system, with tools for noticing late schedule, bottlenecks, reports
• Archiving support
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APPENDIX B

30 Applications of Information
Technology to Rulemaking

Elizabeth D. Liddy
Center for Natural Language Processing, School of Information Studies, Syracuse University

Prior to E-Rulemaking
(1) Data mining discovery of patterns/trends that suggest need for E-Rulemaking
(2) Organization/specialization/presentation of dockets

During the Internal Development Stage of E-Rules
(3) Information extraction of essential elements from resource documents
(4) Text mining across these extracted elements
(5) Automatic cross-referencing between rules and outside sources during rule writing
(6) More natural access to information in structured databases, not SQL-style queries
(7) Drafting tools for assisting rule writers
(8) Ability to lay out argument structure of multiple options under consideration
(9) Propositional representation of rule content to see if rules conflict
(10) Collaborative negotiated rulemaking

Commentary Stage for Input from Citizens and Other Interested Parties
(11) Cross-docket access without needing to know agency whose rule it is
(12) “What if ” scenarios for public to understand clearly the impact of proposed rule
(13) Feedback to citizens who comment on proposed rules (e.g., CRM)
(14) Semantic abstraction to protect personal information (e.g., de-identification)
(15) Opinion-based clustering of comments
(16) Exposure of social networks based on comments and sources
(17) Visualization of clusters
(18) Dialogue-based interfaces for comments in order to ensure understandable input
(19) Structuring presentation of docket so that public commenters can have a seman-

tically organized means to get to those sections on which they are interested in
commenting

(20) Notify folks about other rules that folks with beliefs like theirs have commented on
(21) Consensus building software
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Post E-Rulemaking Evaluation
(22) Perform a semantic analysis of a) original prologue of the rule, b) the final 

version, and c) citizens’ comments to determine whether sentiments expressed 
in citizens’ comments are incorporated in final rule

(23) Automatic cross-referencing between rules and outside sources during later
events such as court cases, fines, and so on

Post E-Rulemaking Access to, and Presentation of, E-Rules for Citizens
(24) Precise question–answer access, not just list of documents
(25) Summarization
(26) Interactive site for citizens to find out the regulations that apply to them
(27) Automatic generation of metadata elements to represent e-rules
(28) Full-text search system in which the system accepts complex natural language

queries that better represent the concern of the citizen

Between E-Rulemaking Phases
(29) Preparation of record sets/documents in response to law suits
(30) Alert users to new information on a topic of interest related to the rules
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APPENDIX C

Cambridge Workshop Agenda

E-Rulemaking: New Directions for Technology and Regulation
Harvard University, John F. Kennedy School of Government 

JANUARY 21, 2003

Welcome and Introductions
Moderator: Cary Coglianese, Regulatory Policy Program, Harvard University

Panel 1: First Generation Agency Challenges and Best Practices
This session focused on how information technology is currently being incorporated into exist-
ing rulemaking processes.

• Davis Hays, Department of Commerce
• Neil Eisner, Department of Transportation
• Rick Otis and Oscar Morales, Environmental Protection Agency
• Jane Fountain, Harvard University (Moderator)

Panel 2:Toward a Next Generation of E-Rulemaking
This session reviewed existing IT capabilities and established a foundation for further discussion
of a research agenda that extends five to ten years beyond the current best practices of 
e-rulemaking.

• Claire Cardie, Cornell University
• Ed Fox,Virginia Tech
• Gio Wiederhold, Stanford University
• Eduard Hovy, University of Southern California (Moderator) 

Breakout Session 1: Forging a Research Agenda on IT and the Management of the Rulemaking
Process
Participants were assigned to three groups, with a mix of disciplinary and professional back-
grounds in each group.The aim of the breakout sessions was to identify research issues related
to the management of the rulemaking process (i.e., how agency personnel can improve internal
communication, analysis, information storage, etc.).

Plenary: IT and the Management of the Rulemaking Process
• Elizabeth Liddy, Syracuse University
• Peter Shane, Carnegie-Mellon University
• Jamie Callan, Carnegie-Mellon University
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Dinner
• Lawrence E. Brandt, Director, National Science Foundation’s Digital

Government Research Program
• Rick Otis, Deputy Assistant Administrator, Office of Environmental Information,

Environmental Protection Agency

JANUARY 22, 2003

Recap of Day I and Directions for Day II
• Peter L. Strauss, Columbia University School of Law
• Roger Hurwitz, Massachusetts Institute of Technology

Breakout Session 2: Forging a Research Agenda on E-Rulemaking and Public Participation
The focus of these sessions was on identifying research issues related to public participation and
developing research strategies for advancing technology and social science knowledge.

Plenary: E-Rulemaking and Public Participation
• Beth Noveck, New York Law School
• David Lazer, Harvard University
• Jose Fortes, University of Florida

Conclusions and Next Steps
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APPENDIX D

Cambridge Workshop Participants

E-Rulemaking: New Directions for Technology and Regulation
Harvard University, John F. Kennedy School of Government

JANUARY 21–22, 2003
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Associate Professor
Department of Political Science and
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George Washington University
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Program Director
Digital Government Research Program
National Science Foundation
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School of Computer Science and
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Associate Professor
Department of Computer Science
Cornell University

Bob Carlitz
Executive Director
Information Renaissance
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Associate Professor of Public Policy
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Harvard University
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U.S. General Accounting Office
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Office of General Counsel
U.S. Department of Transportation
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Professor and BellSouth Eminent Scholar
Department of Electrical and Computer

Engineering
University of Florida
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Associate Professor
Director, National Center for Digital Government
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Harvard University
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Professor
Department of Computer Science
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Valerie Gregg
Program Manager
Digital Government Research Program
National Science Foundation
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Senior Fisheries Manager
National Oceanic and Atmospheric Administration
U.S. Department of Commerce
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Roger Hurwitz
Research Scientist
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Massachusetts Institute of Technology

Elena Kagan
Professor of Law
Harvard Law School
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American University
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Stanford University
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Government
John F. Kennedy School of Government
Harvard University
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Syracuse University
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Project Director, E-Rulemaking Initiative
Office of Environmental Information
U.S. Environmental Protection Agency
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Director, Regulatory Policy Program
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Harvard University
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Associate Professor of Law
New York Law School
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Deputy Assistant Administrator
Office of Environmental Information
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Harvard Law School
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Director
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Peter Shane
Distinguished Service Professor of Law and 
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Management
Carnegie Mellon University
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Drake University
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APPENDIX E

Washington, DC,Workshop Agenda

Information Technology and Rulemaking
Carnegie Endowment for International Peace

MARCH 26, 2002

Welcome, Overview, and Introductions
• Cary Coglianese, Chair, Regulatory Policy Program, John F. Kennedy School of

Government, Harvard University
• Lawrence E. Brandt, Program Director, Digital Government Research Program,

National Science Foundation

Panel 1: Current E-Rulemaking Initiatives and Emerging Practices
Many agencies have implemented or are planning new initiatives and e-rulemaking practices,
and the Bush Administration has made e-rulemaking one of its priorities in the area of digital
government.This session provided an overview of current practices and new initiatives.

• Jim Hemphill, Office of the Federal Register
• Neil Eisner, U.S. Department of Transportation
• Stanton Anderson, Office of Management and Budget

Panel 2: Defining the Research Agenda: Interdisciplinary Perspectives
This session addressed opportunities for e-rulemaking research in computer and information sci-
ences, social sciences, public management, and administrative law.

• Jeffrey S. Lubbers,Washington College of Law,American University
• Steven J. Balla, Department of Political Science and Elliott School of

International Affairs, George Washington University
• Kincho Law, Department of Civil and Environmental Engineering, Stanford

University

Panel 3: Conclusions and Next Steps
• Sue Stendebach, Digital Government Research Program, National Science

Foundation
• Cary Coglianese, John F. Kennedy School of Government, Harvard University
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APPENDIX F

Washington, DC,Workshop Participants

Information Technology and Rulemaking
Carnegie Endowment for International Peace

MARCH 26, 2002
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Regulatory Policy Program

Center for Business and Government

John F. Kennedy School of Government

Harvard University

79 John F. Kennedy Street,Weil Hall

Cambridge, MA  02138

For more information, please go to

www.e-rulemaking.org
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