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Introduction

There is continuing theoretical and empirical interest in who controls the regulatory process and the extent to which political and economic factors affect the development and enforcement of regulatory standards. To some extent, we expect regulatory agencies to set standards based on the types of risks, the best available information about the level and distribution of costs and benefits, and the degree of uncertainty over various parameters. However, there are large and varied literatures exploring how interrelationships between Congress, regulated parties, advocacy groups and agencies themselves exercise undue control over the regulatory process.

This paper presents an exploratory study of the factors that influence agency decisions in the federal rulemaking process. There are a number of perspectives about whether the notice-and-comment process enshrined by the Administrative Procedures Act (APA) has any discernible impact on rulemaking outcomes (West 2004).  Some argue that the APA requirements provide meaningful ways for stakeholders to participate (Davis 1975; McCubbins, Noll and Weingast 1989; Kerwin 2003), while others suggest that the rulemaking requirements are merely symbolic and the real exercise of power takes place elsewhere (Fritschler 1969). A number of studies empirically investigate these alternative views of agency decision making, typically focusing on a single agency or a specific type of regulatory decision (McFadden 1976). These include using continuous variables such as setting water-effluent standards (Magat, Krupnick, and Harrington 1986), and discrete decisions such as whether or not ban pesticides (Cropper et al. 1992) or license hydroelectric power plants (Moore, Maclin, and Kershner 2001). A narrow focus is often necessary as a means to construct a consistent dependent variable. 

We take a different tack by constructing and examining a large database of rulemaking activities that covers multiple agencies regulating a host of interrelated risks. Specifically, we develop an original database of more than 200 regulations governing risks associated with the production, distribution, and use of transportation fuels. The cases include Environmental Protection Agency (EPA), Department of Labor, Department of Transportation, and Department of the Interior rules that were proposed and finalized between 1966 and 2003. 

We develop a number of quantitative measures characterizing each of these rules, including the type of risk (or risks) being regulated, the number of comments from various stakeholder interests, measures of political control (e.g., court orders, congressional mandates, statutory or judicially-imposed deadlines), and the types of agency analysis used to support the rules (e.g., whether the agency quantifies costs and/or benefits and whether it accounts for uncertainty). To normalize the data and make comparisons across agencies, we develop metrics of regulatory stringency based on risk reduction, the scope of regulation and the parties subject to regulation, compliance procedures, and compliance deadlines. The data allow us to examine the impacts of stakeholders, the White House, and Congress affect the number of changes and whether proposed rules become more or less stringent between proposed and final rules. 
We obtain most information directly from the Federal Register and other materials available in the agency docket for each rule. Despite the public availability of the information, the technical nature of these regulations has hindered the development of databases that can quantitatively describe rulemaking process and outcomes, especially in the context of risk regulation (West 2004). Thus, our research makes several contributions. First, we compile a great deal of information on federal risk regulations, and our examination of the data present a story about the institutional setting for U.S. federal risk regulations generally, and regulations of transportation fuels specifically. Indeed, measures to improve effectiveness rely on an understanding of the how the regulatory process works, though stylized facts about regulations are often at odds with empirical finding (Coglianese 2002). Second, we explore whether macro data about rules can be used to develop a better understanding of the nature of the rulemaking process and the factors that influence agency decisions. Several recent studies make similar attempts to characterize stakeholder participation for a cross section of regulations, but none is as broad, accurate, or thorough as the data that we present here. West (2004), for example, looks at 42 rules issued by 14 different agencies in 1996, and Golden (1998) analyzes 11 rules promulgated by three different agencies during the Clinton Administration.

The next section describes the important elements of the federal rulemaking process as it pertains to our data and the types of publicly-available information that we use to develop our database. Section 3 describes how we collected and coded the data and report descriptive statistics of the rulemaking process. Section 4 explains the basis of our stringency measures and provide basic information about the number and direction of stringency changes from the proposed to final rule. Section 5 reports preliminary empirical results, and Section 6 offers conclusions and directions for continued research.   

2. The Rulemaking Process 
Figure 1 sketches the federal rulemaking process and illustrates that there are a number of points where various stakeholders and political interests can attempt to influence agency decisions. The diagram is split in two along the horizontal axis, with the top half representing actions that could occur and the bottom half representing actions that must occur in accordance with provisions of the Administrative Procedures Act (APA) of 1946.  The rectangles represent forms of stakeholder involvement and are placed at points where these actions take place.  Diamonds indicate congressional or agency actions, such as the issuance of a notice in the Federal Register, and ellipses represent internal agency actions. 

There are a number of possible initiating events to a federal rulemaking process. Typically, Congress authorizes agency regulation through legislation, which can take the form of either an explicit mandate or some general authority. Many risk regulations are revised, updated, or rescinded and replaced, and these processes can be initiated with amendments to enabling legislation, by a court order, or internally within an agency. 

Whatever the impetus for regulations, stakeholders and agencies often put a substantial amount of research and legwork into the development of a proposed rule and potential alternatives (West 2004; Kerwin 2003). In some cases, the agency will formally seek public comment before it puts together its proposed rule by issuing an Advanced Notice of Proposed Rulemaking (ANPR). The executive branch also has a foothold in the process through political influence and OMB review. Stakeholders lobby Congress to influence the statutory language that enables and informs agency initiation of a regulation. Stakeholders can also sue an agency that fails to initiate rulemaking in a timely fashion. 

The agency must publish the proposed rule in the Federal Register, which then sets up a notice-and-comment period for the public to submit written comments. The agency typically sets up one or more public hearings where stakeholders can testify and provide direct feedback. Every comment that is submitted becomes part of the public record, and the agency is required to respond to each one before the final rule is issued. Following the comment period, the OMB again has the opportunity to review the rule and propose changes before the agency promulgates the final rule. Once the rule is published in the Federal Register affected parties can challenge a final rule or petition to the agency for reconsideration, which can result in a new rulemaking process to revise the promulgated rule or in a new rule being generated.

3. Quantifying Elements of the Rulemaking Process

Federal agencies issue thousands of rules in any given year, including a number addressing the risks associated with transportation fuels. To develop a coherent, interrelated set of risk regulations, we conducted a series of structured searches of the Federal Register for rules pertaining to the manufacture, distribution, and use of transportation fuels. We identified and included all “complete” rules intended to reduce risks associated with these activities. By complete, we mean rules proposed and finalized through the notice-and-comment process mandated by the APA. The search produced 212 regulations for the period from 1966 to the present, including original rules (ones that were the first to address a given risk), as well as rules that build on, modify, or scale back extant rules. We intentionally exclude a large number of rules pertaining to administrative and enforcement issues, emergency actions, clarifications, proposed rules that have not been promulgated, as well as minor revisions of existing rules. 

Table 1 provides summary statistics for the agencies involved and the statutes authorizing the rules in the database. The largest proportion consists of rules promulgated by the Environmental Protection Agency (EPA) followed by the Department of Transportation (DOT), the Occupational Safety and Health Administration (OSHA), and the Minerals Management Service (MMS).  The Clean Air Act (CAA) and its amendments account for almost one third of these regulations, while more than 14 other pieces of legislation together account individually for less than 10 percent of the total dataset.
There are many quantifiable dimensions of the rulemaking process. For the initiation of the rule, it is possible to determine whether the rule is a first attempt to regulate a particular risk or an update of an existing rule. We can also determine whether Congress or a court order initiated the process. For rules proposed in response to a congressional mandate, it is possible to identify whether Congress specifically mandated that the agency address a specific risk, or whether the agency independently took the initiative using some general statutory authority to justify its actions. For recent rules, there is online access to the docket materials, making data collection relatively easy. The dockets contain copies of comments that are submitted, documents and analyses used to support the rule, and Federal Register notices of the proposed and final rule. The OMB also keeps a record of the rules that it reviews and whether it proposed changes. Unlike the comment data, however, OMB does not provide documentation of its proposed changes.
Table 2 classifies each rule based on activity, risk type, and choice of instrument to address risk. Fuel manufacture includes extraction and production of fuel such as oil and gas drilling and refining. Transportation comprises activities involved in moving oil or gas to manufacturing facilities or finished fuel to consumer outlets. Use activities encompass final distribution to the customer and exposure to risks that occur prior to combustion. Of these rules, 41 percent address the manufacture, distribution, and use of transportation fuels exclusively and 59 percent address risks associated with other activities. Based on either the quantified benefits or on the risk-reduction aims stated in the preamble to the rule, the risk classification for each rule is based on whether the regulation addresses chronic risks to life (e.g., cancer), immediate risks to life (e.g., pipeline explosion), risks of injury or non-chronic illness (e.g., workplace safety), and ecological and environmental risks (e.g., tanker spills). The summary statistics show that rules generally focus on a single activity but address multiple risks. 

Table 2 also shows whether the agency mandates specific technologies to reduce risk.  EPA’s National Emission Standards for Hazardous Air Pollutants (NESHAPS), for example, mandate the use of specific technologies based on Maximum Achievable Control Technologies (MACT) currently in use by emission sources. EPA rules account for more than 80 percent of the technology mandates in our database. 

Tables 3 and 4 provide information about the classification of major rules and OMB review of these rules. An Executive Order issued by President Reagan in 1981 required rules to classify “major” rules and for OMB to review the costs and benefits of these rules. In general, major rules are those having an annual impact on the economy of greater than $100 million or that could adversely affect the economy.  The Reagan EO required major rules to have benefits that exceeded estimated costs, but President Clinton softened the requirement such that the benefits must “justify” the costs. About half or the rules are major rules. 

As a practical matter, the agency is required to prepare a Regulatory Impact Analysis (RIA) for major rules, and the OMB must review and give its approval before the agency can finalize the rule. OMB has an online database for all rules reviewed since 1981 (OMB, 2004). In contrast to stakeholder comment data, OMB does not disclose any information on whether these are substantive changes, or minor, technical or editorial changes. Table 4 summarizes OMB actions for the 172 rules promulgated since 1981 that were subject to review broken down into nine mutually exclusive categories based on whether the rule was reviewed and/or changed at the proposed and/or final stages. OMB reviewed 86 percent of the rules in our sample and required changes in 62 percent of the rules it reviewed (53 percent of the total sample).
  

Stakeholder Comments

We were able to obtain comment data for 175 of the 212 rules in our sample, and Tables 5 and 6 provide summary statistics.
 There is comment data from industry, trade groups, state and local governments, public citizens, advocacy groups, and members of Congress. Industry and trade groups comment on virtually every rule, while advocacy groups are more selective. All groups comment more often on OSHA and EPA rules than on MMS rules.
 The average number of comments submitted is 422.7 and the median is 74, ranging from a minimum of three on a NHTSA rule proposing to update side-impact testing for the fuel-tank safety standard to over 22,000 on EPA’s proposed gasoline sulfur standards. 

It is straightforward to classify political variables, such as which party was in the White House when the rule was proposed or promulgated, whether there was unified or divided government at the time, and whether the rule is proposed and finalized by the same Administration. We also consider other political / judicial variables, such as whether the source of the rule is the result of a court order and whether or not Congress mandated action on a specific risk (Table 7). The preamble of a proposed rule will tell whether rulemaking was instigated by court order, for example. We find that court orders provide the impetus for 19 percent of the rules in our sample, with EPA accounting for 38 of these 41 rules. For example, in 1989 a citizens group filed suit to force the Environmental Protection Agency (EPA) to promulgate fuel-additive testing regulations because the agency had failed to meet the one-year deadline stipulated by the Clean Air Act (Federal Register 1992). The enabling statute and the Federal Register provide information about whether or not Congress mandates the risk to be regulated or delegated that authority to the agency.
 By this definition of mandate, Congress gives the agency explicit direction in 30 percent of the cases.

Agency Analysis and Basic Measures of Rulemaking

While outside stakeholders, Congress, and the White House all submit various forms of analysis and information in an attempt to influence the content of promulgated rules, agencies conduct analyses to support their final regulations. This process often begins years before a rule is ever proposed, but there is little publicly available information that would allow a systematic analysis of this “pre-proposal” process (West 2004). Once a rule is proposed, however, information used in the decision-making process becomes a matter of public record.
  

The Federal Register contains basic information about whether the agency issued a formal advanced notice of proposed rulemaking (ANPR) soliciting comment before proposing a rule, whether the agency engaged in regulatory negotiation (reg-neg) with affected stakeholders, the number of public hearings held, and the amount time between issuance of the proposed rule and promulgation of the final rule. We also compiled information about the estimated benefits and costs of the rules, including whether the agency quantified at least some costs. We also found information about whether agency analysis includes measures of uncertainty and risk tradeoffs – issues that have received relatively little attention in terms of empirical research. In many cases there are explicit estimates of costs and benefits, including discussion or treatment of uncertainty and risk tradeoffs. We normalize costs and monetized benefits to 2002 dollars using the GDP implicit price deflator. 

Summary statistics for these elements are shown in Tables 8 through 10. Agencies quantify at least some costs in 89 percent of the rules, quantify at least some benefits 70 percent of the time, and monetize at least some benefits 29 percent of the time, somewhat lower than what is found in Hahn and Dudley (2004).  The most likely reason for this difference is that we include rules classified as non-major, meaning that the agency is not required to prepare an RIA while Hahn and Dudley limit their analysis to major rules. 

Actual costs and benefits reported by the agencies in this dataset exhibit a wide range. We were able to compute annualized costs for 167 rules and annualized benefits for 50 rules. In both cases there is a substantial divergence between the mean and median estimates, indicating outliers. EPA’s Tier 2 motor-vehicle emission standards rule and associated requirements for the reduction in sulfur in gasoline has total estimated annualized costs of $5.3 billion (EPA, 1999), which is more than 100 times higher than the median cost of $32.6 million.
  We calculate a benefit-cost ratio for each of the cases where the agency monteizes benefits and see a range of 0.09 for an EPA rule addressing petroleum refinery sludge wastes to 286.8 for a DOT rule expanding the regulation of hazardous liquid pipelines to intrastate pipelines.  Overall, 34 of these 50 regulations have an estimated benefit-cost ratio that exceeds 1.

4. Characterizing Stringency
Though our data quantify many elements of the rulemaking process, there is no obvious, consistent way to measure outcomes of the regulatory process. Our preferred metric to quantify stringency would be some measure of difficulty, such as compliance costs or alterations to quantifiable measures of risk. In most cases costs are borne by regulated parties and benefits flow to workers or the public at large. The cost variable, although attractive for obvious reasons, is difficult to apply, as changes in compliance cost estimates often result from factors unrelated to stringency. For example, agencies often change modeling assumptions or techniques used to generate cost estimates, and therefore changes in cost estimates do not necessarily reflect a change in the actual level of risk or the regulatory burden.

Difficulties with the cost variable are not the only hurdle to developing a measure of change in rule stringency. A significant portion of changes to proposed rules are relatively insignificant clarifications or language re-structuring, making it difficult to distinguish substantive stringency changes (West, 2004).  The problem is particularly acute for rules with substantial technical content such as hazardous waste standards, reformulated gasoline requirements, and pipeline operation and maintenance requirements.  Thus, coding changes from proposed to final rule presents a considerable challenge.
 Fortunately, our familiarity with risks and risk regulations associated with transportation fuels allowed us to examine and code the technical changes. We found that this approach is tractable (though time consuming) because the regulations are interrelated and thus encompass a relatively narrow set of technologies and risks. As a result, it is possible to familiarize oneself with the technical and administrative issues in sufficient depth such that substantive changes to proposed rules can be described.  

We base our stringency measure on the burden imposed on the regulated parties, evaluating each rule using stringency-change classification based on four categories: risk, compliance, scope, and deadline. The risk component includes the technical aspects of risk reduction, such as changes to an air or water emissions standard, chemical-use reporting, workplace monitoring, and training requirements designed to address accidents. An example of decreased stringency in the risk category is EPA’s effluent guidelines for petroleum refineries promulgated in 1974.  After taking comments on the proposed rule, the agency decreased the stringency of tank field and other uncontaminated runoff for total organic carbon (TOC) by increasing the allowable concentration from 15 milligrams per liter (mg/l) to 35 mg/l (Federal Register, 1974). 

For compliance, an example of increased stringency is when the EPA added a performance-testing requirement for units meeting the formaldehyde limit in their hazardous air pollutant regulations for stationary combustion turbines (Federal Register, 2004). The testing requirement was a means of monitoring and assessing performance, not a means to reduce risk.

Scope considers the parties that have to take the specified actions. For example, the Research and Special Project Administration’s (RSPA) addition of an exemption for carbon dioxide field distribution lines in rural areas to its 1994 regulation requiring pressure testing of older hazardous liquid pipelines illustrates an increase in scope (Federal Register, 1994). Deadline addresses when the regulated parties have to act such as a U.S. Coast Guard rule on longitudinal plating for tankers issued in 1993.  In this rule, the Coast Guard reduced the burden on tanker owners by increasing the allowable time for periodic gauging from 3.5 years to 5 years (Federal Register, 1993). 

We use this information to describe two basic metrics of changes during the rulemaking process – that is, the changes from the proposed rule to the final rule. The first metric is simply the number of stringency decisions by simply counting the number of stringency increases and decreases for each rule across all four categories.  Pair-wise comparisons are shown in Figure 2. The number in each cell shows how many rules contain the given pair of stringency increases and decreases. For example, the cell corresponding to ten decreases and two increases indicates that two regulations exhibit this combination. Most rules undergo few changes between the proposed to final version, and in most cases the effect is a stringency reduction. In half of the cases, the only changes to the rule are stringency decreases, whereas only six cases have unambiguous stringency increases.
Figure 3 breaks the stringency changes down by category and Figure 4 collapses stringency into six categories. If all changes were stringency increases, we code the rule as more stringent. If both stringency increases and decreases occur where there are more increases than decreases, we code the variable as mixed, more stringent. These categories can be computed directly from the information in Figure 2. Six rules contain stringency increases but no stringency decreases (approximately three percent in Figure 4) and 16 rules that contain more stringency increases than decreases. 

These are first approximations of stringency changes, but in our judgment give a reasonably accurate characterization of whether a rule increased or decreased in stringency. We take this one step further by calculating an adjusted raw stringency measure (AdjRaw). We calculate AdjRaw based on the number of increases and decreases in each category. For example, if there are three decreases and two increases in stringency for the risk variable, we code a  -1 for risk. Then sum the four risk categories to generate a scale that runs from –4 to 4, with –4 being stringency decreases in all four categories. This coding scheme is the basis for the categories of stringency changes seen in Figure 4:  decreases only, no change, a mixture of increases and decreases, and increases only.  

5. Empirical Analysis of the Number and Direction of Stringency Changes

We do not formalize a model of agency interactions with political forces or stakeholder interests. Certainly, we can make some conjectures about the number and direction of changes in some of the cases.
 For example, we assume that industry prefers less stringent standards
 and advocacy groups favor more rigorous standards. The expected influence of other groups is not as clear. For example, state and local government comments may also argue for either increases or decreases in stringency depending on whether their dominant concern is to satisfy local groups pushing for tighter standards or to reduce the implementation burden.  

Table 11 lists the explanatory variables. The descriptive statistics for most of the dependent variables are summarized in the previous section. In addition to variables described in the previous sections, we use Federal Register page counts of the final rule to control for the rule size. Controlling for this effect is important because some rules simply deal with significantly more issues than others, thus offering more opportunities to make stringency changes. We use Major as a proxy for costs, as there are a number of cases where we have stakeholder data but no cost data.

Number of Changes

To test the hypotheses related to the number of stringency changes, we run a negative binomial regression with the dependent variable, Changes, is a count of the number of stringency changes made, regardless of direction. The rules in our sample have an average of 3.82 changes with a standard deviation of 3.62. The minimum number is 0 and the maximum is 19. Estimates from the full model are reported in the first column of Table 12. 

As expected, the number of Federal Register pages is positively correlated with the number of changes, but the Major is not significant. We also control for rules from different agencies and find no significant effects in the number of changes.
 Rules addressing cancer risks and other chronic risks to life have significantly more changes than those addressing other types of risk. Our intuition is that original rules will have greater uncertainty and will therefore be more open to change, but the positive coefficient is not statistically significant.

Rules promulgated in response to a court order have fewer changes and this result appears to be robust across alternative specifications of the model. Possible explanations for this finding are that issues are worked out in settlement negotiations or that narrow judicial directives provide little room for agencies to exercise discretion. In contrast, rules initiated through explicit congressional mandates and rules with established deadlines have more changes. When Congress sets deadlines for agencies to act, necessary accommodations are made by the agency in order to meet the statutory deadline and negotiation over difficult issues is left to post-promulgation activities in the courts or through further rulemaking (Coglianese 1994). 

The sign for Mandate is more puzzling, as in the usual sense of a mandate we might expect congressional direction to restrict agency options. However, we code the variable as a mandate directing regulation for the type of risk, not for the means to mitigate risk. Therefore, the congressional mandate might require risk reduction in areas where there is uncertainty about the best way to proceed, providing as many questions to the agency as it does answers. This explanation is more appealing given the sign and significance of the variable for technology standards. Tech shows fewer changes to the rule when the agency prescribes the technology to address the risk. This could be because the agency and regulated parties come to terms regarding the specifications of the technological standard before the rule is initially proposed.  

There is a large literature on the benefits of choosing flexible, performance-based standards to reduce risk, but relatively little in the way of cases of the relative difficulty of passing such standards through the rulemaking process. Technology standards generally require known techniques to reduce risk, thus reducing uncertainty in regulatory outcomes. Given the complex nature of these rules, it is likely to be more difficult for public interest groups to credibly argue for more stringent standards.  Specifically, evaluating the sophisticated engineering analyses of plant operations and pollution control technologies prepared to justify proposed NESHAP rules requires significant amounts of expertise and staff time. As result, the only groups likely to have sufficient resources to engage in meaningful discussions with EPA about setting stringency levels are the industries being regulated and their trade groups.  One would thus expect stringency increases to be less likely if the rule employs technology mandates as an instrument to reduce risk

Stakeholder comments affect the number of changes. Industry and private citizen comments are each associated with more stringency changes. This suggests that stakeholders can shape an agency rule, and also suggests that letter and postcard campaigns influence regulators. However, OMB review did not affect the number of changes. The OMB recommendations for changes in the pre-proposal phase should have no impact, and OMB recommends changes in less than half of the rules it reviews before the final phase.  

We also ran the model with a truncated sample to include benefit uncertainty, cost uncertainty, benefit-cost ratio. In general, these variables had little power to predict the number or the direction of stringency changes, and there were few or no changes in the signs and significance of the other explanatory variables.  The results provide no support to the idea that additional analysis components designed to address risk tradeoffs, uncertainty, and the relationship between benefits and costs affect stringency changes one way or the other.  

Direction of Change – OLS Model on AdjRaw
While the number of changes indicates that the rulemaking process elicits substantive changes in most rules, the direction of stringency changes is a better approximation of whether stakeholder, OMB, and the courts exercise any influence over the process. The second column of Table 12 shows the results from an ordinary least squares regression on AdjRaw. The most notable result is that the factors that drive the number of changes do not appear to have any consistent direction for stringency changes. FR Pages (as well as Major), Court and Mandate are not statistically significant under any specifications that we ran. Deadline has a negative coefficient, indicating that the agency might have to reduce stringency to get a rule finalized, but this effect is statistically insignificant in the full model. 

However, the variables that describe the basic elements of the political climate do seem have statistically significant impacts. Rules that are proposed and finalized under different administrations appear to be less stringent under the final rule. In contrast, rules are less likely to decrease when a single party does not control Congress and the White House.
 

The positive sign of the OSHA coefficient indicates that rulemaking process for OSHA rules are less likely to have stringency decreases than EPA, MMS, and DOT. It is not clear whether this effect is because union interests that directly pressure OSHA are often more concentrated than the industries regulated by OSHA rules. 

The measure of the number of advocacy group comments is not significant, but when advocacy groups do comment the stringency of the rule is less likely to decrease. Industry groups comment on every rule and the number of industry comments has a marginally significant effect on stringency under various specifications, but is insignificant in the reported model. 

Direction of Change – Logit Model for Overall Stringency 

We discussed the AdjRaw variable weights stringency change for each category equally, which gives us an imperfect measure of which rules underwent more significant changes. As an alternative, we specify a logit model with the dependent variable is whether the rule becomes less stringent or not. Summary statistics are in Figure 4. We assign a value of zero for rules that are stringent or mixed/less stringent and a value of one for no change, mixed/no change, stringency increase, and mixed/stringency increase. This coding scheme gives coefficient signs that are consistent with the OLS model for AdjRaw. There are many similarities and a few key differences between these alternative specifications. 

The political variables have the same signs as in the OLS specification, though the variable for rules that span administrations is not significant. We again see a positive coefficient for the OSHA coefficient, indicating these rules are less likely to undergo stringency decrease. 

The stakeholder results are also very similar to the OLS run. Again, the presence, not the number, of advocacy group comments are associated with more stringent rules, while the number of industry comments is associated with less stringent rules. These signs are consistent with our intuition, and provide support that stakeholders influence the rulemaking process. The coefficient for S&L Govt is also positive and significant. These constituencies could alternatively be interested in increases or decreases in stringency depending on whether their dominant concern is to satisfy local groups pushing for tighter standards or to reduce the implementation burden. The positive sign indicates that state and local governments often have an interest in maintaining tighter standards.

There are a number of differences between the OLS and logit specifications. In particular, the latter specification indicates that original rules more likely to undergo a stringency decrease between the proposed and final rule. The coefficient for Chronic is also negative and significant at the 1% level, indicating a strong and perhaps surprising effect for this risk. Elsewhere we find that advocacy groups are much more likely to participate when the regulation involves cancer risks (Stikkers, Gerard, and Fischbeck 2004) raising the question of which of these effects is stronger. Perhaps indicates that agencies err on the side of caution in setting cancer rules (perhaps using worst-case scenarios) and the stringency is scaled back in response to industry pressure and analysis with more moderate assumptions. What is unclear is why cancer risks are consistently treated in a different fashion than other risks.  

Direction of Change – Logit Model for Risk Stringency Category


Finally, we examine the relationship of these independent variables to a single risk factor, the stringency category for risk reduction. This category encompasses what must be done to comply with the rule, whether install a technology or meet a given performance target, and is probably most closely identified with placing a burden on industry. Again, we run a logit model with zero as a stringency decrease and one set as no change or a stringency increase. The summary statistics show this is about evenly split between these two categories – 45% less stringent, 8% more stringent, 33% no change, with 15% of the rules having some combination of increases and decreases.  

 The results are similar to those for the combined stringency variables. The coefficients for Span and Divide show the same effects, and rules with a mandated deadline are likely to be weakened between the proposed and final stage. We also see the same effect for cancer risks. The primary difference is that we no longer see the effect of a stringency decrease of original rules, but we do see a positive and significant sign for rules subject to OMB reviews. Cost-benefit analysis, a critical part of the OMB review process, is potentially a means to reduce principal-agent slack between the White House and the agency (Posner 2001, Cooper and West 1988). Given the current controversy surrounding the White House use of cost-benefit analysis, it is perhaps surprising that the coefficient is positive. 
6. Conclusions

One of the motivating factors for this study was to describe how the federal rulemaking process for risk regulations works, using quantitative measures where possible. We develop a large database of more than a dozen dimensions for 212 rules regulating the risks associated with the manufacture, distribution, and use of transportation fuels. Given the breadth of the regulations, we believe we cover a reasonable approximation of federal risk regulations. A second goal was to explore various hypotheses of stakeholder and political influence over agency decisions and evaluate whether our macro data was appropriate means to explore these hypotheses. If there are regularities in which Congress, the White House, industry interests, advocacy groups, or the agencies themselves exercise undue influence of regulatory decision making, an examination of a broad set of rules covering multiple agencies is preferable to viewing a single agency making narrow range of decisions. Even with our database, however, we found it difficult to generate refutable hypotheses that clearly differentiate between the various theories of agency control. Developing predictions and sharpening our empirical work are two tasks to build on our current work.

Both of these tasks – developing metrics to describe the regulatory process and testing theories of stakeholder influence and political control of agencies – require a plausible measure of regulatory stringency. In addition to the other data we gather to describe rulemaking, we also develop and code four separate dimensions of stringency, and use these dimensions to approximate the changes in stringency from the proposed to the final rule. Even given the limitations of our stringency variables, we demonstrate that the rulemaking process is not a perfunctory exercise. A key finding is that most rules undergo some non-trivial changes in stringency between the proposed and final rule, and by our measure approximately 75 percent become less stringent. 

This finding has potential implications for literature on legislative development, congressional-agency and executive-agency relationships, and other aspects of public policy process. For example, one possibility for the prevalence of stringency decreases relative to stringency increases is that agencies purposely “aim high” when setting stringency levels at the proposed rule stage, placing the burden of proof for reductions on the regulated parties to submit comments to justify reductions. This seems reasonable if one assumes that agencies are concerned about being forced to increase the stringency of rules by either Congress or the Courts after a rule is promulgated.  Another possibility is that characteristics of the rulemaking process systematically make it more difficult to raise standards than to lower them. A third possibility is that agencies respond to stakeholder pressure, and industry constantly exerts this pressure while advocacy groups have fewer resources and are forced to choose their battles.  
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Figure 1: The Rulemaking Process
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Figure 2: Stringency Increases vs. Decreases 
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Figure 3: Change in Stringency by Category
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Figure 4: Overall Change in Stringency

Table 1: Regulations by Agency and Statute

	Agency
	Total
	Proportion

	EPA: Office of Air
	66
	31%

	EPA: Office of Water
	20
	9%

	EPA: Office of Solid Waste
	27
	13%

	EPA: Other Offices
	10
	5%

	DOT: Research & Special Programs Administration
	36
	17%

	DOT: U.S. Coast Guard
	21
	10%

	DOT: National Highway Transportation Safety Administration
	10
	5%

	DOT: Other Offices
	2
	1%

	Occupational Safety and Health Administration (OSHA)
	11
	5%

	Minerals Management Service (MMS)
	9
	4%

	        Total 
	212
	

	

	Enabling Statute
	
	

	Clean Air Act (1970 and before)
	7
	3%

	Clean Air Act Amendments of 1977
	30
	14%

	Clean Air Act Amendments of 1990
	30
	14%

	Comprehensive Environmental Response, Compensation, and Liability Act (1980, 1986)
	9
	4%

	Clean Water Act and amendments (1972, 1977, 1987)
	19
	9%

	Deepwater Port and Waterways Act (1974)
	2
	1%

	Hazardous Materials Transportation Safety Act (1990, 1994)
	11
	5%

	National Transportation Motor Vehicle Safety Act (1966)
	10
	5%

	Outer Continental Shelf Lands Act (1978)
	8
	4%

	Oil Pollution Act (1990)
	15
	7%

	Occupational Safety and Health Act (1970)
	10
	5%

	Pipeline Safety Act (1968, 1979, 1988, 1992)
	18
	8%

	Port and Tanker Safety Act (1978)
	4
	2%

	Resource Conservation and Recovery Act and amendments (1976, 1984)
	15
	7%

	Safe Drinking Water Act (1974, 1977, 1986)
	4
	2%

	Toxic Substances Control Act (1976)
	5
	2%

	Other
	15
	7%


Table 2: Regulation by Activities and Risks Addressed (N=212)

	
	All Rules
	EPA
	DOT
	OSHA
	MMS

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%

	Activities
	
	
	
	
	
	
	
	
	
	

	  Manufacturing
	107
	51
	87
	71
	0
	0
	11
	100
	9
	100

	  Distribution
	80
	38
	20
	16
	55
	80
	5
	45
	0
	0

	  Use
	40
	18
	26
	21
	13
	19
	0
	0
	0
	0

	  Multiple activities
	15
	7
	10
	8
	0
	0
	5
	45
	0
	0

	Risk Types
	
	
	
	
	
	
	
	
	
	

	  Chronic risk to life3
	96
	45
	89
	72
	0
	0
	6
	55
	0
	0

	  Immediate risk to life
	74
	35
	10
	8
	51
	74
	7
	63
	5
	56

	  Morbidity/injury
	71
	33
	58
	47
	8
	11
	3
	27
	2
	22

	  Ecological risk
	79
	37
	38
	31
	37
	55
	0
	0
	4
	44

	  Multiple risks
	92
	44
	57
	46
	28
	42
	4
	36
	2
	22

	Technology Specified
	76
	36
	63
	51
	13
	19
	0
	0
	0
	0


Note: Numbers do not sum to 100% because some rules address multiple activities and/or risks

Table 3: Executive Order Designation of Rules by Agency (N=212)

	
	Major
	Not Major

	
	N
	%
	N
	%

	EPA
	63
	51
	60
	49

	DOT
	22
	33
	47
	68

	OSHA
	10
	91
	1
	9

	MMS
	1
	11
	8
	89

	     Total
	96
	45
	116
	55


Table 4: OMB Review of Rulemaking

	
	
	Final Rules
	

	
	
	No action
	Review &

no change
	Review &

change
	Total

	
	
	N
	%
	N
	%
	N
	%
	N
	%

	Proposed Rules
	No action
	24
	14
	13
	8
	7
	4
	44
	12

	
	Review & no change
	7
	4
	36
	21
	11
	6
	54
	31

	
	Review & change
	11
	6
	19
	11
	44
	26
	74
	43

	
	Total
	42
	24
	68
	39
	62
	36
	172
	100


Table 5: Stakeholder Group Participation in Rulemaking, By Agency

	
	All Rules

(N=175)
	EPA

(N=103)
	DOT

(N=50)
	OSHA

(N=11)
	MMS

(N=9)

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%

	Industry
	175
	100
	103
	100
	50
	100
	11
	100
	9
	100

	Trade Associations
	165
	95
	101
	98
	45
	90
	11
	100
	7
	78

	Federal Agencies
	85
	49
	51
	49
	25
	51
	4
	36
	4
	44

	State & Local Govt
	133
	77
	87
	84
	31
	63
	11
	100
	5
	56

	Intergovernmental Org
	54
	31
	41
	40
	9
	18
	3
	27
	0
	0

	Congress
	49
	28
	32
	31
	9
	18
	7
	64
	1
	11

	Advocacy Groups
	112
	64
	76
	74
	22
	43
	10
	91
	4
	44

	Private Citizens
	88
	51
	61
	59
	20
	41
	7
	64
	1
	11

	Other
	74
	43
	38
	37
	23
	47
	11
	100
	2
	22


Table 6: Summary Statistics for Number of Stakeholder Comment Submissions

	
	
	Mean
	Median
	Max
	Min
	Std. Dev.

	Stakeholders
	Industry
	93.5
	38
	1,433
	1
	187.7

	
	Trade Assoc
	25.4
	9
	408
	0
	48.9

	
	Federal Agencies
	7.3
	2
	145
	0
	17.1

	
	State & Local Govt
	9.7
	2
	158
	0
	20.2

	
	Intergovt Org
	1.0
	0
	17
	0
	2.3

	
	Congress
	8.4
	2
	106
	0
	22.9

	
	Advocacy Groups
	5.24
	1
	186
	0
	18.4

	
	Private Citizens
	266.9
	1
	21,615
	0
	2,133.8

	
	Other
	2.7
	0
	41
	0
	6.0

	Rule Type
	Major
	852.9
	138
	22,011
	4
	3,033.0

	
	Non-major
	66.4
	52
	450
	3
	73.2

	
	Court order
	127.0
	88
	495
	7
	116.4

	
	No court order
	523.5
	70
	22,011
	3
	2,375.3

	
	Delegated
	554.4
	68
	22,011
	3
	2,584.9

	
	Mandated
	226.0
	85
	2,004
	7
	374.8

	
	All regulations
	422.7
	74
	22,011
	3
	2,190.2


Table 7: Court Orders and Congressional Directives, By Agency

	
	Court Orders
	Congressional Directive

	
	Yes
	No
	Mandate
	Delegate

	Agency
	N
	%
	N
	%
	N
	%
	N
	%

	EPA
	38
	31
	85
	69
	42
	34
	81
	66

	DOT
	1
	1
	68
	99
	20
	30
	49
	71

	OSHA
	2
	18
	9
	82
	1
	9
	10
	91

	MMS
	0
	0
	9
	100
	1
	11
	8
	89

	Total
	41
	19
	171
	81
	64
	30
	148
	70


Table 8: Dimensions of the Rulemaking Process Summary Statistics

	
	N
	Mean
	Median
	Min
	Max
	Std. Dev.

	Number of hearings 
	116
	2.3
	2
	1
	22
	2.4

	Proposal to final time (years)
	212
	1.9
	1.4
	0.17
	16.4
	1.8

	Regulatory analysis page count
	116
	133.6
	112
	2
	482
	104.2

	Annualized costs ($2002, millions)
	167
	$245.8
	$32.6
	-$51.7
	$5,700
	$763.4

	Annualized benefit ($2002, millions)
	50
	$3,865
	$73.4
	$0.9
	$74,416
	$14,037

	Benefit-cost ratio
	50
	9.0
	1.6
	0.09
	286.8
	41.1


Table 9: Dimensions of the Rulemaking Process

	
	All Rules
	EPA
	DOT
	OSHA
	MMS

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%

	
	212
	100
	123
	58.3
	67
	31.7
	11
	5.2
	9
	4.3

	ANPR
	62
	29
	22
	18
	27
	40
	7
	64
	5
	56

	Regulatory Negotiation
	5
	2
	1
	1
	4
	6
	0
	0
	0
	0

	Costs quantified
	187
	89
	116
	94
	56
	84
	11
	100
	4
	44

	Benefits quantified
	145
	70
	87
	71
	45
	70
	10
	91
	3
	33

	Benefits monetized
	61
	29
	24
	19
	32
	48
	4
	36
	1
	11


Table 10: Dimensions of Regulatory Analysis

	
	All Rules
	EPA
	DOT
	OSHA
	MMS

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%

	
	148
	100
	98
	66.2
	35
	23.6
	11
	7.4
	3
	2.0

	Alternatives considered
	96
	65
	73
	74
	19
	54
	3
	27
	1
	33

	Consideration of cost uncertainty
	64
	43
	50
	51
	11
	31
	2
	18
	1
	33

	Consideration of benefit uncertainty
	60
	40
	39
	40
	14
	40
	6
	54
	1
	33

	Discussion of risk tradeoffs
	75
	51
	63
	64
	4
	11
	6
	54
	1
	33

	Risk tradeoffs quantified
	46
	31
	43
	44
	2
	6
	0
	0
	1
	33


Table 11: Variable Names and Definitions

	
	
	

	Rule

Characteristics
	Original
	First rule addressing type of risk

	
	FR Pages
	Number of Federal Register pages of final rule

	
	Tech
	Rule specifies technology standard

	
	Major
	Major rule

	
	Cost 
	Estimate of annualized cost of rule

	Agency
	DOT
	Department of Transportation

	
	MMS
	Minerals Management Service

	
	OSHA
	Occupational Health and Safety Administration

	Political

Control
	Court
	Court mandated rule = 1

	
	Mandate
	Congress mandated type of risk to regulate

	
	Deadline
	Congressional-mandated deadline imposed

	
	OMB
	OMB reviewed rule

	Instit’l

Setting
	Divided Govt
	Set = 1 if different parties control Congress or Presidency

	
	SPAN
	Set = 1 if rule proposed and finalized in different administrations 

	
	
	

	Stakeholder
	Public Hearing
	Agency held public hearings

	
	Industry
	Number of comments from industry

	
	Citizen
	Number of comments from independent citizens

	
	Advocacy
	Number of comments from advocacy groups

	
	Advocacy (P)
	Set =1 if any advocacy group submits one or more comments

	
	S&L Govt
	Number of comments from state / local governments

	
	Congress
	Number of comments from member of Congress

	Risk Type
	Chronic
	Regulation of chronic risks to life / cancer risk

	
	Immediate
	Regulation of immediate risks to life

	
	Morbidity
	Regulation of morbidity risks

	
	Ecology
	Regulation of ecological risks


Table 12: Negative Binomial and Logit Estimates

	
	
	Negative binomial1
	OLS2
	Logit1
(0 = decrease)
	Logit1
(0 = decrease)

	
	Dependent Variable
	CHANGES
	AdjRaw
	Change in overall stringency
	Change in Risk stringency

	Rule

Characteristics
	Original
	0.23

(0.15)
	-0.22

(0.79)
	-1.373**

(0.629)
	-0.580

(0.425)

	
	FR Pages
	0.005**

(0.002)
	-0.002

(0.39)
	0.00013

(0.010)
	-0.005

(0.007)

	
	Tech
	-0.35**

(0.15)
	0.06

(0.19)
	0.649

(0.596)
	0.218

(0.459)

	
	Major
	(0.13)

(0.15)
	-0.28

(0.92)
	
	

	Agency
	DOT
	0.13

(0.24)
	-0.57

(1.26)
	-0.339

(0.896)
	-0.821

(0.721)

	
	MMS
	-0.49

(0.41)
	-0.88

(1.38)
	-0.110

(1.12)
	-0.231

(1.02)

	
	OSHA
	0.21

(0.29)
	1.10***

(1.86)
	2.928**

(1.19)
	-0.46

(0.881)

	Political

Control
	Court
	-0.35*

(0.19)
	-0.21

(0.36)
	-0.030

(0.677)
	0.294

(0.53)

	
	Mandate (Risk Type)
	0.29*

(0.17)
	-0.07

(0.22)
	-0.305

(0.653)
	0.210

(0.472)

	
	Deadline
	0.54*

(0.17)
	-0.52

(1.61)
	-0.403

(0.644)
	-1.164**

(0.514)

	
	OMB Review
	-0.10

(0.13)
	-0.03

(0.11)
	-0.460

(0.464)
	0.689***

(0.387)

	Instit’l

Setting
	Divided Government
	0.13

(0.14)
	0.59**

(2.07)
	1.133*

(0.622)
	0.845*

(0.439)

	
	SPAN Administrations
	0.03

(0.14)
	-0.52*

(1.96)
	-0.877

(0.561)
	-0.648

(0.425)

	Stakeholder
	Public Hearing
	0.12

(0.14)
	0.27

(0.99)
	0.009

(0.513)
	0.249

(0.401)

	
	Industry Comments (#)
	0.0002

(0.0005)
	-0.0013

(1.58)
	-0.011*

(0.004)
	-0.0015

(0.0014)

	
	Citizen Comment (#)
	0.0001***

(0.000)
	-0.00006

(1.01)
	-0.00005

(0.00015)
	-0.0005

(0.001)

	
	Advocacy Comment (#)
	-0.0087*

(0.005)
	0.0018

(0.26)
	0.0175

(0.01)
	0.0165

(0.018)

	
	Advocacy Comment
	
	0.63**

(2.17)
	1.677***

(0.594)
	

	
	S&L Govt Comment (#)
	-0.003

(0.003)
	0.005

(1.02)
	0.033

(0.017)
	0.0006

(0.009)

	
	Congress Comment
	0.002

(0.004)
	-0.001

(0.16)
	0.008

(0.02)
	-0.007

(0.02)

	Risk Type
	Chronic Risk to Life
	0.39**

(0.17)
	-0.406

(1.18)
	-2.005***

(0.753)
	-1.160**

(0.528)

	
	Immediate Risk to Life
	-0.03

(0.19)
	0.246

(0.70)
	-0.139

(0.644)
	0.316

(0.539)

	
	Morbidity Risk
	0.15

(0.15)
	-0.067

(0.22)
	-0.898

(0.659)
	0.032

(0.469)

	
	Ecological Risk
	-0.20

(0.16)
	0.28

(0.95)
	0.261

(0.554)
	0.119

(0.469)

	
	N =166
	
	Adj R2 = 0.09
	LR=54.3***
	LR =38.1**


1 Standard errors are in parentheses.  2 t-statistics in parentheses

*Significant at 10%; **Significant at 5%; ***Significant at 1%
� One school of thought is that Congress calls the shots through budgetary and staffing decisions, and indirectly by stacking the deck for the favored coalition during the legislative process (McCubbins, Noll, and Weingast 1987). Another possibility is regulated industries exercise inordinate influence over agency decisions (Peltzman 1976), or interest groups vie for control (Becker 1983). Or it could be the case that agencies simply exercise their own preferences in setting and enforcing standards (Niskanen 1971). 





�  See Croley (2001) for a thorough examination of OMB review. Farrow (1991), Posner (2001) and Cooper and West (1988) discuss effects of executive oversight on the regulatory process.


� Although the APA requires agencies to collect comments on proposed rules, the degree to which comment information is reported varies widely both by agency and when the rule was finalized. For recent regulations, comments are typically available on the internet, but more typically comments are only available by reviewing docket records kept at agency headquarters or the National Archives. In practice, some dockets are more easily accessible than others. The EPA Office of Air and Radiation docket, for example, keeps detailed docket indices for each rule issued dating to the late 1970s and these records can be retrieved and examined at the EPA’s central docket office in Washington, DC. In contrast, the Department of Transportation does not maintain a central docket office so researchers must contact individuals within each agency that are familiar with what dockets are available and where these records are stored or search the National Archives.


� Stikkers, Gerard, and Fischbeck (2004) examine the factors related to whether or not groups comment, and how many comments are submitted. 


� The reformulated gasoline provisions of the 1990 Clean Air Act Amendments are an example of our classification of congressional mandate. Congress directed the EPA to require a gasoline formulation that would reduce emissions of volatile organic compounds (VOC) by 20 percent compared to baseline fuel in nine cities defined as severe non-attainment areas for ozone (CAA 1990). In contrast, the Pipeline Safety Act of 1979 simply requires the Department of Transportation to “establish minimum Federal safety standards for the transportation of hazardous liquids and pipeline facilities” (PSA 1979). While the statute does mandate some broad guidelines such as consideration of the “reasonableness of any proposed standard” and “the extent to which the standards will contribute to public safety,” the agency generally has broad discretion in terms of prioritizing regulatory action based on risk. It is this distinction – whether or not the agency is given discretion to determine which risks to regulate – that we use to define a congressional mandate. See Epstein and O’Halloran (1999) for an extensive examination of congressional delegation.


� A number of researchers have investigated the types of analysis conducted by agencies during the rulemaking process.  Morgenstern (1997), for example, compiles a dozen case studies detailing economic analyses done by the EPA.  Hahn (1996) also examines the question of how agencies conduct economic analysis of proposed regulatory actions using a broad cross section of 92 major rules from five different agencies promulgated during the early 1990s.  Similarly, Hahn and colleagues (Hahn et al., 2000) examine 48 Regulatory Impact Analyses (RIAs) completed between 1996 and 1999 using a scorecard approach designed to assess how well the agencies were complying with Executive Order 12286.  Each of these analyses focused on the RIAs that must be completed for major rules in order to comply with Presidential Executive Orders concerning regulatory review by OMB, finds that the quality of these RIAs is highly variable, and suggests that agencies could do a much better job.


� Nine rules estimated negative costs because of either the value of a commodity being recycled or deliberate efforts to streamline the regulatory process to reduce compliance costs.  An example of estimated savings resulting from recycling a commodity is the effluent limitation guidelines for synthetic-based drilling fluids issued by EPA in 2001.  The best management practices called for in the rule were estimated by EPA to result in a reduction in spilled fluid of over 200,000 barrels annually, resulting in a cost savings of $48.9 million since these fluids could be re-used for drilling operations (EPA, 2000).


� In some cases, the agency provides point estimates for costs and monetized benefits, so the benefit cost ratio can be calculated directly.  In other cases, the agency provides a range for one or both values, and we take the midpoint to calculate the benefit-cost ratio.


� West (2004) addresses this problem by supplementing his analysis of changes made to proposed rules with interviews of the agency officials.  Golden (1998), in contrast, examines agency analysis and stakeholder comments for eleven rules, but drops an EPA hazardous waste rule from the portion addressing changes made between proposal and promulgation because of the length and technical complexity of the comments.


� See Cropper et al. (1982) and Magat, Krupnik and Harrington (1986) for models that generate predictions for variables influencing stakeholder behavior.  


� If industry interests are heterogeneous, there may be reasons for groups to lobby to raise their rivals’ costs. Our data do not allow us to examine such a possibility. 


� When we do not control for the type of risk regulation, the Minerals Management Service is negative and significant, underscoring the relationship between the agency and the types of risks that are regulated. 


� We also controlled for the party in control of the White House and found no effect.
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