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Executive Summary 

A New Framework for OPS Cost-Benefit Analysis

Economic efficiency is an increasingly important criterion used by the public, industry, 
and government agencies to evaluate the effectiveness of regulatory alternatives. To this 
end, the Accountable Pipeline Safety and Partnership Act of 1996 requires that the Office of 
Pipeline Safety (OPS) identify and compare economic costs and benefits associated with 
proposed alternatives affecting the pipeline industries. In response to the Act’s require­
ments, OPS formed a stakeholder Workgroup with the goal of evaluating OPS’ approach to 
conducting cost-benefit analyses. In addition to developing guiding principles for cost- 
benefit analyses, the Workgroup collaboratively delineated the key process components of 
a standard cost-benefit framework, and pilot-tested the cost-benefit framework using a 
current alternative (see the Annotated Bibliography for more information on key sources 
used to develop the framework). The major process components of the OPS cost-benefit 
framework (shown in Exhibit ES-1) are summarized as follows:

• Identifying and defining the target problem 
is the first process step; it involves clearly 
stating the root source or cause of a prob­
lem. This step will lay the groundwork 
for later evaluation of whether alterna­
tive solutions solve the target problem 
in a cost-beneficial manner.

Exhibit ES-1
Major Process Steps in OPS Cost-Benefit Analysis

Identify and Define fixe Target Problem

Identify and Define Available Alternatives

• Identifying all available alternatives for 
addressing the target problem follows. 
Alternatives may consist of vol untary or 
incentive-based programs, regulatory 
mandates, combinations of voluntary 
and mandatory requirements, or the no­
action alternative. Stakeholders in OPS 
programs, including pipeline operators, 
safety professionals, other regulatory 
agencies, environmental groups, and the 
public, can serve as creative resources 
for identifying potential solutions to the 
target problem. Because it is usually not 
practical to analyze an expansive list of 
alternatives, OPS will screen alternatives 
to determine those that possess unique 
requirements and that have political, 
technical, and economic feasibility; OPS 
will then begin to generate preliminary 
estimates of expected benefits and costs 
for these alternatives. Results of such 
screening analyses will be made avail­
able for public review.

( Non-Regulatory^\ 
N^^Altematives__ /

1
Perform Initial Screen of Alternatives

7
Do

Alternatives 
Pass Initial 

\Screening2-

Eliminate Alternative 
from Analysis

No

Yes

Define fixe Baseline(s) to Apply to die Alternatives Selected

i
Define Scope and Parameters for Analysis

>'Analyze Costs ^■ -> Analyze Benefits

Compare Costs to Benefits

A
InterpretCost-Benefi (Results

I
Use Cost-Benefit Results to Evaluate Alternatives

• Defining the analytical baseline is critical to distinguishing the incremental costs 
and benefits associated with an alternative from those that would have oc­
curred in the baseline, i.e., in the absence of the alternative. Baseline scenarios 
are inherently dynamic and therefore uncertain. Thus, specifying the baseline 
can be challenging. To make credible assumptions about the baseline, it is 
often useful to organize information according toeconomic, technological, and

ES-1
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regulatory components. OPS will focus analytical efforts on characterizing 
those baseline parameters that are likely to have the most profound influence 
on results.

• OPS can generate results that will be most useful to decisionmakers by care­
fully defining thesoope of the analysis, i.e., the time period of the analysis, the 
policy options to be evaluated, categories of costs and benefits that will be 
addressed, and uncertainties and assumptions included in the analysis. The 
time period should reasonably approximate the time during which costs will 
be incurred and benefits will be realized. Upfront consideration of key costs 
and benefits likely to result from an alternative will engage all stakeholders in 
the analysis and focus attention on issues that are most likely to influence re­
sults.

• OPS will devote most of the analytical effort during the assessment process to 
defining and analyzing oosts and benefits. This step involves developing an in­
ventory of likely costs and benefits, and organizing them into logical catego­
ries. Costs are typically organized into direct and indirect categories; benefits 
are often organized into eoonomic/oommerciai, safety, and environmental catego­
ries. Next, OPS will attempt to develop metrics that describe costs and benefits 
quantitatively (e.g., units of product). Finally, quantified cost and benefit im­
pacts should be expressed in present value monetary terms where possible, 
and the analysis should present the distribution of impacts among stakehold­
ers.

• OPS will use and interpret results from cost-benefit analysis to identify tradeoffs 
between potential alternatives, to set priorities, and to revisit alternatives after 
their promulgation. Despite its usefulness as an analytical tool, cost-benefit 
analysis cannot be used to prove conclusively that benefits of a program ex­
ceed costs (or vice versa) due to inherent imprecision and uncertainty in re­
sults. Integrating the findings of cost-benefit analysis into policymaking re­
quires that OPS depict all uncertainty explicitly, and understand its influence 
on results.

• For most alternatives, OPS will usaexisting data souroas rather than conducting pri­
mary research (e.g., probabilistic models) when it is necessary to quantify ben­
eficial effects. Even if assessments do not quantify results, stakeholders in OPS 
programs (i.e., pipeline operators, safety professionals, other regulatory agen­
cies, and environmental groups)can provide information and insights to assist 
in theassessmentofcostsand benefits. When costs or benefits cannot bequan- 
tified and monetized, OPS will assess them qualitatively.

Guiding Principles

Throughout the cost-benefit analytical process, OPSwill take care to follow certain key 
guidelines for conducting analyses. For example, because estimates of values and out­
comes are often subject to significant uncertainty, OPS will use available tools to explicitly 
account for uncertainty and to then present useful conclusions about the influenceof iden­
tified uncertainties on the results. In addition, when data describing analytical inputs are 
not available, OPS will clearly state, explain, and communicate simplifying assumptions. 
To ensure that analyses are credible and effectively communicate results to decision makers, 
the Workg rou p developed a formal set of g u id i ng p ri nci pies for OPS cost-benefit anai yses:

1) The Accountable Pipeline Safety and Partnership Act of 1996 provides thestatu- 
tory authority for performing cost-benefit analysis for pipeline safety and en-

ES-2
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vironmental alternatives, including standards and regulations proposed by the 
Office of Pi pel i ne Safety.

2) Cost-benefit analysis is an analytical tool used to assess the change in social 
welfare (i.e., the economic well-being of society) that would result from regu­
latory alternatives. The change in social welfare is the difference in the well­
being of society under current conditions and industry practices versus those 
required under proposed alternatives.

3) Cost-benefit analysis will be performed on proposed alternatives that have more 
than a minimal economic impact. The no-action alternative will be evaluated 
(i.e., a baseline that reflects maintaining the status quo). Exceptions to per­
forming cost-benefit may include products of negotiated rulemakings, emer­
gency regulations, or adoption of consensus standards.

4) Analytical efforts will be scaled appropriately with respect to the likely signifi­
cance of proposed alternatives and the range of discretion provided by statute 
or regulatory mandates.

5) The regulated industry and other stakeholders will be encouraged to work 
together to identify and provide data and guidance for using data within a 
cost-benefit analysis. Cost-benefit analysis will include an evaluation of cur­
rent conditions and industry practices.

6) Cost-benefit analysis will be developed iteratively, incorporating input from 
stakeholders during each stage of the analysis.

7) Cost-benefit analysis will rest on a foundation of accepted economic theory 
and will utilize best practice economic methods for the characterization (quali­
tative or quantitative) of costs and benefits. The Office of Management and 
Budget’s “Economic Analysis of Federal Regulations” under Executive Order 
12866 reflects these principles and addresses best practices for economic analysis 
of significant regulatory actions.

8) Cost-benefit analysis includes uncertainties. Uncertainties will be described 
explicitly in each analysis, including the magnitude and distribution of each 
significant source of uncertainty.

9) Assumptions used in OPS cost-benefit analysis will be dearly described (see 
the Sample Data Summary Sheet provided at the end of this report for an ex­
ample of how assumptions can be presented).

10) When evaluating costs and benefits of proposed alternatives, government and 
stakeholders will work together to avoid the inclusion of benefits and costs 
attributable to existing regulations and current practices. This will ensure that 
only incremental costs and benefits are evaluated in the analysis.

11) When benefits or costs cannot be monetized, other quantifiable measures will 
be used. When benefits or costs cannot be quantified, analyses will provide 
qualitative descriptions.

12) Variables will be explicitly stated, described, and referenced to a source and 
used consistently across alternatives. Examples of variables include: discount 
rate, project life, cost of averted fatalities and injuries, and depreciation method 
(again, see the Sample Data Summary Sheet for an example of such a presenta­
tion).

ES-3
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13) Benefits and costs of alternatives will be evaluated and monetized on a com­
mon-year basis for purposes of comparison.

14) Government and stakeholders will cooperate to perform post-cost-benefit re­
view to examine the validity of original assumptions and the accuracy of the 
expected outcomes of the alternatives.

Value of Cost-Benefit Analysis within OPS Decisionmaking

Cost-benefit analysis is a powerful and flexible analytical tool that provides OPS with 
a systematic way of organizing and viewing the merits and costs of regulatory alternatives. 
Even when it is infeasible for OPS to conduct full, quantitative cost-benefit assessments, 
conducting qualitative analysis or performing preliminary analytical steps (e.g., defining 
the target problem, identifying alternatives) will provide valuable information that can 
help to build consensus among stakeholders on key issues. Finally, cost-benefit analysis 
can also provide OPS with insights about the overall effectiveness of alternatives, as well as 
empirical results that can be used to define regulatory priorities.

In spite of the advantages of cost-benefit analysis, it should never be the sole basis for 
decisionmaking. Cost-benefit results are subject to uncertainty, and analyses rarely prove 
conclusively that the benefits of a program exceed the costs (or visa versa). Thus, 
decisionmakers should not interpret quantitative results too literally nor should they be 
bound to a strict cost-benefit test. When used with other tools, however, results from cost- 
benefit assessments will allow OPS to evaluate both the economic efficiency and overall 
effectiveness of existing and proposed programs and regulations.

Recommendations

Clearly the use of cost-benefit analysis can significantly inform and improve decisions 
made by regulatory agencies. It provides a systematic and organized way of understand­
ing the values and costs of alternatives. Like any analytical tool, however, it is effective 
only if used responsibly and within an appropriate context.

Based on the collaborative process that resulted in the creation of this report and the 
pilot test of the pipeline mapping analysis, the Workgroup offers the following recommen­
dations for implementing the guiding principles and framework described in this report:

To the Office of Pipeline Safety:

• Publish a notice in the Federal Register announcing the completion of this re­
port, notifying readers of OPS’ intent to adopt the recommendations in the 
report and seeking public comments. Significant public comments should be 
added to the report in a comments section.

• Post the final report and the significant public comments on the Internet.

• Provide the advisory committee with the tools to conduct peer review, includ­
ing the OMB guidelines, “Economic Analysis of Federal Regulations Under 
Executive Order No. 12866” (or subsequent guidelines) and this report. As 
new members are appointed, provide briefing materials on the committees’ 
role as peer reviewers.

• Provide this report to OPS employees responsible for developing pipeline al­
ternatives, so that they understand the potential use of prospective cost-ben-
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efit analyses to help define problems to be resolved, to develop alternative 
solutions, and to inform decisionmakers of the merits of proposed alternatives.

• Encourage the use of retrospective cost-benefit analyses to examine the effec­
tiveness of existing regulations.

• Continue to usecollaborativestakeholder teams to assist in defining problems 
to be resolved, identifying alternatives to address significant problems, and 
contributing to cost-benefit analysis of alternatives.

• Publish a list of key variables, references, and source documents that are gen­
erally used in all OPS analyses, and publish updates and revisions to these 
when appropriate.

To the Pipeline Advisory Committees:

• Use the guiding principles and the cost-benefit framework described in this 
report during deliberations.

• Prepare for offering guidance to OPS during the development of pipeline al­
ternatives by familiarizing yourself with OMB guidelines for economic analy­
sis by federal agencies and the guiding principles and framework for cost- 
benefit analysis provided by this report.

• Provide leadership to OPS through your evaluation of the basis of cost-benefit 
analysis, including understanding and examining assumptions and uncertain­
ties.

• Ask that OPSseek additional qualified peer review when pipeline alternatives 
require specific expertise beyond that which may be available through the ad­
visory committees. When appropriate, the advisory committees should rec­
ommend competent third party reviewers to provide objective judgement.

To the Pipeline Industry:

• Participate in the development of cost-benefit analysis through the contribu­
tion of reasonable information and data about pipeline operations so that cost- 
benefit analysis can be based on real-world information to the maximum ex­
tent possible.

• Continue to participate in collaborative stakeholder teams to assist in defining 
problems to be resolved, identifying alternatives to address significant prob­
lems, and contributing to cost-benefit analysis of alternatives.

To Other Stakeholders:

• Participate in the development of cost-benefit analysis through the contribu­
tion of reasonable information and data about the costs and benefits of pipe­
line operations so that cost-benefit analysis can be used based on real-world 
information to the maximum extent feasible.

• Continue to participate in collaborative stakeholder teams to assist in defining 
problems to be resolved, identifying alternatives to address significant prob­
lems, and contributing to cost-benefit analysis of alternatives.

ES-5
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Glossary of Terms

alternatives In this context, alternatives refer to any regulatory or non-regulatory OPS programs or 
policies that address pipeline safety.

baseline The condition or set of conditions that would exist but for the outcomes associated with an 
alternative or program. In the context of OPS cost-benefit analysis, baseline would account for the 
absence of OPS alternatives designed to improve or enhance safety of the interstate natural gas and 
liquids pipeline system. The baseline is rarely static; rather, it is usually characterized by conditions 
that are either improving (i.e., a “rising” baseline) or deteriorating (i.e., a “falling” baseline).

benefits Positive incremental effects that result from the implementation of alternatives. Benefits 
can take the form of avoided costs, i.e., costs that would have taken place otherwise but are pre­
vented by an alternative. For cost-benefit analyses, benefits are often organized into safety, environ­
mental, and economic/commercial categories.

benefits transfer The application of economic data, functions, or models collected or defined in 
one benefit valuation setting, to the valuation of benefits in another, similar setting.

bounding analysis A way of interpreting results of cost-benefit analysis that defines the lower and 
upper boundaries of a range of values that represent a cost-beneficial outcome.

consumer surplus The difference between what a consumer is willing to pay for a good and the 
actual market price for that good. Consumer surplus is part of the theoretical basis for determining 
the value, in economic terms, of a change in social welfare (i.e., the well-being of society) resulting 
from an alternative.

contingent valuation A survey technique used to elicit the public’s willingness to pay for goods or 
services that are not commonly available in markets (e.g., clean air). Contingent valuation surveys 
involve the use of hypothetical, or “contingent,” markets.

costs Unfavorable effects associated with an alternative or policy change. Stated another way, costs 
are incremental resources used by entities, such as private sector firms, government agencies, or the 
public, in response to alternatives.

cost-beneficial An evaluation criterion describing the net difference between costs and benefits 
(i.e., net social welfare) associated with alternative courses of action.

cost-effective A term used to describe the lower cost of two or more alternative courses of action 
that provide identical benefits.

cost-benefit analysis An analytical tool used to define, quantitatively and qualitatively, the net 
change in social welfare resulting from alternatives and policy changes, based on the value of their 
beneficial and unfavorable impacts (i.e., benefits and costs). A primary goal of cost-benefit analysis 
is to infonn regulatory decisionmakers about the relative merits of alternative approaches to solving 
problems.

Delphi methods Survey method based on eliciting expert opinion iteratively to construct estimates 
for specific variables. Delphi methods are often used to develop estimates of anticipated costs to 
industry of complying with the requirements of specific programs or alternatives.

discounting An analytical approach for converting resource flows paid in the past or future to 
current values. Discounting is based on the principle that a dollar received today is worth more than 
a dollar received sometime in the future.

discount rate The rate at which past or future resource flows are converted to present values. For 
cost-benefit analyses, discount rates reflect either public or private valuation tradeoffs (i.e., the value 
of forgoing future consumption for present consumption of public or private resources, respectively).

distributional equity The concept that alternatives may create groups that benefit disproportion­
ately as a result of an alternative ’ s impacts, and others that suffer adverse impacts due to an alternative ’ s 
influence. Decisionmakers often incorporate consideration of distributional equity into policy choices, 
in addition to criteria which describe whether alternatives are cost-beneficial (also see cost-benefi­
cial, cost-effectiveness).

economic efficiency The concept that, for a given alternative or change, the value of incremental 
social welfare benefits must equal or exceed that of the incremental social welfare costs created.

G-l
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general equilibrium models Models that account for dynamic linkages and interrelationships be­
tween sectors in the economy, and thus can be used to predict indirect impacts associated with 
alternatives (i.e., changes in prices, outputs, income, and employment).

incremental (cost or benefit) Denotes an additional change in the value of a variable, such as costs 
or benefits, attributable to an alternative (also known as marginal).

non-use value The component of a natural resource that is valued by individuals apart from any 
past, present, or anticipated future use of the resource in question.

opportunity cost A cost that results from a decision to employ resources in a certain way (i.e., a lost 
opportunity to make alternative investments). Opportunity costs are equal to the value of associated 
foregone resources or investments.

pipeline As defined in 49 CFR Part 192 and Part 195, interstate natural gas and hazardous liquids 
pipelines regulated by the U.S. Department of Transportation’s Office of Pipeline Safety.

present value The current, discounted value of a past or future resource flow.

primary research The process of conducting basic research tasks, such as quantitative risk model­
ing or contingent valuation surveys, to answer specific research questions. Research methods that 
rely on values derived from primary research studies (e.g., benefits transfer) are referred to as sec­
ondary research.

producer surplus The difference between the price at which a producer is willing to sell a good and 
the price actually received. As with consumer surplus (see above), used to determine the value, in 
economic terms, of the change in social welfare (i.e., the well-being of society) associated with an 
alternative.

property value studies/hedonic pricing Studies that use information on the prices paid for real 
estate as an indication of how individuals value environmental amenities or disamenities. Hedonic 
pricing is a statistical method used to separate the effects of environmental characteristics on prop­
erty sales price from the effects of other property characteristics (e.g., quality of school systems).

qualitative analysis Use of qualitative research methods to answer specific research questions; use 
of these methods provides qualitative rather than quantified descriptions of variables, parameters, or 
relationships of interest (also see quantitative analysis).

quantitative analysis Use of quantitative techniques (or groups of techniques) to generate esti­
mates of the actual value of specific variables, parameters, or relationships, and to express them in 
quantified terms (e.g., units of product, dollars). Examples of quantitative techniques include, but 
are not limited to, probabilistic risk assessment, decision analysis, and Monte Carlo analysis (also 
see qualitative analysis).

revealed preference methods A group of benefits valuation techniques that infer values for goods 
or services that are generally not traded in markets, by looking at related goods that are traded in 
markets (e.g., property). These methods include, but are not limited to, market supply and demand 
studies, travel cost approaches, and property value studies (also see stated preference techniques).

sensitivity analysis An approach to characterizing the uncertainty associated with estimates of 
unknown values, based on analysis of the sensitivity of such estimates to changes in underlying 
parameters. Performing sensitivity analysis provides a range of plausible values that describe to 
decisionmakers the overall influence of specific sources of uncertainty on the expected outcome.

social welfare A term used by economists that refers to a change in the economic well-being of 
society; social welfare is measured by net changes in producer or consumer surplus (also see pro­
ducer and consumer surplus). In this report, social welfare benefit (or cost) is used synonymously 
with economic benefit (or cost).

stated preference methods A group of benefits valuation methods that employ survey techniques 
to characterize individuals’ willingness-to-pay or preferences for environmental quality or resources 
not typically traded in markets. These methods, which include contingent valuation, involve asking 
individuals about the value or preferences they place on amenities (such as natural resources) and 
the quality of those amenities (i.e., respondents state their value) (also see revealed preference meth­
ods).

transfer payment Payments from one group that are wholly claimed by another group; thus, they 
represent a redistribution of wealth rather than a net change in social welfare (also see economic 
ejficiency and social welfare).

G-2
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travel cost studies Valuation studies that use the cost of travel to a site as an implicit price for use 
of that site; price information is then used to understand demand for the site.

uncertainty The extent to which the estimated value of a variable, relationship, or parameter may 
differ from its true value. Because the true values of many economic and environmental variables 
(e.g., rate of future climate change) are inherently unknowable, results of cost-benefit analyses and 
other economic analyses are generally subject to some uncertainty.

use value The component of value of a natural resource associated with any direct past, present, or 
anticipated future use of, or contact with, that resource.

wiUingness-to-pay The concept that the value of goods and services not typically traded in markets, 
such as environmental amenities, is equal to what consumers are willing to forgo to acquire such 
goods and services. Willingness-to-pay is a measure of a given consumer’s willingness to incur 
opportunity costs in order to acquire goods or services. In a perfectly competitive market, the differ­
ence between a consumer’s willingness to pay for a good or service and what he or she is required to 
pay (i.e., the price) equals consumer surplus (also see consumer surplus).
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Value and Use of Cost-Benefit AnalysisI.

Th is report describes a framework developed by the Office of Pi pel i ne Safety (OPS) for 
analyzing the costs and benefitsof its regulations and programs. There are growing efforts 
to make government more accountable to the public, to enhance government efficiency, 
and to improve regulatory alternatives designed to protect safety and the environment.1 
Indeed, there is increasing interest about whether the benefitsof safety and environmental 
regulations and alternatives justify the associated costs, particularly as these regulations 
and alternatives expand in complexity and scope to address more difficult environmental 
and safety concerns.

Decisions about policy alternatives often involve the consideration and integration of 
various interrelated issues, including political, social, technical, and economic concerns. 
Cost-benefit analysis is one tool among many available for evaluating the effectiveness of 
policy choices. Specifically, cost-benefit analysis can help:

• Define the problem;

• Assess different alternatives for achieving goals;

• Promote efficient resource allocation by enabling more informed 
decisionmaking by the federal government;

• Provide insights as to the economic efficiency of federal regulations and pro­
grams;

• Identify other important factors besideseconomiceffieiency, such as unintended 
consequences of alternatives and the distribution of costs and benefits among 
d i f feren t g ro u ps of sta keh o I ders.

Requirements For Cost-Benefit Analysis Under 

the 1996 Pipeline Safety Act
II.

As early as 1979, OPS performed economic analyses to carry out Congressional man­
dates and to support its regulatory goals and objectives for the hazardous liquid and natu­
ral gas pipeline industries. Since 1946, the Administrative Procedures Act and other stat­
utes and executive orders have required federal agencies to perform analyses of the costs 
and benefits to support their policy decisions. For example, President Reagan issued Ex­
ecutive Order 12291 requiring agencies to perform cost-benefit analyses (known as Regula­
tory Impact Analyses) of all proposed rules and to select the least costly alternative. The 
latest requirement, Executive Order 12866, requires that all federal agencies perform cost- 
benefit analyses for proposed or existing regulations which may have economically signifi­
cant impacts (defined as an annual impact equal to or greater than $100 million).2 Execu­
tive Order 12866 also specifies that agencies must make a reasonable determination that 
the benefits of regulations justify the costs and develop the most cost-effective approaches 
that impose the least burden on society.

1 The Office of Technology Assessment (OTA) concluded that the “ideal” regulatory and non-regulatory 
policy instruments for protecting the environment would be as cost-effective and fair as possible, and accommo­
date increasingly rapid changes in science and technology. (See: “Environmental Policy Tools: A User’s Guide,” 
prepared by U.S. Congress, Office of Technology Assessment, September 1995).

2 “Economic Analysis of Federal Regulations Under Executive Order No. 12866,” memorandum for mem­
bers of the Regulatory Working Group, prepared by the Office of Management and Budget, January 1996.

1
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In addition to E.0.12866, the Accountable Pipeline Safety and Partnership Act of 1996 
contains specific requirements for the Office of Pipeline Safety (OPS) to identify the costs 
and benefits associated with proposed standards.3 The Act requires that a standard pre­
scribed under it be “...based on a risk assessment, the reasonably identified or estimated 
benefits expected to result from implementation or compliance with the standard.”4 The 
Act also establishes that in doing risk assessments under the Act, theSecretary of Transpor­
tation must identify “...regulatory and nonregulatory options that theSecretary consid­
ered in prescribing a proposed standard,” and must identify “...costs and benefits associ­
ated with the proposed standard.”5

Finally, the Act stipulates that theSecretary of Transportation must propose or issue a 
standard only after making a reasoned determination that the benefits of the standard jus­
tify its costs, unless otherwise required by statute. This statutory mandate for cost-benefit 
analysis is unique within the Department of Transportation (DOT), and it motivated OPS 
to revisit existing approaches to conducting economic analysis.

Creation of a Joint Cost-Benefit WorkgroupIII.

The statutory requirement for cost-benefit analysis and peer review as prescribed in 
the Accountable Pipeline Safety and Partnership Act of 1996 will most likely result in in­
creased scrutiny of OPS economic analyses. In response to the Act, OPS began by talking 
with stakeholders about the best means to meet the statutory requirements. OPS then ex­
panded on this goal, and began exploring more effective ways for OPS to perform eco­
nomic analyses to meet current and future program requirements. Because OPS’ experi­
ence is that collaboration among stakeholders improves results and reduces conflicts, OPS 
sought input from stakeholders to carry out its mission. OPS believes that a collaborative 
process is the optimal approach for meeting statutory requirements for cost-benefit analy­
sis; and that collaboration improves the quality of information used in policy decisions.

An added benefit to using a collaborative approach is that OPS will have greater op­
portunity to compile information and data needed for analyses. More often than not, the 
community regulated by an agency possesses much of the information required for analy­
ses. A collaborative framework may result in more effective economic analyses by improv­
ing access to higher quality information and data; it may also provide insights on the use 
and interpretation of data. OPS will continue to work closely with the pipeline industry 
and other stakeholders to explore methods to leverage its ability to do its mission.

OPS and the pipeline industry held preliminary meetings to review the need for col­
laborating on cost-benefit analyses of future OPS alternatives and related issues. Both con­
cluded that a collaborative process would improve OPS cost-benefit analyses and would 
therefore benefit all stakeholders. Asa result, a joint OPS/Stakeholder Workgroup formed 
to develop a collaborative process for performing cost-benefit analyses. After a few initial 
meetings, the Workgroup realized the necessity for, and the benefits to be gained by, broad­
ening stakeholder participation. The pipeline technical advisory committees also made 
recommendations to broaden participation in and representativeness of the Workgroup 
during an early discussion of the development of this report. The initial Workgroup evolved 
into one composed of representatives from OPS, the National Oceanic and Atmospheric 
Administration (NOAA), the Department of the Interior (DOI), the American Petroleum

3 Pub. L. 104-304, October 12,1996.

4 Section 60102 of Pub. L. 104-304.

5 Ibid.
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Institute (API), the Gas Research Institute (GRI), the American Gas Association (AGA), the 
Interstate Natural Gas Association of America (I NGAA), the American Public Gas Associa­
tion (APGA), and a number of hazardous liquid pipeline, natural gas distribution, and 
natural gas transmission companies.

After exploring stakeholder perspectives and experiences with government economic 
analyses and the application of these analyses within regulatory decisionmaking, the 
Workgroup concluded that OPS needed a documented framework, i.e., process and guid­
ance, for conducting collaborative cost-benefit analyses that OPS can use and that stake­
holders can understand. The Workgroup believed that such a documented framework is 
necessary for stakeholders to participate effectively in future OPS pipeline alternatives. 
The value of such a document framework became apparent based on the large number of 
issues, concerns, and views expressed in early Workgroup meetings. As envisioned by the 
Workgroup, the framework consists of a process for interaction among stakeholders repre­
senting the government, industry, environmental and safety constituencies, and the pub­
lic. Goals of the framework include improving OPS cost-benefit analyses, minimizing con­
flicts and disagreements among stakeholders that may plague the rulemaking process, and 
producing the right type and amount of information for OPS to carry out its mandates and 
make regulatory and programmatic decisions. As such, the Workgroup hopes and antici­
pates that the framework will produce the following:

More informed decisionmaking in public policy transactions.

Clearer regulatory priorities and transparent tradeoffs between alternative 
outcomes.

Identification of important factors besides economic efficiency for 
decisionmakers to consider, such as distributional equity (i.e., “winners” ver­
sus “losers”) or the potential for irreversible or unintended consequences.

More efficient regulations that solve actual problems.

More informed stakeholders, more efficient and effective interactions among 
stakeholders, and decreased potential for prolonged conflicts and litigation.

Promotion of mutual understanding and interests.

The remainder of this report provides a detailed description of the cost-benefit frame­
work developed by theWorkgroupforOPSand approved by the Technical Advisory Com­
mittee. InSection IV, we delineate a set of basicguiding principles that should characterize 
all credible OPS economic analyses. In Section V, we describe each of the major compo­
nents, or analytical steps, of the collaborative cost-benefit framework and provide detailed 
guidance for conducting each step. Section VI describes the role of technical advisory com­
mittees in reviewing and evaluating OPS economic analyses.

To test, illustrate, and refine the OPS cost-benefit framework, the Workgroup applied 
the process and guidance to a case study of an actual, recent OPS alternative—a voluntary 
alternative that requires participants to submit pipeline location information. This case study 
is presented in Appendix A to this report. Since the goal of the Workgroup was to use this 
case study as a tool to refine the framework and to illustrate the application of its process 
and guidance, the Workgroup did not conduct a full quantitative assessment of the map­
ping alternative. In addition to providing analytical results, Appendix A reviews the chal­
lenges inherent to the application of the collaborative framework described in this report to 
this particular case, as well as a few broadly applicable “lessons learned.”

3
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Guiding PrinciplesIV.

Before developing the OPS cost-benefit framework, the Workgroup crafted a set of 
guiding principles. Developed in a collaborative setting, the guiding principles and the 
cost-benefit framework reflect and are consistent with standard accepted economic con­
cepts and practices, including those established in the Office of Management and Budget’s 
(OMB) guidance for economic analyses performed by federal agencies. In addition, a vari­
ety of other key sources and texts on economic and cost-benefit analysis were referenced 
for development of this framework (see the Annotated Bibliography for the complete list of 
source documents used). During the Workgroup’sexploration of stakeholder perceptions 
and experiences with economic analyses in regulatory decisionmaking, it became evident 
that the framework should describe cost-benefit analysis concepts and principles so as to 
be easily understood by stakeholders who are not economists. Given that the Workgroup’s 
precept is that stakeholder and public comprehension facilitate meaningful participation, 
all Workgroup participants agreed that the guidance and process for the framework had to 
be understandable to the layperson if OPS is to fully realize its goals for conducting cost- 
benefit analyses. With this goal in mind, the Workgroup collaboratively developed the 
following guiding principles for OPS cost-benefit analyses:

1) The Accountable Pipeline Safety and Partnership Act of 1996 provides thestatu- 
tory authority for performing cost-benefit analysis for pipeline safety and en- 
v i ron mental al ternati ves, i ncl ud i ng standards and reg u lations p roposed by the 
Office of Pi pel i ne Safety.

2) Cost-benefit analysis is an analytical tool used to assess the change in social 
welfare (i.e., the economic well-being of society) that would result from regu­
latory alternatives. The change in social welfare is the difference in the well­
being of society under current conditions and industry practices versus those 
required under proposed alternatives.

3) Cost-benefit analysis will be performed on proposed alternatives that have more 
than a minimal economic impact. The no-action alternative will be evaluated 
(i.e., a baseline that reflects maintaining the status quo). Exceptions to per­
forming cost-benefit may include products of negotiated rulemakings, emer­
gency regulations, or adoption of consensus standards.

4) Analytical efforts will be scaled appropriately with respect to the likely signifi­
cance of proposed alternatives and the range of discretion provided by statu­
tory mandates.

5) The regulated industry and other stakeholders will be encouraged to work 
together to identify and provide data and guidance for using data within a 
cost-benefit analysis. Cost-benefit analysis will include an evaluation of cur­
rent conditions and industry practices.

6) Cost-benefit analysis will be developed iteratively, incorporating input from 
stakeholders during each stage of the analysis.

7) Cost-benefit analysis will rest on a foundation of accepted economic theory 
and will utilize best practice economic methods for the characterization (quali­
tative or quantitative) of costs and benefits. The Office of Management and 
Budget’s “Economic Analysis of Federal Regulations” under Executive Order 
12866 reflects these principles and addresses best practices for economic analysis 
of significant regulatory actions.

8) Cost-benefit analysis includes uncertainties. Uncertainties will be described 
explicitly in each analysis, including the magnitude and distribution of each 
significant source of uncertainty.
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9) Assumptions used in OPS cost-benefit analysis will be clearly described.

10) When evaluating costs and benefits of proposed alternatives, government and 
stakeholders will work together to avoid the inclusion of benefits and costs 
attributable to existing regulations and current practices. This will ensure that 
only incremental costs and benefits are evaluated in the analysis.

11) When benefits or costs cannot be monetized, other quantifiable measures will 
be used. When benefits or costs cannot be quantified, analyses will provide 
qualitative descriptions.

12) Variables will be explicitly stated, described, and referenced to a source and 
used consistently across alternatives. Examples of variables include: discount 
rate, project life, cost of averted fatalities and injuries, and depreciation method.

13) Benefits and costs of alternatives will be evaluated and monetized on a com­
mon-year basis for purposes of comparison.

14) Government and stakeholders will cooperate to perform post-cost-benefit re­
view to examine the validity of original assumptions and the accuracy of the 
expected outcomes of the alternative.

In the Workgroup’s view, these principles represent the most important guidelines for 
all stakeholders and the advisory committees or other peer reviewers to be aware of when 
using and evaluating OPS cost-benefit analyses. In the future, OPS may refine, add to, and 
even change these guiding principles to be consistent with changes in economic theory and 
methods.

These principles also explicitly lay out important process steps and rules for imple­
menting the framework. For example, Principle 1 states that the statutory mandate for cost- 
benefit analyses applies not only to new regulations but also to other OPS alternatives. 
Principles highlights the importance of collaboration between stakeholders and of making 
data available as part of thecollaborativeeffort. Collaboration and communication between 
stakeholders is also reflected in several other principles. For example, Principle 6 states the 
need for stakeholder participation during each stage of the analysis, underscoring the it­
erative nature of the cost-benefit framework. Principle 14 states the value of performing 
collaborative post-analysis reviews, which may provide insights as to whether alternatives 
address the target problem, and whether they prove to be cost-beneficial.

Framework for Cost-Benefit Analysis of OPS AlternativesV.

Background

Over the last two years, a joint OPS/Stakeholder Workgroup has addressed outstand­
ing issues and questions regarding cost-benefit analysis of OPSalternatives. A key result of 
this collaborative effort is a set of guiding principles for conducting cost-benefit analyses of 
these alternatives. These guidelines draw on accepted principles of economic and statisti­
cal theory that form the methodological basis of regulatory cost-benefit analysis. As part of 
this effort, the Workgroup reviewed in detail the major components of a standard frame­
work for conducting cost-benefit analysis. This chapter provides a description of each of 
these components, with the goals of: (1) communicating the outcome of the Workgroup’s 
discussions, and (2) providing guidance that describes each step in the cost-benefit process 
as it can be applied to future OPS alternatives. The following process steps, as shown in 
Exhibit 1, are reviewed:
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Identifying and Defining the 
Target Problem

Identifying Available Alter­
natives

Exhibit 1
Major Process Steps in OPS Cost-Benefit Analysis

Identify and Define the Target Problem
Def i n i ng the Basel i ne(s)

Defining the Scope and Pa­
rameters of the Analysis

Defining and Analyzing 
Costs

Identify and Define Available Alternatives

>'
f Non-Re gulatory^N
Xs>)(((^Alternatives>x' 2C Regulatory

Alternatives

Defining and Analyzing Ben­
efits

> r

Perform Initial Screen of Alternatives

Interpreting and Using Cost- 
Benefit ResultsDo

NoAlternatives 
Pass Initial 

sScreeningV

Eliminate Alternative 
from Analysis■> Evaluating the Value and Ef­

fectiveness of the Cost-Ben­
efit Process

Yes

In the remainder of this chapter, 
we describe approaches to each of 
these steps and key analytical issues 
that may be encountered when analyz­
ing OPS alternatives. (At the end of 
this report, we also provide a Sample 
Data Summary Sheet that contains an 
example templateof key assumptions, 
values, and sources used to develop 
an analysis.)

Define the Baseline(s) to Apply to the Alternatives Selected

A
Define Scope and Parameters for Analysis

>'
Analyze Costs ^ Analyze Benefits

>'JL
Compare Coststo Benefits

A
Interpret Cost-Benefit Results

> *
Identifying and Defining 
the Target Problem

Many federal programsand alter­
natives, including OPS alternatives, are designed to address problems not addressed by 
private markets. For example, the private market may not have economic incentives or 
access to proprietary information to make available detailed pipeline location data. Be­
cause it is not always clear whether a federal alternative is the most appropriate means for 
addressing a problem, identifying and defining the target problem in some detail is a criti­
cal first step of cost-benefit analysis. This step helps to frame a question that is often revis­
ited later in the analysis. That is, this step provides insight on whether an OPS alternative is 
necessary to achieve the desired result. As such, this step often involves determining if an 
actual problem exists, the root source or cause of the problem, the manifestation of the 
problem (e.g., effects on humans or the environment), and the expected trajectory of the 
problem over time. Further, development of an accurate definition of an alternative’s de­
sired outcome is a crucial step toward engaging stakeholders.

Use Cost-Benefit Results to Evaluate Alternatives

Identifying Available Alternatives

The second step of a cost-benefit analysis involves identifying all available alternatives 
for addressing the target problem. One approach is to group alternatives that involve non- 
regulatory approaches, such as voluntary or incentive-based programs, other alternatives
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that mandate specific actions (i.e., traditional “command-and-control” regulation), or 
combinations of voluntary and regulatory actions. The no-action alternative should 
always be considered. The objective of listing alternatives is to understand the full 
range of relevant options that policymakers may have at their disposal. Including op­
tions that have different costs and benefits may result in a better understanding of 
incremental costs and benefits of individual approaches than analyses that evaluate a 
single alternative or policy end-point.

Next, the alternatives are screened down to a smaller set of options that will be 
evaluated through cost-benefit analysis. To perform screening, OPS first assesses 
whether the available alternatives are distinct enough, in terms of both their elements 
or provisions and their probable impact, to be assessed separately. This step requires 
ORStoconsider whether an alternative may actually be implemented, which is often a 
function of other factors such as political or technical feasibility. For example, an alter­
native requiring a new pipeline inspection technology that is still in a prototypical 
stage of development may not be feasible until the technology becomes commercially 
available.

Completion of the first process step, identification of the target problem, will pro­
vide information to the screening analysis by indicating which alternatives are un­
likely to mitigate or solve the target problem. Also, it will provide preliminary evi­
dence as to whether one or more of the available alternatives are cost-beneficial. A
command-and-control regulation requiring installation of state-of-the-art inspection 
technology that increases an industry’s costs by an order of magnitude, for example, is 
not likely to be cost-beneficial. Additionally, even alternatives that have potential to 
solve the target problem in a cost-beneficial manner may be dominated by other, more 
attractivealternatives. For example, the voluntary pipeline 
mapping alternative, analyzed in the Appendix to this re­
port, is one approach that dominates similar command- 
and-control-based alternatives.

Guiding Principle 9:
“Assumptions used in cost-benefit analysis 
will be clearly described.”

It should also be recognized that the value of identify­
ing multiple alternatives is, in part, discussing those alter­
natives andconsi dering combining two or more approaches 
that could prove more effective or cost-beneficial than a 
single alternative. Allowing time for creative dialogue at 
an early stage may reduce the overall time required to re­
solve problems and implement solutions.

In conducting a cost-benefit analysis, OPS may 
make simplifying assumptions in place of imper­
fect or unavailable data. As stated in Guiding 
Principle 9, a basic tenet of sound cost-benefit 
analysis is that, when presenting analytical re­
sults, all assumptions should be communicated 
clearly and transparently. Clarity and transpar­
ency of presentation will enhance decisionmak­
ing by providing a more complete picture of the 
limitations of an analysis.

Upon completion of the screening step, the analyst 
should explicitly state which alternatives were screened 
out or combined for purposes of analysis and why. Fur­
thermore, the basic components or provisions of those al­
ternatives to be included in the analysis should be de­
scribed. If possible, “ballpark” estimates of expected ben­
efits and costs should be developed. These preliminary 
estimates could take the form of qualitative or quantita­
tive (i.e., order-of-magnitude) descriptions of likely costs 
and benefits based on existing knowledge or expert opin­
ion. The questions encountered in developing ballpark es­
timates will assist the analyst in identifying data require­
ments and deciding how to focus the technical approach 
of the analysis. Finally, key groups or populations that may 
be affected by implementation of alternatives should also 
be identified during this step.

A general guideline for clearly presenting as­
sumptions used in an analysis is that the audi­
ence should not have to search for critical infor­
mation. Thus, it may be useful to group and 
present major assumptions (e.g., time period, 
baseline parameters) in summary form some­
where in the analysis. For example, see the 
Sample Data Summary Sheet at the end of this 
discussion. This sheet provides as example 
template for describing key assumptions, val­
ues, data, and sources used to develop an 
anlysis.
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Defining the Baseline(s)

To accurately characterize the impacts of a particular OPS alternative, a cost-benefit 
analysis should establish the attributes of the baseline situation, i.e., the world as it would 
look in the absence of the alternative. Only benefits and costs that are incremental to this 
baseline scenario should be counted in the measure of net social welfare attributable to the 
new regulation or alternative. It is important to develop baseline assumptions as accu­
rately as possible to provide context to the calculation of benefits and costs that directly 
result from the promulgation of a new program or alternative.

By definition, the baseline case is highly dynamic, usually characterized by conditions 
that are either improving or deteriorating. For example, when an industry undertakes 
practices beyond those required by regulations, the baseline can be said to be improving or 
“rising.” Alternatively, if economic conditions are declining, and industry practices dete­
riorate as a result of a poor economic outlook, the baseline is said to be “falling.” Because 
current practices and conditions are often difficult to predict with certainty, and conditions 
in the future are always uncertain, careful specification of the baseline is challenging but 
also critical to a credible analysis.

A useful approach to beginning the baseline definition process is to organize the infor­
mation that characterizes the baseline case by its various components, including eoonomic, 
technological, and regulatory factors. The economic component considers trends in economic 
conditions that, through changes in markets or prices of specific products, may affect the 
magnitude of costs or benefits absent the alternative. Economic trends often wield strong 
influence over the ability of private firms and government agencies to make incremental 
investments and to engage in new activities and programs in the baseline. For example, 
under improving economic conditions, pipeline operators may invest in projects based on 
new technologies as access to capital increases. Unfortunately, it is very difficult to forecast 
economic trends with accuracy, particularly beyond the near-term. Hence, OPS should 
balance the advantages of scoping the analysis to include major economic baseline trends 
over the long-run with the cost of doing so.

The technological component considers whether important changes in relevant tech­
nologies may take place in the absence of the alternative. Determining the technological 
baseline is occasionally fraught with the same degree of uncertainty as is forecasting eco­
nomic trends. However, it is often feasible to make reasonable assumptions about the rate 
of change of a particular relevant technology if adequate research is performed. For ex­
ample, when assessing the baseline for an OPS alternative that requires pipeline location 
data, vendors of pipeline mapping software and closely related products (e.g., GIS soft­
ware) provided OPS with a reasonable range of assumptions regarding the likely future 
penetration of these technologies within industry and public agencies.

The regulatory component of the baseline considers whether other existing or planned 
regulations or alternatives (i.e., those not included in the alternatives being analyzed) may 
affect the requirements of the program being assessed. Assessment of the regulatory baseline 
can be complicated by the presence of multiple regulatory bodies with responsibility over 
the same facilities.

For each of these components, OPS should attempt to determine which are critical to 
the analysis, and should then assess the extent to which baseline trends and practices in the 
industry may evolve over time. Obviously, it may be challenging to forecast ail of the com­
ponents of the baseline case with accuracy. Therefore, it may be reasonable to develop 
alternative baseline assumptions that characterize what might occur in the absence of a 
regulation or alternative (i.e., the creation of reasonable upper-and lower-bound estimates 
for each of the critical factors). In general, OPS should focus on aspects of the baseline case
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that seem most significant, i.e., those likely to have a profound influence on results. As with 
all components of an analysis, all uncertainties associated with baseline definition should 
be identified up front and all assumptions should be clearly stated in the report of the 
analysis.

Defining Scope and Parameters of Analysis

Scoping the parameters to be included in a cost-benefit analysis (i.e., determining ex­
actly what will be analyzed) is critical to focusing analytical resources effectively. This step 
also provides early insight on how informative results are likely to be, and thus how valu­
able these results may be to decisionmakers. For example, if only a few categories of ben­
efits and costs are likely to dominate the analytical results, extending the scope to include 
other benefit and cost categories will probably not provide much additional information of 
value to decisionmakers. On theotherhand, providing information that helps stakeholders 
understand thesignificanceand overall impact of certain costs and benefits on the outcome 
is very important. Typical parameters to scope before beginning an analysis are the time 
period of the analysis and major categories of costs and benefits, as described below.

Time Period of the Analysis

The time period addressed in a cost-benefit analysis should reflect a reasonable ap­
proximation of the time during which costs will be incurred and benefits will be realized as 
a resultof an OPS alternative. A logical starting point for an analysis is the point in time at 
which the baseline scenario and the proposed alternative scenarios begin to diverge, i.e., 
the time at which these scenarios begin to generate different costs and benefits. OPS must 
also define the end-date for the analysis.

As a general rule, thesametime period should be applied to costs and benefits through­
out the analysis. In many cases in which capital investments are required, however, ben­
efits generated by these investments may occur much later in time than the initial capital 
outlay. For example, as Exhibit 2 illustrates, an investment in new pressure testing equip­
ment (CAPITAL,) creates environmental 
benefits (BENEFIT,) that begin in 2005, 
just as the first capital cycle ends. When 
the timing of costs differs from the tim­
ing of associated benefits as in this case, 
a common approach to establishing a 
time period is to first determine the tim­
ing of one complete cycle of capital costs 
(i.e., five years). Then, the analysis should 
determine the time period over which the 
benefits generated by the capital invest­
ment are likely to occur. In thisexample, 
the analysis could address the time pe­
riod to 2010, which represents one full 
cycle of capital costs and associated ben­
efits; therefore, it would not include the 
second capital flow (CAPITAL,,) or asso­
ciated benefits (BENEFIT,).

Exhibit 2
Timing of Costs and Benefits

2000 2005 2010 2015 2020
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Categories of Benefits and Costs

A key aspect of defining the scope of an analysis is to consider the major categories of 
costs and benefits that may result from an alternative. The outcome of this step will lay the 
groundwork for the analysis. First, developing a list of costs and benefits will provide all 
stakeholders involved in the analysis an opportunity to identify missing categories, and to 
understand and contribute to the content of the analysis. Second, this step helps to focus 
attention and resources on a more limited set of issues (i.e., those categories that most influ­
ence overall benefits and costs). Finally, identifying which categories of costs and benefits 
are likely to be significant in magnitude early in the process will help to define data needs 
and possible approaches for assessing or quantifying costs and benefits.

Defining and Analyzing Costs

This section reviews the steps involved in analyzing the costs of pipeline alternatives. 
The goal of a cost analysis is to characterize the incremental economic costs incurred by 
affected industries, government, and public entities that engage in activities to meet the 
provisions of an alternative. Costs should be evaluated for each alternative included in the 
scope of the analysis.

The major steps in cost analysis are as follows:

• Identify and describe the cost categories to be analyzed;

• Quantify the cost impacts of the alternatives; and

• M oneti ze these cost i m pacts.

Below, we discuss each of these steps in more detail.

Identify and Describe Cost Categories for Analysis

Costs within a cost-benefit analysis represent the “opportunity cost” of resources used 
or benefits foregone as a result of a regulatory alternative. That is, the opportunity cost of a 
decision to employ resources in a certain way is equal to the value of other investments or 
goods and services foregone as a result of this decision.

The incremental costs of OPS alternatives are incurred by government agencies, pri­
vate-sector firms, and the public at large. Government agency costs generally result from 
developing and administering OPS programs, as well as from training, monitoring, report­
ing, permitting, and enforcement activities. Private sector firms such as pipeline operators 
typically incurcosts to participate in or comply with the requirements of OPS alternatives. 
These costs can include purchases of capital and equipment, expenditures on employee 
training programs, or enhanced operation and maintenance of existing pipeline systems. 
Finally, the public may bear opportunity costs related to OPS alternatives such as costs 
associated with reduced convenience, lost time, or a slower rate of technological innova­
tion.

The goal of this stage of the assessment is to develop a qualitative understanding of 
costs before quantifying and monetizing them. To do so, it is useful to first create a com­
plete inventory of cost impacts expected to result from the alternative under consideration. 
For best results, all potentially affected groups should have input in creating this inven­
tory.
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Direct Costs

Exhibit 3 displays one approach to composing an inventory of cost categories relevant 
to OPS pipeline alternatives. The major cost categories shown here are direct and indirect 
costs. Direct costs, comprised of one-time and on-going cost subcategories, are generally 
more amenable to evaluation because they are incurred directly by private firms, govern­
ment agencies, or public entities and are usually accounted for discretely. For direct costs, 
actual cost data or accurate estimates of costs are often readily available. One-time direct 
costs are usually purchases of capital assets that generate a stream of future benefits and 
whose costs are amortized, i.e., spread out over the expected lifetime of the asset.7 To 
participate in OPS alternatives, industry is likely to incur the majority of direct, one-time 
capital costs. Examples of typical capital costs resulting from OPS alternatives may in­
clude, but are not limited to, control devices, computer hardware, physical pipeline infra­
structure, land, or monitoring equipment.

Govern ment 
entities may incur 
direct, one-time 
capital costs also 
but are more likely 
to incur on-going 
direct costs such as 
administration ex­
penses. On-going 
costs are another 
subcategory of di­
rect costs. These are 
costs that are in­
curred periodically 
by entities to main­
tain capital assets or 
to conduct other 
continuous activi­
ties related to an al­
ternative. On-going costs are usually not amortized, but are attributed to the period in 
which they are incurred. Examples of common on-going costs include:

Exhibit 3
Potential Costs of OPS Alternatives

Cost
Categories

Cost
SubCategories Example Cost Impacts Availability of Cost Data
One-Time
(Capital)

Usually available; capital costs and 
related expenses are typically tracked 
explicitly by accounting systems.

Direct • Capital purchase of hardware for in­
line inspection devices 

« Installation of capital equipment
Ongoing Operation and maintenance of capital Usually available; these cost

categories may be lumped into facility 
overhead, thus requiring additional 
research and analysis.

equipment
Monitoring/oversight activities 
Training pipeline employees 
Administrative activities

Indirect Producer and 
Consumer 
Surplus Losses

Highly data-intensive; requires 
estimates of changes in prices, 
quantities, and elasticities of demand 
and supply; may require dynamic 
modeling. For OPS initiatives, these 
impacts are usually evaluated 
qualitatively.____________________

Price increases for consumer goods 
“Crowding out” of private investment 
Loss of time or convenience 
Slowing of technological innovation

• Operationsand Maintenance: Operationsand maintenance costs (or “O&M” 
costs) are expenses related to operating and maintaining capital equipment, 
infrastructure, or physical assets. These costs are often expressed as a percent­
age of annual capital costs.

• Administrative Costs: Administrative costs may include expenses for sup­
plies and other non-capital equipment(e.g., office supplies), time spent review­
ing standards, performing paperwork and related administrative duties, tech­
nical support, and other labor.

• Training Costs: Some pi pel inesafety alternatives may not requi recapital equip­
ment, but may require pipeline operators to train employees in certain proce­
dures designed to improve safety. The costs of training these employees is an 
ongoing cost. Salaries and related benefits for personnel are also considered 
ongoing costs.

7 Some one-time expenses, such as costs for acquiring software, may not be amortizable under existing tax
laws.
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Indirect Costs

Indirect costs are the second major category of costs resulting from OPS alternatives. 
These represent opportunity costs, often borne by the public or private sector industries, 
resulting from the indirect influence of OPS alternatives on markets and related entities. 
Indirect costs can be thought of as negative changes in market conditions that cause real 
economic losses for consumers or producers.8 For example, an alternative which causes a 
reduction in the supply of a certain good (or service) and thus an increase in the price of 
that good (or service) creates real economic losses that are attributable to the alternative. 
These types of losses are referred to as consumer and producer surplus losses.

Consu mer su r pi us equals the d ifference between the maxi mum amount a consu mer is 
willing to pay for a unit of a good or service and what they are required to pay for a unit 
(i.e., the market price). Producer surplus equals the difference between the amount a pro­
ducer is paid for a unit of a good or service and the minimum amount the producer would 
accept to supply that unit. Changes in consumer or producer surplus will result when the 
impacts of an OPS alternative are substantial enough to influence market supply or de­
mand conditions, in turn creating significant price changes.

Each analysis should establish the extent to which markets will be affected. Other 
indirect impacts may warrant more detailed consideration. For example, “crowding out” 
of private capital investment is one type of producer surplus loss that could result if an OPS 
alternative requires significant investments on the part of affected firms.9 If these invest­
ments affect the amount of capital available to a firm, they may then “crowd out” or com­
pete with a firm’s ability to make other profitable investments in assets and equipment. 
Output and profits may fail commensurately, resulting in producer surplus losses.

Estimating indirect cost impacts (i.e., consumer and producer surplus losses) such as 
“crowding out” effects often requiressophisticated economic modeling techniques.10 Hence, 
because of the resources generally required to employ these models, quantitative analysis 
of these effects may be outside the scope of most OPS cost-benefit analyses, but OPS should 
address indirect impacts qualitatively when possible.

Other Factors to Consider

A few factors should be considered in the process of identifying important cost catego­
ries. First, it is common to overlook benefits foregone (i.e., costs) as a result of implement­
ing anew OPS program or alternative. Foregone benefits are beneficial impacts that would

8 In this context, the terms economic loss and economic cost are synonymous with social welfare loss, a more 
technical term used by economists to refer to economic costs. Throughout this discussion, we use the former terms 
for simplicity and clarity.

9 An extensive literature exists addressing the impacts of environmental and other public regulation on the 
productivity and competitiveness of firms and industries, including “crowding out” effects. A brief list of refer- 
enceson this topic includes: (1) Jaffe, Adam B., Steven R. Peterson, Paul R. Portney, and Robert N. Stavins, Envi­
ronmental (Regulation and International Competitiveness: What Does the Evidence Tell Us?, Discussion Paper 94-08, 
Resources for the Future, 1994; (2) Jorgenson, Dale W., and Peter J. Wilcoxen, 1992, “Impact of Environmental 
Legislation on U.S. EconomicGrowth, Investment, and Capital Costs,” in Donna L. Brodsky, ed., U.S. Environmen­
tal Policy and Economic Growth: How Do We Fare?, Washington, D.C.: American Council for Capital Formation; (3) 
Viscusi, W. Kip, “Frameworks for Analyzing the Effects of Risk and Environmental Regulations on Productivity,” 
American Economic Review, Vol. 73, No. 4,1983; and (4) Robert H. Haveman and Gregory B. Christainsen, “Envi­
ronmental Regulations and Productivity Growth,” Environmental Regulation and the U.S. Economy, Washington, 
D.C.: Resources for the Future, 1981.

10 General equilibrium models are commonly used to estimate indirect costs impacts when these impacts 
have far-reaching consequences for the economy. The strength of these models is that they can explicitly account 
for linkages between sectors of the economy, but they can also be relatively expensive, data-intensive, and time­
consuming to develop.
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have taken place in the baseline, but that are lost, often unintentionally, as a result of the 
decision to implement OPS program activities. For example, an alternative requiring the 
installation of inspection devices may require operators to shut down segments of pipe for 
a short time. This may disrupt continuous product supply, resulting in real economic costs. 
It is easy to overlook foregone benefits when cataloging cost impacts, but in some cases, 
they may exemplify an important opportunity cost and should declassified as such.

Second, analysts should take care to avoid categorizing transfer payments as costs or 
as benefits. Transfer payments reflect only a redistribution of wealth. That is, they are re­
sources gained or lost by one group that are wholly offset by gains or losses realized by 
another entity. For example, a reduction in insurance premiums that results from an im­
provement in pipeline safety is a transfer payment rather than an economic cost or benefit, 
if the reduction in premiums is matched by a reduction in insurance claim payments. Iden­
tifying transfer payments is often useful in characterizing the distributive impacts of alter­
natives; however, they should not be classified as or included in net costs and benefits. 11

Finally, it is noteworthy that OPS is a federal agency funded by user fees paid by pipe­
line operators, rather than through appropriations of federal government revenues. This 
introduces an interesting nuance to the analysis of the costs of OFS alternatives. Whereas 
an analyst would normally categorize costs borne by a federal agency as government costs, 
in the case of OPS, program costs incurred to enact programs and alternatives are effec­
tively passed on to industry in the form of user fees. These costs could thus be categorized 
as private or quasi-private costs, instead of as government costs. Making this distinction may 
be a more accurate depiction of the distributive impacts of an alternative (i.e., which groups 
benefit or experience losses).12 Whether costs attributed to OPS alternatives are catego­
rized as private or government costs, however, will not influence the absolute value of total 
costs w i 11 be the same.

Quantify the Cost Impacts

After identifying distinct categories of costs, the next step is to develop quantitative 
measures of the magnitude of each category of cost. Developing quantified cost measures 
is sometimes as simple as reading cost data from an accountant’s report, but more often 
requires additional analysis or research to discern the timing or true extent of costs that 
should be attributed to an alternative. In many cases, the analyst will need to estimate such 
costs given a lack of factor-specific data.

Cost metrics that are not al ready expressed i n a monetized form are typical ly expressed 
as units of a commodity or service with economic value. For example, hours of engineering 
staff time, numbers of computer workstations, and contract services hired areall examples 
of cost metrics derived from performing aquantitative analysis of costs. Below wedeseribe 
available methods typically used to develop quantified cost estimates.

• Existing Cost Data: All firms in the pipeline industry maintain extensive data 
and information describing their cost structure, not only for tax reporting pur­
poses but for managing business operations. Most government agencies also 
track cost data to estimate the costs of various programs, but these cost data 
are often less precise and disaggregate than industry data. Industry concerns 
about cost data becoming available to competitors can be a factor that limits

11 The term transfer payments denotes payments that take place which are not true changes in consumer or 
producer surplus, that is they are not costs or benefits that count in a cost-benefit analysis. This concept should 
not be confused or interchanged with benefitstransfer. Benefits transfer refers to one type of method for quantifying 
benefits (see definition on p. 26).

12 We discuss the importance of considering distributive impacts later in this report.
13
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analysts’ ability toobtain detailed data describing actual industry costs.13 Gov­
ernment cost data are generally more available. However, as is the case with 
some industry data, these data may require additional interpretation before 
they are suitable to use in cost-benefit analysis.

• Cost Surveys: Cost surveys may be formal, written survey instruments that 
are administered to operators or they may be less formal surveys, such as in­
formal interviews with industry engineering staff. Typically, a cost survey is 
administered to a sample selected from the affected universe of firms or enti­
ties; care must be taken to scale sample cost data to develop an estimate for all 
affected entities. Information from such surveys can be significantly improved 
if the surveys are developed collaboratively with stakeholders.

Engineering Cost Approaches: Engi­
neering cost approaches or models are 
often used to determine incremental 
costs to industry when actual cost data 
are not available, such as when an alter­
native req u i res p u rchase an d i nstai I at i on 
of innovative control equipment. Engi­
neering cost models are constructed by 
defining the specifications of engineer­
ing or process changes required (i.e., 
capital, operating, and maintenance ex­
penses) and then costing out all of the 
components of these changes. An ex­
ample of a widely used engineering cost 
model involves the estimation of costs 
based on simulations of required process 
changes to engineering conditions at an 
actual or prototypical “facility.” In the 
case of the p i pel i ne i nd ustry, a model “ fa­
cility” could be defined as a segment of 
pipeline or an entire pipeline with dis­
tinct characteristics. Results from this 
simulation modeling exercise are then 
applied to other affected facilities (i.e., 
pipelines or pipeline segments), taking 
into account variability across the char­
acteristics of the faci I i ties to wh ich resu I ts 
are applied. Exhibit 4 displays the basic 
structure of this type of engineering cost 
model for pipeline systems. This ap­
proach may beappropriatefor some OPS 
alternatives, but is less useful if pipelines 
and pi pel ine operators exhibit significant 
differences in key characteristics that 
cause them to realizesignificantiy differ­
ent costs.

Exhibit 4
Overview of Engineering Cost Approach

Define the Specifications of the 
Engineering or Process Change 

Required

T
Assign Each Actual 
Pipeline (or Pipeline 

Segment) to a 
Model Category

Define Model 
Pipeline 

Categories

>'
Estimate 

Engineering 
Costs for Each 
Model Pipeline

Add Additional 
Costs That Do 
Not Vary by 

Pipeline

Y

Total New Costs 
for Each Model 

v Pipeline /
KEY

Process/Calculation

Output/Result

Note: When used for analyzing OPS initiatives, a model pipeline 
could represent an operators' entire pipeline system or a segment 
of a pipeline system.

• Delphi methods/expert opinion: Delphi methods involve arriving at an esti­
mate based on the opi n ion of g rou ps of i nd ustry and govern ment experts. With 
a Delphi approach, testimonies from experts are collected iteratively and are

13 It is common for industries or firms, often through trade or professional associations, to provide aggregate 
cost data to shield confidential business information (CBI), or to present cost data using alternative metrics (e.g., 
percentage of total facility operating costs).
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often used to build subjective probability distributions around key cost pa­
rameters. Analysts should takecare when using thisapproach tochoosea rep­
resentative group of experts, and to reflect the full range of opinion provided.

Ideally, each of the above methods will yield cost metrics that are easily monetized; 
many will be acquired in a form already monetized.

Monetize the Cost Impacts

After quantifying the cost impacts of the alternative, the next step in analyzing costs 
involves arriving at a value for costs expressed in monetary terms. Expressing costs in 
common monetized terms allows for both absolute and relative considerations of the mag­
nitude of different cost categories. In addition, if benefits have also been monetized, this 
step allows for a quantitative comparison of costs and benefits.

In general, developing monetized estimates is usually much more straightforward for 
costs than for benefits. This is due to the fact that most of the metrics used to quantify costs, 
such as labor hours, gallons of lost product, or units of capital or machinery, are economic 
goods that are traded directly in markets at monetized values. Additionally, costs are gen­
erally tracked very carefully by private firms.

Despite the relative ease of monetizing costs that have been quantified using standard 
metrics, analysts should nonetheless bealert for potential complicating factors. For example, 
if an analyst calculates the number of additional labor hours incurred by engineers within 
a firm due to an alternative, these labor hours could be multiplied by the average engineer­
ing labor rate. However, because firms also incur overhead costs associated with profes­
sional labor, a more accurate measure of cost is equal to labor hours times a “fully loaded” 
labor rate. This is a rate that includes average overhead expenses associated with each 
employee-hour. Another major consideration when monetizing costs is careful treatment 
of costs that occur in different time periods.

Monetizing Costs Over Time

Costsof pipeline alternativesareoften incurred by industry, government, and the pub­
lic at different points in time. For example, capital costs may be incurred by pipeline opera­
tors immediately following promulgation of an alternative and at regular intervals as capi­
tal equipment expires, while the costs of maintaining capital equipment may be incurred 
annually over the life of the equipment. Costs to government, on the other hand, are often 
highest in early stages of program or policy development.

Cost flows that occur in different time periods should not merely be summed to arrive 
at an estimate of total cost. This is because money and other economic resources have a 
“time value,” that is, they are worth more in the present than at some point in the future. 
Another way of expressing this is that a dollar paid today is worth more than a dollar paid 
in the future because the individual holding the dollar can invest it and earn a return.

To reflect the value of future benefit and cost flows as if they had occurred in thecur- 
rent period, economists apply a basic financial procedure called discounting. Discounting 
accounts for the time value of money and resources by expressing values occurring in the 
future in terms of their value as if received today, or their “present value.”14 Exhibit 5 
shows how discounting influences the value of acash flow with a present value of $1,000.

14 The present value of a stream of future costs, for example, is calculated using the following formula:
CostQ Cost j Cost2 

(l + r)° (1 + r)1 (1 + r)
where r equals the rate of discount, and t represents the time periods in which the cost is incurred.

Costt
PresentValueof Costs = "+L + Q+ry

15

SB GT&S 0068849



FRAMEWORK FOR OPS COST - BENEFIT ANALYSIS

This exhibit also shows that the rate chosen to discount future resources exerts a strong 
influence on present value, and in turn influences the calculation of total costs. The higher 
thediscount rate used, the smaller the present value of future costs. As shown above, using 
a seven percent rate of discount results in a smaller present value in year 30 than under a 
three percent discount rate. Among economists and federal agencies, there are varying

opinions about what 
discount rate is ap­
propriate for use in 
regulatory cost-ben­
efit analysis. While a 
private discount rate 
is appropriate for use 
in analyzing private 
investments or costs 
incurred by private 
firms, it may not be 
appropriate in assess­
ing benefits and costs 
the public.

Government 
agencies differ over 
whether privateor so­
cial discount rates 
should be applied to 
public investments. 
At the high end of the 
range, the U.S. Office 
of Management and 
Bu dget (O M B) recom­
mends the use of a

private discount rate of seven percent for evaluating public investments. The OMB be­
lieves that this rate approximates the incremental pre-tax rate of return on an average in­
vestment in the private sector in recent years.15

Other government agencies, such as the Congressional Budget Office, and the General 
Accounting Office, recommend using a social discount rate to discount the benefits and 
costs of public investments.16 Unlike private discount rates, which equal the rate of return 
on investment, social discount rates reflect the rate at which society is willing to trade off 
present consumption for future consumption. Social discount rates are based on the notion 
that most individuals place more weight on consumption by future generations than is 
indicated by the rate of return on private investment.17 Therefore, to reflect higher values 
for future benefits, social discount rates will tend to be lower than private discount rates.

15 Office of Management and Budget, Guidelines and Discount Rates for Benefit-Ccst Analysisof  Federal Programs, 
Circular No. A-94, October 29, 1992, p. 9. A “real” discount rate refers to a discount rate that has already been 
adjusted for inflation.

16 Hartman, Robert W., (Congressional Budget Office), “One Thousand Points of Light Seeking a Number: A 
Case Study of CBO’sSearch for a Discount Rate Policy,” Journal of Environmental Economicsand Management, Vol. 
18, No. 2, Part 2,1990. U.S. General Accounting Office, Discount Rate Policy, GAO/OCE-17.1.1,1991.

17 An extensive literature on social discount rates exists. For recent contributions, see: (1) Freeman, A. Myrick 
III, The Measurement of Environmental and Resource Values, Washington, DC: Resources for the Future, 1993; (2) 
Arnold, Franks., Discounting from aSocial Perspective: First Principles, prepared for the Office of Toxic Substances, 
U.S. Environmental Protection Agency, 1986; (3) Lind, Robert C., “Reassessing the Government’s Discount Rate 
Policy in Light of New Theory and Data in a World Economy with a High Degree of Capital Mobility,” Journal of 
Environmental Economics and Management, Vol. 18, No. 2, Part 2, 1990; and (4) Lyon, Randolph M., “Federal Dis­
count Rate Policy, the Shadow Price of Capital, and Challenges for Reforms,” Journal of Environmental Economics 
and Management, Vol. 18, No. 2, Part 2,1990.16
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The Congressional Budget Office prefers a social discount rate based on a range from zero 
percent to four percent.18 Several studies support the Congressional Budget Office’s esti­
mate.19 Note that OPS should not endorse a specific discount rate or range of rates for use 
in all OPS cost-benefit analyses; instead, this discussion aims to present examples of rea­
sonable values that have withstood the scrutiny of peer review. As noted in Guiding Prin­
ciple 12, regardless of the discount rates or range of rates employed in OPS analyses, the 
choice of discount rate values should always be justified, stated explicitly, and applied 
with consistency.

Although discounting should be done consistently, it may be appropriate to apply dif­
ferent rates of discount to different cost categories. As a general rule for OPS analyses, 
direct incremental costs to industry should be addressed using an appropriate discount 
rate (e.g., the prime rate) that reflects the cost of capital, while categories of costs incurred 
by public agencies may be discounted using the social rate of discount. To facilitate this 
application of discount rates, OPS may choose to begin grouping costs accordingly early in 
the process of identifying costs. In addition, when presenting the results of a cost-benefit 
analysis, the analyst should describe the sensitivity of the results to the chosen discount 
rate.

Defining and Analyzing Benefits

This section reviews the key methodological steps involved in assessing the benefits of 
pipeline safety and environmental alternatives. The goal of benefits analysis in this context 
is to understand and characterize the outcomes of alternative alternatives, including eco­
nomic, environ mental, and safety effects. These changes often represent reductions in nega­
tive conditions relative to the baseline scenario (e.g., fewer releases relative to what would 
have occurred in the absence of the alternative).

The major steps involved in benefits assessment are as follows:

• Identify and describe the benefit categories to be analyzed;

• Quantify the physical effects of the alternative; and

Monetize these effects.

In the following section, we discuss each of these steps in more detail.

Identify and Describe Benefit Categories for Analysis

The diverse objectives of pipeline safety and environmental alternatives require analy­
sis of an equally diverse set of benefits. These benefits derive from changes in the physical 
characteristics of pipelines, operational requirements, and provision of information to op­
erators, regulators, response teams, and the public. Some alternatives may seek general 
prevention of product releases. In these cases, potential benefits are broad in nature and 
may include oversight deemed to improve safety, improved protection of environmental 
resources, and/or avoidance of a variety of economic costs. Other alternatives may have a

18 Hartman, Robert W., 1990, op cit., p. S-4.

19 The following studies suggest that the social discount rate ranges from about zero percent to four percent: 
Lind, Robert C., “A Primer on the Major Issues Relating to the Discount Rate for Evaluating National Energy 
Options,” in Robert C. Lind, ed., Discounting for Time and Risk in Energy Policy, Washington, DC: Johns Hopkins 
University Press for Resources for the Future, 1982; and Barro, Robert J., et al., World Real Interest Rates, Working 
Paper No. 3317, Cambridge, MA: National Bureau of Economic Research, 1990.
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more specific focus, ensuring the safety of certain workers or avoidance of interruption in 
supplies to product users.

Because of the diversity of potential benefits, a key first step in assessing benefits is to 
inventory the full set of beneficial outcomes associated with the alternatives under consid­
eration. During this process, involvement of key stakeholders will be essential; varying 
perspectives will ensure that relevant and significant benefit categories are identified and 
addressed.

The goal of this step is to compile a qualitative understanding of possible benefits. To 
determine the appropriate categories for assessment, benefits analysts may first review 
existing research and, if necessary, meet with experts to identify the possible physical ef­
fects.

Exhibit 6 reviews benefit categories potentially relevant to pipeline alternatives. It is 
important to note that not all of these benefit categories come into play for a given alterna­
tive; for instance, an alternative may have little or no influence on safety, instead focusing 
on prevention of environ mental effects. In general, alternatives that focuson pipeline safety 
are not designed to address human exposure to materials that cause chronic health effects; 
such health effects are generally addressed by the regulatory programs of EPA, OSHA and 
other authorities (i.e., state agencies).

One major category of benefits focuses on changes in economic activity. In most cases, 
characterizing economic benefits involves evaluating avoided economic losses that would 
occur without the alternative. Key subcategories of economic benefits include the follow­
ing:

Avoided Costs to the Pipeline Industry: Pipeline operators incur a number of 
direct losses as a result of releases. At the simplest level, lost product repre­
sents a cost to the industry. In addition, releases necessitate response and clean­
up expenditures, recovery of product, and remediation of site.

Avoided Costs to Other Industries: A variety of other industries could incur 
costs as a result of releases from pipelines. For example, tourist economies may 
incur losses as a result of major releases or incidents because of decreased ex­
penditures at restaurants, hotels, boat rental establishments, and other com­
mercial establishments; these decreased expenditures may lead to losses in eco­
nomic welfare. Releases and explosions may also affect intake of water for in­
dustrial use (contact and non-contact) as well as municipal use, forcing reli­
ance on more expensive water sources. Releases and explosions may also have 
economic implications for the product users; for example, industrial facilities 
may be shut down temporarily until product supplies are restored. Finally, 
releases to surface water may affect commercial fishing activity.

Secondly, some OPS alternatives may yield safety benefits. Specific subcategories may 
include the following:

• Decreases in Mortality Effects: Mortality effects include deaths from acute 
exposures. Acute mortality effects include deaths from explosions, major re­
leases, or other events.

• Decreases in Morbidity Effects: Morbidity effects include illnessesor injuries 
associated with acute exposures. Acute morbidity effects may include injuries 
from fires or explosions, and illnesses from intensive exposures to released 
product.

Finally, alternatives may yield benefits related to avoided loss of environmental qual­
ity. This category of benefits focuses on preventing damages to ecosystem functions and 
services:

18
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Exhibit 6
Potential Benefits of OPS Alternatives

Benefit
Categories

Benefit
Subcategories

Common
Monetization MethodistExamples

Reduced Mortality 
Effects

Avoided deaths from fires/explosions and 
industrial accidents

Safety • Value of life estimates (based on wage- 
risk studies or contingent valuation)

• Benefits transfer
Reduced Morbidity 
Effects

Avoided acute injuries/illnesses due to worker 
or public exposure

Cost of iliness/injury
Willingness to pay to avoid injury/illness
Benefits transfer

Environmental Improved Ecosystem Avoided terrestrial and aquatic ecosystem
health effects/avoided damages (physical 

Ecosystem Damages damage to ecosystem)

Contingent valuation
Other methods depend on service flow
in question_______________________

Health/Avoided

Avoided effects on biodiversity/species 
populations______________________

Contingent valuation

Avoided Non-Market 
Losses for
Resource-Dependent
Activities

Avoided recreational use losses (e.g., 
pleasure boating, hunting, fishing, hiking)

Travel cost method 
Contingent valuation 
Property value models 
Benefits transfer_____

Avoided effects on environmental aesthetics Travel cost 
Contingent valuation 
Property value models 
Benefits transfer

Avoided Losses to 
Intrinsic Values

Avoided subsistence losses Value of harvest 
Wage tradeoff

Avoided reductions in existence values Contingent valuation
Avoided Costs to 
Pipeline Industry

Avoided lost productCommercial/
Economic

Market value

Avoided property damages (public or private) Cost of repair/restitution
Avoided clean-up and response Cost of clean-up

Avoided Costs to 
Other Commercial 
Industries

Avoided changes in commercial 
transportation (water and land)

Increased cost of alternative transport

Avoided losses in tourism Market value
Avoided disruption of drinking water and 
industrial water usage (including non-process, 
non-contact cooling water) due to degradation 
of intake water__________________________

Increased treatment costs 
Increased cost of alternative supplies 
Cost of plant shutdown

Avoided market disruption for product users Depends on industry/sector involved 
and losses caused by interrupted supply 
of product_________________________

Avoided commercial fisheries damage Market value
Avoided Property Avoided damage to farms or farm products 
Damages (public and
private) ____________________________________

Property value/market value

Avoided damage to groundwater Contingent valuation 
Property value models

Avoided damage to soil Value of harvest 
Cost of repair/restoration

Avoided property value depreciation from 
contamination or clean-up____________

Property value/market value

Avoided Physical Damages to Ecosystems: Direct physical damages to eco- 
systemsoccurasa result of releases from pipelines, which may include vegeta­
tion damage, loss of individual plants and animals, and damages to natural 
features resulting from emergency response activities.

Avoided Loss of Ecosystem Service Flows: Releases may interrupt service 
flows associated with natural resources. While these services and the associ­
ated losses may not be reflected in commercial markets, individuals incur real 
changes in their economic welfare. For example, a release may preclude use of 
surface water for recreational boating and fishing, activities from which indi­
viduals derive value. Likewise, releases may reduce the aesthetic appeal of 
surface water or terrestrial areas, affecting people who live and work near them. 
Finally, in rare instances, releases may affect individuals relying on resources 
(e.g., fish) for subsistence.
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Avoided Loss of Intrinsic Values: Economists have demonstrated that indi­
viduals value ecological quality. For example, improved environmental qual­
ity may yield increases in biological diversity in a terrestrial or aquatic ecosys­
tem. While ecological quality may yield direct benefits for humans (e.g., biodi­
versity may enhance wildlife viewing and other recreation), benefits analysts 
may also consider the intrinsic value of protecting and restoring the natural 
environment.

The overall objective of this initial step is to identify the full set of benefits to be consid­
ered and to describe qualitatively the nature of the potential benefits. The participants may 
wish to prepare a table that lists the benefit categories and reaches preliminary conclusions 
regarding each category’s relevance and the likely direction (i.e., positive or negative) of 
the effect.20 This type of qualitative characterization can help participants determine how 
to focus resources in the quantitative analysis stage of the benefits assessment.

Quantify Physical Effects of the Alternative

After selecting the benefits categories to be assessed, the next step is to quantify the 
physical impacts related to each category. Analysts usually compile data on the extent, 
timing, and severity of the effects, focusing on the changes attributable to each policy op­
tion in comparison to the baseline. Analysts evaluate the likely fate and transport of prod­
uct through the environment and its potential effects on humans, ecological systems, and 
economic activity under the baseline and each policy option. These estimated physical ef­
fects serve as the foundation of the monetization process discussed in the following.

Exhibit 7 presents the general framework associated with conducting primary research 
to quantify the physical impacts of a pipeline alternative that seeks to prevent product 
releases.21 As shown, the basic procedure consists of modeling product releases, character­
izing the fate and transport of product in the environment, characterizing changes in the 
exposureof key receptors, and translating these exposures into physical effects on humans, 
ecosystems, and economic activity.

As a general rule, OPS alternatives will not be significant enough to merit expending 
the resources required to conduct these types of primary research. Instead, OPS will prob­
ably use “off-the-shelf” modeling tools, or values for key parameters derived from existing 
studies that are based on primary research. Although more efficient from a resource per­
spective, there are analytical challenges inherent to using existing tools and secondary ap­
proaches. We describe a few of these key issues as follows:

• Availability: Studies may not be available that reflect values for effects of 
concern, particularly si nee many effects of OPS alternatives are unique to pipe­
line operations. If primary research does not exist, qualitative research may be 
an appropriate alternative. Instead of quantifying effects, for example, the analy­
sis may consist of physical effects based on expert opinion.

• Relevance/Applicability: Existing primary research provides information 
about effects and interactions within specific contexts. For example, existing 
studies may provide information about the fate and transport of crude oil within 
a coastal salt marsh ecosystem. To apply values from these studies to estimate

20 In many cases, net effects should be considered. For example, an alternative that requires modification of 
pipelines may increase the risk of product releases.

21 As noted earlier, not all pipeline alternatives focus on product release prevention. These types of alterna­
tives, however, entail analysis of the broadest and most inclusive set of benefits; therefore, the discussion below 
focuses on methods for quantifying the physical effects of release-prevention programs.
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fate and transport of a different product (e.g., No. 2 fuel oil) in a similar ecosys­
tem, adjustments will be needed to ad dress differences between these twocon- 
texts. If differences between research contexts are too profound, OPS may not 
be able to use existing research to generate valid estimates.

• Quality: Existing data must be of sufficient quality to be applied within OPS 
analyses. Current academic literature will provide insights as to whether “best 
practices” and methods were used in primary research efforts.

Despite the limitations of using existing research from different contexts, OPS will use 
this approach when building quantitative assessments; otherwise, they will revert to char­
acterizing impacts qualitatively. Because of the care and precision required in applying 
primary research, it is useful to review the types of quantitative techniques that comprise 
primary research methods. The sections below discuss the required analyses in more de­
tail.

Itshould be noted that characterization of the physical effects of a pipeline safety alter­
native can represent the most challenging aspect of benefits estimation. Most significantly, 
because pipelines are linear in nature and traverse large, diverse geographic areas, specify­
ing the potential spatial distribution of releases expected under baseline and alternative 
scenarios is difficult. Asa result, it may be difficult to identify the populations and environ­
ments that will be affected by a given alternative.

These constraints have important implications for modeling the effects of an alterna­
tive and for subsequent analysis of benefits. Overall, a single point estimate of benefits 
associated with an alternative will rarely be feasible. One option is to rely on probabilistic 
modeling that estimates a range of physical effects as a function of underlying physical 
parameters (see below). Likewise, case study approaches are another option that may be

Exhibit 7
Quantifying Physical Effects through Primary Research

Characterize Fate and 
Transport of Product in 

the Environment

Characterize Physical 
Effects of Releases 

and Exposures

Model Product 
Release

Characterize Exposure 
of Receptors

I

Humans Safety Effects

I

Effects on Ecosystem 
Quality and FunctionsEcological Receptors

Economic Effects (e.g., 
lost recreation, precluded 

transportation)
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useful for characterizing potential benefits of an alternative. Case studies could be selected 
to reflect the diversity of affected environments and outcomes associated with releases or 
other changes in pipeline performance and safety.

Model Product Release

Analysts must determinehow an alternative will affect product releases. In most cases, 
this will require probabalistic models incorporating historical data and/or engineering es­
timates (e.g., fault analysis) on pipeline failure rates under various conditions (e.g., en­
hanced inspection and maintenance procedures), as well as subjective judgments on the 
part of experts (see text box). These releases may be event-based in nature (e.g., spills) or 
slower, continuous releases. The release estimates produced by this step could serve as the

inputs for fate and transport modeling or other existing 
models. In addition, the monetization step will incorpo­
rate these estimates directly to determine the benefits of 
decreased product losses.

Analysis of Release Risks

In the Pipeline Risk Management Manual, W. 
Kent Muhlbauer notes that many approaches 
exist for assessing product release risks. These 
techniques include Hazard Operability Study 
(Haz Ops), quantitative risk assessment, fault 
tree analysis, and subjective approaches such 
as scenario building and indexing.

Model Fate and Transport in the 
Environment

Analysts with specialized expertise must character­
ize the fate and transport of product in the affected envi­
ronmental media. Potential modeling requirements are di­
verse, and depend on the alternative in question and the 
type of releases, explosions, or other impacts resulting 
from liquid or natural gas pipeline being analyzed. For 
example, continuous releases from underground pipelines 
could be analyzed by modeling transport of product 
through soil and subsurface aquifers.

Muhibauer focuses on a risk assessment sys­
tem that combines several of these techniques. 
The approach relies on an indexing or scoring 
system wherein numerical values are assigned 
to various attributes of the pipeline system to 
characterize release risks. The scoring is based 
on a combination of statistical failure data and 
expert judgment elicited in a Haz Ops setting 
(i.e., meetings where scenarios are developed 
and analyzed by a team of experts). The scor­
ing system allows comparison of the relative 
importance of key risk factors (e.g., corrosion, 
design, and operation factors). The resulting 
score reflects the relative risk associated with 
different physical and operational conditions, in­
formation that can be used to guide risk man­
agement decisions.

Apart from the environ mental medium affected, nu­
merous other factors will affect fate and transport model­
ing. These factors include the following:

• Product characteristics such as viscosity, volatil­
ity, vapor pressure, and/or solubility;

• Environmental conditions; and

• The nature and timing of initial response mea­
sures, which may also affect fate and transport.

Other, more quantitative approaches may yield 
more specific information on the range of po­
tential release quantities. For example, quanti­
tative risk assessment and fault tree analysis 
link together the probabilities associated with 
equipment failure, safety system failure, and 
other events to assess accident frequency and 
release size.

These types of factors will affect both the choice of model 
for analyzing fate and transport as well as the specifica­
tion of the model chosen.

Characterize Exposure and Physical Effects

The process for characterizing exposure and physical 
effects varies according to endpoint, i.e., the category of 
benefits in question. Below, we consider effects on safety, 
environmental resources, and economic activity.

Source: W. Kent Muhlbauer, Pipeline Risk Manage­
ment Manual, Second Edition, Houston, TX: Gulf 
Publishing Company, 1996.
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Quantifying Safety Effects

As discussed, one type benefit is reduction in acute mortality and morbidity effects. 
These effects are most commonly associated with expiosionsor possibly with releaseevents 
that would be reduced by the alternative. Models for estimating the frequency of acute 
mortality and morbidity will rely primarily on historical data on deaths and injuries asso­
ciated with releaseevents.

Quantifying Environmental Effects

Conducting primary research of the physical effects of a change on environmental re­
ceptors requires an understanding of the chemical, physical, and biological relationships 
that lead to ecological changes. The first task in modeling ecological effects involves esti­
mating changes in the level of exposure of affected ecosystems to the chemical, physical, or 
biological perturbation introduced by a release. Once exposure has been assessed, the mod­
eling task involves estimating the ecological response to the perturbation. Ecological risk 
assessment is the process used by ecologists to define the likelihood that an adverse eco­
logical effect will occur as a result of a natural or man made stress factor. For policy analy­
sis, these assessments often rely on established guidelines.22

Ecological risk assessments can be undertaken for individual species (e.g., to deter­
mine theeffect of chemical exposure on an endangered bird species) or for an entire ecosys­
tem. The ecological risk assessment describes the effects of a stress factor on an ecological 
endpoint in terms of the magnitude of theeffect (e.g., percentage reduction in fish popula­
tion), duration, spatial distribution, and time period of recovery. Metrics used to express 
the magnitude of the stress may include hazard quotients (the ratio of the exposure to 
expected effect levels), dose-response relationships, ormeasuresof population decline from 
chemical-specific process models.

When conducting ecological risk assessments, ecologists may undertake primary field 
observation to meet the specific needs of the assessment. Again, in most cases, OPS will 
rely on existing risk data, functions, or models rather than conduct primary research. For 
example, models exist to estimate theeffects of chemical concentrations in the environment 
on the populations of various species. Thisapproach may lead tosubstantial uncertainty in 
the resultant risk estimates (e.g., due to extrapolation of the chemical sensitivity from one 
species to another), and the applicability of these existing sources of information must be 
considered on a case-by-case basis. As with all aspects of benefits estimation, uncertainties 
should be communicated clearly to the reader.

Quantifying Effects on Resource Use and Economic Activity

The benefits assessment may also require characterization of the effects on economic 
activity. These effects may follow from physical changes in environmental quality. For 
example, a release may close a swimming beach; the benefits assessment would include an 
estimate of the number of beach days lost as a result of the closure, taking into account the 
degree to which swimmers have access to substitute beach resources.

Other changes in economic activity may occur independent of specific effects on eco­
logical resources. For example, a release may preclude use of a shipping channel during 
containment, assessment, and cleanup operations. Characterization of thechanges in activ­
ity caused (e.g., use of substitute transportation routes) may play an important role in the

22 Other types of analyses exist that are substantially similar to ecological risk assessment, such as the injury 
assessments undertaken as part of natural resource damage assessments and environmental assessments under­
taken to meet the requirements of the National Environmental Policy Act.
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monetization of benefits. Similarly, releases (or concern over potential releases) may lead 
to an interruption in supply for a product user; the benefits analysis should characterize 
the associated outcomes, e.g., number of days of production suspended at an industrial 
facility.

Monetize the Physical Effects of the Alternative

The third step in analyzing benefits involves framing benefits in monetary terms. Mon­
etization of benefits presents the distinct advantage of placing costs and benefits on stan­
dardized terms, allowing easy comparison. In the sections below, we briefly review the 
economic valuation techniques available for monetizing environmental, safety, and other 
benefits.

Methods for Valuing Environmental Effects

Many of the economic benefits yielded by pipeline alternatives are associated with 
improvements or protection of environmental goods and services not traded in commer­
cial markets. Asa result, special valuation techniques may be needed to monetize benefits. 
Below, we discuss groups of these techniques and their application.

Revealed Preference Methods

In the absence of market data on the value of environmental improvements, one cat­
egory of methods for assessing values of environmental goods involves looking at related 
goods that are traded in markets. These methods are generally referred to as “revealed 
preference” methods, because people’s behavior in associated markets is used to reveal the 
value they place on the environ mental improvements. Methods that fall into this category 
include the following:

• Market Supply and Demand Studies: For certain benefits, a market exists for 
the affected natural resource and this market provides direct information on 
the value of the resource. For example, the value of increases in commercial 
fishing yields often can be derived from market data.

• Travel Cost Studies: Insomecases, releasesmayaffecttheavailabilityorquality
of recreational opportunities. The value of this impact is reflected in how the 
demand for that opportunity shifts with these availability or quality changes. 
Travel cost studies consider how the demand for trips taken to a site depends 
on resource quality characteristics, including the cost of travel to the site and 
substitute sites (in terms of both travel expenditures and travel time). As the 
individual chooses to recreate, he or she implicitly undertakes a transaction of 
travel cost for site access, which varies across individuals and available sites. 
The recreation decisions individuals make in light of the variation in these 
implicit prices provide the basis for estimating recreational site and site qual­
ity values.23

• Property Value Studies: These studies use information on the prices paid for 
property as an indicator of how individuals value environmental amenities 
and disamenities. Statistical models can be used to separate the effects of envi­
ronmental characteristics on sales price from the effects of other characteristics

23 Freeman, A. My rick, The Measurement of Environmental and Resource Values, Resources for the Future, Wash­
ington, DC, 1993.
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(e.g., number of bedrooms, quality of school systems); this approach is gener­
ally referred to as hedonic property valuation. An alternative approach, re­
ferred to as the repeat sales or panel data approach, compares sales prices for 
the same properties over time, e.g., before and after release events.

Stated Preference Methods

Stated preference methods are another category of valuation approaches that employ 
survey techniques to characterize individuals’ willingness to pay for environmental qual­
ity or other resources not typically traded in markets. At a basic level, these models involve 
asking individuals about the value they place on amenities such as natural resources and 
the quality of those amenities, i.e., respondents “state” their values.

Most stated preference studies completed to date are contingent valuation surveys.24 
Indeed, the contingent valuation methodology has been employed in over 1,600studies of 
environmental quality issues such as water pollution and impacts on public parks.25 A 
number of these surveys have supported specific rulemakings and programs, such as a 
study of non-use values associated with the implementation of different dam operation 
alternatives for the Gien Canyon Dam.26 In its simplest form, contingent valuation uses 
questionnaires to describe a program or policy that would prevent or eliminate environ­
mental injuries, asking respondents how much they would be willing to pay for the pro­
gram or policy. For example, a survey may ask respondents if they are willing to pay $100 
per year for a program to protect and restore an estuary.

Contingent valuation has two key advantages. First, it can potentially capture the full 
rangeof values associated with a resource, including the values people hold for ecological 
quality independent of their use of the resource. In addition, contingent valuation does not 
rely on behavioral data, which may be impractical to obtain, to reach conclusions regard­
ing resource values. That is, it can yield economic benefit estimates for hypothetical sce­
narios, e.g., environmental conditions not yet experienced.

In general, the contingent valuation approach has been used to estimate use values. 
However, when used to estimate willingness to pay for non-use values (i.e., values held 
independent of the individual’s use of the resource), contingent valuation has been the 
subject of controversy among economists.27 Some believe that contingent valuation studies 
of non-use values overstate actual willingness to pay, and are concerned about the reliabil­
ity and validity of the estimates. Other economists believe that these criticisms are either

24Economistsare developing stated preference methods that address some of the criticisms of the contingent 
valuation method. Most notably, conjoint analysis asks individuals to trade off various attributes of a product or 
program. For example, respondents may be asked to rate or rank resource management programs that differ in a 
number of attributes, including expected environmental effects(e.g., increased fish populations, decreased health 
risk). “Price” information (i.e., the cost of the program) is often included as an attribute. From the trade-offs 
expressed, the analyst can estimate the marginal utility associated with each attribute, as well as the value of the 
overall program (Johnson, et al., 1996). While conjoint analysis has been applied to only a few resource manage­
ment problems, it representsa potential alternative for valuing recreational opportunities and ecological quality.

25See Carson, Richard T., Nicholas E. Flores, and Jennifer L. Wright, “Contingent Valuation and Revealed 
Preference Methodologies: Comparing the Estimates for Quasi-Public Goods,” Department of Economics Discus­
sion Paper 94-07, University of California, San Diego, May 1994.

26 U.S. Department of the Interior, “Glen Canyon Dam: Final Non-Use Values Study Summary Report,” 
prepared by Hagler Bailly Consulting for the Bureau of Reclamation, October 1997.

27 For a comprehensive critique of contingent valuation, see Diamond, Peter and Jerry Hausman, Contingent 
Valuation: A Critical Assessment, North Holland Press, 1993.
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overstated or can be adequately addressed through appropriate methodological refine­
ments.28 Specifically, these criticisms include, but are not limited to, the following:

• For a variety of reasons, respondents’ stated intentions may not equal true 
willingness to pay. For example, observers have noted that respondents may 
not carefully consider personal budget constraints when stating willingness to 
pay.29

• Likewise, individuals’ bids may be affected by the “warm glow” of giving. 
That is, bids may reflect individuals’ interest in contributing to a worthy cause 
rather than their true value for the resource in question.

• Respondents may be able to express values for clearly understood commodi­
ties, but may be unable to express values for more abstract or unfamiliar com­
modities (e.g., groundwater quality).

• Individuals may have difficulty understanding the scale of the resource they 
are being asked to value.30 For example, rather than focusing on a specific bay 
affected by pipeline releases, the respondents may offer bids that reflect their 
general willingness to pay for healthy coastal resources.

Due to the importanceof the method in many natural resource damage assessments, a 
panel of eminent economists was convened by the National Oceanic and Atmospheric 
Administration (NOAA) to evaluate whether the contingent valuation method should be 
applied to estimate lost non-use values for the purposes of damage assessment. The panel 
concluded that “contingent valuation studies can produce estimates reliable enough to be 
the starting point of a judicial process of damage assessment, including lost non-use val­
ues,” provided that a number of conditions are met in the design, implementation, and 
interpretation of the contingent valuation survey.31

Benefits Transfer

All of the monetization methods discussed above call for primary research (e.g., collec­
tion of field data). Primary research, however, generally will not be undertaken often by 
OPS due to cost or time limitations. Instead, many analyses can rely on information con­
tained in the existing economic benefits literature. That is, they use relevant information 
from an existing study (or studies) to estimate benefits of the policy or program at hand. 
For example, it might not be feasible to estimate the economic benefit of improved recre­
ational opportunities at a site, but it may be possible to establish a benefit estimate based on 
careful review of the existing literature on sites with similar characteristics. Because it avoids 
the effort and expense associated with primary research, benefits transfer can be particu­
larly useful in, and is commonly applied to, preliminary screening analyses.

Developing a reliable benefits transfer analysis requires that the analyst locate infor­
mation in relevant studies and apply this information in a sophisticated manner. In par­
ticular, the resource addressed in the study must have characteristics analogous to the site 
under consideration (often called the “policy” site), taking into account all characteristics

28 See, for example, Hanemann, W. Michael, “Valuing the Environment Through Contingent Valuation,” 
Journal of Economic Perspectives, Vol. 8, No. 4, Fall 1994, pp. 19-43.

29 Arrow, Kenneth, et al., Report of the NOAA Panel on Contingent Valuation, January 1993.

30See 58 FR, Preamble, Section III (Response to Comments), SubpartS (Nonuse Values and CVM),July 22,
1993.

31 See: 58 FR 4601-4614.
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that might affect the way an individual values the site. For example, a benefits transfer 
involving recreational fishing must consider how the study site and policy site compare in 
terms of the relative aesthetic quality of the sites, the predominant method of fishing, the 
predominant species sought, the proximity of thesiteto population centers, the availability 
of substitute fishing sites, and other factors.

When performing benefits transfer, it is important to avoid mechanical application of 
values from existing studies. Unless conditions at the study site and the policy site are 
identical, willingness to pay values should be adjusted to account for differential factors. 
The most reliable benefits transfer approaches involve application of multi-variate models 
that allow the analyst to adjust willingness to pay figures on the basis of key factors.

In addition, the benefits transfer analysis should rely only on high-quality studies. The 
studies should be based on adequate data, sound economic methods, and correct empirical 
techniques. For example, studies that rely on population samples should use state-of-the- 
art sampling methods, with sample sizes and response rates sufficient to generate and ob­
tain statistically reliable results. Articles from peer-reviewed economics journals are more 
likely to follow accepted practices and may therefore offer more reliable findings.

Methods for Valuing Safety Effects

Valuation of mortality and morbidity benefits of pipeline alternatives entails varia­
tions on some of the methods discussed above. Below, we briefly review these specific 
applications.

The most commonly used approach for valuing changes in fatal risks considers the 
“value of a statistical life.” This term refers not to the value of an identifiable life, but to the 
value of relatively small changes in the risk of death for members of a defined population. 
A number of studies have estimated the value of a statistical life, using a variety of tech­
niques. Thus, the approach commonly used for valuing statistical lives for policy purposes 
applies benefits transfer techniques to develop a range of estimates.

Tosupport benefit-cost analysis of transportation safety projects, DOT currently usesa 
value of $2.7 million (in 1995 dollars). DOT uses this value consistently in analyses across 
each of the transportation modes they regulate (e.g., aviation, highway, rail, shipping), so 
that assessments of safety benefits are comparable across all transportation modes includ­
ing pipeline. The DOT figure falls in the range of literature-based values of statistical life 
saved applied by other federal agencies. For example, EPA applies a best estimate of $5.8 
million (in 1997 dollars) per statistical life saved, with a lower bound of $0.7 million and an 
upper bound of $16.3 million.32

The most common approach to valuing morbidity is thecost-of-illness method, which 
derives values from the medical costs and, in some cases, lost work time associated with 
each illness (or injury). To value illness and injury in assessments of transportation projects, 
DOT uses fractions of the value of a statistical-life estimate to value injuries in five classes, 
ranging from minor to critical (Kaplan, 1995). The use of cost-of-illness values alone may 
substantially understate people’s willingness to pay to avoid disease. Most notably, cost of 
illness estimates generally do not consider the value of averting the residual pain and suf­
fering that accompanies many illnesses and injuries.

Toaddressthis potential bias, benefits analysts may consider estimates of total willing­
ness to pay as well as cost-of-illness values. Willingness to pay estimates are often derived 
from contingent valuation surveys. Given concerns about the reliability and validity of

32 These estimates are devised using the results of 26studies, including 21 wage-risk studies and five contin­
gent valuation studies, and were subject to substantial peer review as part of the U.S. EPA’s retrospective analysis 
of the Clean Air Act.
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contingent valuation studies, analysts may want to present estimates based both on will- 
ingness-to-pay as well as cost-of-illness approaches when monetizing health and safety 
benefits, thus providing a range of values and providing readers of the analysis with a 
better understanding of uncertainties.

Methods for Valuing Avoided Cost Effects

In addition to the benefits requiring the special valuation techniques discussed above, 
pipeline alternatives may lead to a variety of benefits associated with avoided costs. The 
monetization of these benefits calls for methods based on assessment of the avoided costs 
with which they are associated. Most notably, theprevention of releases or explosions would 
reduce losses of key services provided by natural resources such as the provision of drink­
ing water (i.e., surface water or groundwater) or by infrastructure such as roads and high­
ways. The economic benefit of such improvements can be measured in terms of the value of 
the costs avoided. Examples of potential avoided cost benefits include the following:

The avoided cost of assessment, cleanup, and res­
toration costs associated with incidents and acci­
dents.

Guiding Principles 12 and 13 state that: 
“Variables will be explicitly stated, described, and 
referenced to a source and used consistently 
across alternatives. Examples of variables in­
clude: discount rate, project life, value of averted 
fatalities and injuries, and depreciation method.”

and
“Whenever possible, benefits and costs of alter­
natives will be evaluated and monetized on a com­
mon-year basis for purposes of comparison.”

Releases may affect municipal and industrial us­
ers of groundwater and surface water by requir­
ing additional treatment or by forcing users to se­
cure alternative water sources for a period of time. 
The incremental cost represents a potential ben­
efit of water supply protection.

If any incident or accident leads to an interrup­
tion in product delivery, thus disrupting produc­
tion at an industrial facility, costs may include lost 
revenue during downtime, increases in produc­
tion costs as a result of securing replacement en­
ergy sources, or costs associated with restarting 
suspended operations (e.g., cost of restarting gas- 
fired boilers or furnaces).

If OPS is able to quantify and monetize both benefits 
and costs within an analysis, they should take care to 
adhere to both of these Guiding Principles. As de­
scribed in Guiding Principle 13, to compare monetized 
benefits and costs occurring at different points in time 
on a common-year basis, OPS should apply a dis­
counting procedure to express each past or future 
resource flow in terms of their value in the present 
(see Monetizing Benefits Over Time). Exhibit 8 illus­
trates how the sums of two different sets of cash flows 
occurring at different points in time (i.e., $457,971 and 
$395,050) can be compared after being discounted.

Estimation of such avoided-cost benefits is very straight­
forward in terms of monetization, but is very case-specific 
and generally requires gathering of local or regional data.

Guiding Principle 12 states that all variables used in 
an analysis should be explicitly stated, described, and 
referenced to a source and used consistently across 
analyses. With discount rates in particular, it is a good 
practice to present the value of discount rates used in 
any exhibits as well as in the body of the analysis. As 
Exhibit 8 states clearly, both sets of cash flows in this 
example are discounted using a three percent dis­
count rate.

Monetizing Benefits Over Time

The benefits of pipeline alternatives typically will be 
realized at various points of time in the future, rather than 
being realized immediately. For example, under a release- 
prevention alternative, the frequency, timing, and poten­
tial size of product releases will be compared to releases 
expected in the base case; i.e., the benefits are realized each 
time an incremental release is avoided. Similarly, benefits 
may be realized slowly over time as affected environmen­
tal resources recover from the effects of the release and 
service flows associated with the resources are restored.

A good “rule of thumb” for presenting variables, as­
sumptions, sources, and other key building blocks of 
an analysis is to provide enough detail such that an 
independent analyst could reconstruct and validate 
results using the data provided. In the Appendix to 
this report, we provide this data in the Data Summary 
of the Mapping Cost-Benefit Analysis table. Analysts 
can decide whether it is more appropriate to present 
this information in a single table, in multiple places 
throughout the report, or in both.

To standardize these types of future benefit streams 
we can use discounting procedures to develop a present 
value of benefits over time. As noted in our cost analysis
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discussion, the principle behind discounting is the “time vaiueof money.” In thecontextof 
benefitsestimation, this principle is illustrated in Exhibit8. Thisexhibitcontraststhe present 
value of two benefit streams, one realized in the near term, the other realized later in the 
discounting period. As shown, the undiscounted benefits each add to $500,000, but the 
present value of benefits realized (i.e., from 1999 to 2003) in the near term is greater than 
those realized in the longer term (i.e., 2004 to 2008). This example illustrates how the timing 
of benefits can influence the total benefits calculated for an alternative.

Exhibit 8
Discounting Monetized Benefits Over Time

Scenario A: Present Value of $100,000 
Received Annually from 1999 to 2003

Scenario B: Present Value of $100,000 
Received Annually from 2004 to 2008

Present Value of 
Cash Flows, 
1999 to 2003

Present Value of 
Cash Flows, 
2004 to 2008

Undiscounted Cash 
Flows. 1999 to 2003

Undiscounted Cash 
Flows. 2004 to 2008Year

$100,000 $97,087 $0 $01999
$100,000 $94,260 $0 $02000
$100,000 $91,514 $0 $02001
$100,000 $88,849 $0 $02002
$100,000 $86,261 $0 $02003

$0 $0 $100,000 $83,7482004
$0 $0 $100,000 $81,3092005
$0 $0 $100,000 $78,9412006
$0 $0 $100,000 $76,6422007
$0 $0 $100,000 $74,4092008

$500,000 $457,971 $500,000 $395,050Total Present 
Value

Note: These present value calculations assume a discount rate of 3 percent.

As mentioned in the cost analysis discussion, the choice of discount rate can greatly 
affect the monetized results. Specifically, the larger the discount rate, thesmalier the present 
vaiueof the benefits. For example, the illustration in Exhibit 8 uses a discount rate of three 
percent. Using a higher rate of seven percent would change the present vaiueof Scenario A 
benefits to about $410,000 and the Scenario B benefits to about $290,000. Consistent with 
our discussion of the timing of benefits, benefits realized far in the future will influence the 
estimated present value very little unless small discount rates (e.g., zero to three percent) 
are used.

Finally, it may also be appropriate to apply different discount rates to different ben­
efits. For example, economic benefits that are realized in their entirety by pipeline opera­
tors, such as avoided costs of clean-up and response, should probably be addressed using 
a higher discount rate that reflects the cost of capital to industry. Conversely, benefits real­
ized in whole or in part by the public should be discounted using asocial rate of discount. 
Early in the benefits identification process, OPS should begin to note which benefits are 
realized publicly and those realized privately.

Interpreting and Using Cost-Benefit Results

Because the methodologies used in evaluating benefits and costs can be diverse and 
complex, the results of the analysis must be carefully interpreted and applied. Below, we 
discuss factors that OPS decisionmakers should consider when using cost-benefit results.

Relative and Absolute Magnitude of Cost-Benefit Findings

The standard framework for interpreting cost-benefit results involves comparing the 
relative magnitude of the monetized costs and benefits. To the extent that benefits exceed 
costs, the alternative is considered cost-beneficial and potentially worthy of implementa­
tion.

29

SB GT&S 0068863



FRAMEWORK FOR OPS COST - BENEFIT ANALYSIS

Of course, this “textbook” interpretation of cost-benefit results encounters a variety of 
obstacles in practical settings. Most notably, the analysis will likely yield costs and benefits 
that cannot be quantified or expressed in monetary terms. Integrating these findings into 
the policy decision requiresa more collaborative and qualitative process, but is essential to 
sound policymaking.

In addition to considering the relative magnitude of benefit-cost results, decisionmakers 
can derive information from the absolute magnitude of costs and benefits. The absolute 
magnitude of costs will suggest whether the alternative has a major impact on industry 
and regulators; this in turn affects how decisions should be approached (e.g., major changes 
may warrant discussion and evaluation by stakeholders) and how cost information should 
be communicated to affected parties. The absolute magnitude of benefits will determine 
the degree to which environmental groups, the public, and the affected industry are inter­
ested in the alternative, and theextent to which they should be consulted in decisionmaking.

Consideration of Uncertainty

Most estimates of economic values and outcomes have a significant degree of uncer­
tainty associated with them. To develop credible analyses, OPS should explicitly account 
for uncertainty by identifying key elements or parameters that introduce uncertainty; then, 
the analysis should depict this uncertainty for decisionmakers through sensitivity analysis 
and present useful conclusions about its influence. The most common approach tosensitiv- 
ity analysis is to estimate the change in economic outcomes while varying a single param­
eter, leaving other parameters at their base value. Sensitivity analyses of this type can be 
illustrated in a variety of ways. One common approach is to present the effect of the uncer­
tain parameter through a two-dimensional graphic (e.g., a curve) showing estimates asso­
ciated with different levels of an uncertain parameter. Another graphic device is the “box 
and whisker” plot of the type shown in Exhibit 9. The box and whisker plots show the 
extent of variation around the mean estimate of benefits when an uncertain parameter var­
ies. The example presented shows how the present value of benefits associated with a hy­
pothetical alternative would vary with parameters such as the discount rate and the time at 
which the program is implemented. For example, variations in the discount rate, holding 
all else constant, yield high and low estimates of $35 million and $12 million, respectively. 
Similarly, varying the time at which an alternative is implemented, holding the discount 
rate and other variables constant, yields high and low estimates of $29 million and $8 mil­
lion, respectively. Each of these variables will contribute independently to the total uncer­
tainty associated with the estimate of net benefits.

Exhibit 9
Sensitivity Analysis Illustration: Influence of Key Variables or Benefits
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Probabalistic modeling represents a more advanced method of 
uncertainty analysis. One common technique is Monte Carlosimula- 
tion. A Monte Carlo model calls for the user to provide the statistical 
distribution of key uncertainty parameters affecting an outcome vari­
able. The model uses the underlying distributions to generate a dis­
tribution of potential values for the outcome variable, allowing the 
analyst to determine the probability of any given outcome.

Guiding Principle 8 states that: 
“Cost-benefit analysis includes un­
certainties. Uncertainties will be de­
scribed explicitly in each analysis, 
including the magnitude and distri­
bution of each significant source of 
uncertainty.”

The actual or “true” value of variables 
within a cost-benefit analysis is diffi­
cult and often impossible to ascertain, 
even with the best analytical tech­
niques. Even when OPS does not 
quantify costs and/or benefits, an ana­
lyst can usually characterize the direc­
tion of uncertainty through the process 
of conducting qualitative assessments. 
For example, in the Appendix to this 
report, the value of certain benefits of 
pipeline mapping is uncertain, but we 
developed a sense that most benefits 
are positive in value but in some 
cases, relatively insignificant in mag­
nitude. Alternatively, when costs and 
benefits can be quantified, Exhibit 9 
illustrates that uncertainty can also be 
described in quantitative terms. Either 
way, an analysis should avoid seem­
ing to tell the reader more than is 
known, and users of cost-benefit 
analysis should be attuned to the im­
precision inherent to estimating the 
value of physical, social, and economic 
variables.

Assessing Equity Impacts 
and Other Policy Concerns

Beyond the factors explicitly addressed in a benefit-cost assess­
ment, a number of additional considerations may influence 
decisionmakers’ attitudes toward an alternative. An understanding 
of stakeholder concerns will be needed to determine which of these 
factors is relevant, the degree to which each factor should be ana­
lyzed, and the weight it should be given in the decision.

Equity effects associated with a policy change represent an im­
portant family of additional policy considerations. Decisionmakers 
may find a policy less desirable if it imposes disproportionate costs 
on key subpopulations. Such equity effects and other policy con­
cerns may be addressed by other analyses that supplement a cost- 
benefit analysis. For example, the Regulatory Flexibility Act, as 
amended, requires federal agencies to analyze impacts of regulatory 
actions on smal I entities (busi nesses, non prof it organ izations, and gov­
ernments), and to consider alternatives that minimize such impacts 
while achieving regulatory objectives. It is important, then, tocoor- 
d i nate the various types of anal yses that may be requ i red so that they 
complement each other without duplicating effort.

Under certain federal regulatory requirements, OPS may be re­
quired to perform additional analyses of regulatory alternatives in 
addition to cost-benefit analyses. These required analyses generally aim to determine 
whether the costs and benefits and related impacts are equitably distributed, among af­
fected entities or populations. Regulations that may require OPS to consider additional 
impacts include are the 1994 Executive Order on Environmental Justice, the Unfunded Man­
dates Reform Act of 1995, the Regulatory Flexibility Act of 1980, and the Small Business 
Regulatory Enforcement and Fairness Act of 1996. These statutes are described in greater 
detail below.

The Unfunded Mandates Reform Act of 1995

The Unfunded Mandates Reform Act of 1995 defines two categories of unfunded fed­
eral mandates—intergovernmental and private sector mandates—which must be consid­
ered. Unfunded federal mandates are defined as the following:

• Any provision in legislation, statute, or regulation that would impose an en­
forceable duty on state, local, or tribal governments or the private sector except 
on a condition of federal assistance or a duty arising from participation in a 
voluntary federal program; or

• Any provision that would reduce or eliminate federal financial assistance to 
state, local, or tribal governments for compliance with pre-existing regulations.

The Act intends to curb the imposition, in the absence of full consideration by Con­
gress, of federal mandates on state, local, and tribal governments without adequate federal
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funding. Unfunded mandates may result in an inequitable distribution of costs and ben­
efits. Incases where OPS initiates unfunded mandates, they must determine the budgetary 
impacts of the mandate upon state, local, and tribal governments and upon the private 
sector, with special consideration given to smaller parties.

If an OPS regulatory alternative imposes an unfunded federal mandate resulting in 
expenditures of $100 million or more in any one year on smaller government bodies (i.e., 
state, local, and tribal governments) in the aggregate or on the private sector, the Act re­
quires OPS to prepare an analysis that must include the following:

Identification of the provision of the federal law under which the rule or regu­
lation is promulgated;

An assessment of the costs and benefits of the mandate, including the extent to 
which federal resources (e.g., financial assistance) will be available to carry out 
the mandate;

An estimate of future compliance costs;

An estimate of the effect on the national economy (if feasible and relevant);
and

A description of the Agency’s prior consultation with affected governments, 
including issues and concerns raised and the evaluation of these issues.

In the case of the voluntary pipeline mapping alternative, for instance, OPS is probably 
not required to conduct such an analysis because the proposed alternative would not cre­
ate a new “enforceable duty” for state, local, or tribal governments. Rather, states’ duties 
associated with mapping (described in the Appendix to this report), such as developing 
repositories, arise from voluntary participation in the mapping program.

The Regulatory Flexibility Act of 1980/Small Business Regulatory 
Enforcement and Fairness Act of 1996

The Regulatory Flexibility Act of 1980 requires federal agencies to consider impacts of 
regulatory alternatives on small entities (i.e., businesses, not-for-profit organizations, and 
government agencies). The purpose of the Act is to ensure that laws and regulations de­
signed for application to large scale entities are applied uniformly to small entities, and 
that laws and regulations do not impose unnecessary and disproportionately burdensome 
demands on small entities. The Small Business Regulatory Enforcement and Fairness Act 
of 1996 provides small entities with ways to participate in the federal regulatory process 
and meaningful opportunity for redress of excessive enforcement activities.

To determine whether small entities are disproportionately affected by a regulatory 
alternative or mandate, OPS must assess whether the distribution of costs and benefits 
among entities is equitable, (i.e., whether small entities are subject to unfair or dispropor­
tionate requirements, such as reporting and recordkeeping). OPS could accomplish this by 
identifying and grouping affected entities according tosize(i.e., by number of employees, 
annual revenues). Total costs and benefits from a regulation or mandate could then be 
allocated according to these size categories, and assessed as to whether the distribution is 
equitable among different classifications. For example, for any regulatory alternative con­
sidered, OPS would first need to determine which pipeline operators and government agen­
cies are affected. Then, OPS would identify various size categories for grouping operators 
(i.e., operators that are considered “small”). After grouping the affected operators accord­
ing to size, OPS could allocate the total costs and benefits of an alternative according to 
these categories, and assess whether smaller operators face disproportionately onerous re­
quirements.

32

SB GT&S 0068866



FRAMEWORK FOR OPS COST-BENEFIT ANALYSIS

The 1994 Executive Order on Environmental Justice

Executive Order 12898 focuses federal agency attention on concerns that minority and / 
or low-income populations may bear a disproportionateamount of adverse health and envi­
ronmental effects. For example, certain populations may incur disproportionate increases in 
environmental risks or other costs (e.g., disruption from pipeline repair). Similarly, acertain 
geographic region may incur a greater share of costs without realizing a concomitant share 
of benefits. Executive Order 12898creates an interagency working group to provide federal 
agencies with guidance on identifying, assessing, addressing, and responding to these types 
of environmental justice issues.

Value and Effectiveness of the Cost-Benefit Process

Cost-benefit analysis is one of the most useful analytical tools available for organizing 
and comparing information about the favorable and unfavorable impacts of OPS alterna­
tives. Public policy invariably involves tradeoffs between difficult and often competing 
choices. Hence, an important role of cost-benefit may be to define these tradeoffs with enough 
transparency and clarity to enable policymakers to finalize decisions and to allow these en­
tities affected by the final decision to understand, if not support, these decisions.

When developing cost-benefit analyses, OFS may also wish to consider the internal ad­
vantages that the assessment process offers. By providing empirical resultswhich strengthen 
the quality of debate between stakeholders about relevant policy tradeoffs, cost-benefit analy­
sis of the type described here can provide a focal point for the implementing organization. 
That is, the process itself can function as a forum for interaction, bringing together groups 
that traditionally have few opportunities for direct collaboration. The resulting dialogue it­
self often yields better decisions, independent of the formal analysis conducted.

In spite of the many advantages of cost-benefit analysis, it should never be the sole crite­
rion for decisionmaking. As stated in the discussion of uncertainties inherent to economic 
analysis, estimates of costs and benefits are likely to differ from their “true” values due to 
biases introduced through the use of different valuation techniques, data, and assumptions.33 
While cost-benefit analysis is a flexible tool that often provides valuable empirical results, 
decisionmakers should thus be wary of interpreting quantitative results too literally and 
should never be bound by a strict cost-benefit test.34 Due to inherent imprecision and uncer­
tainty in results, cost-benefit cannot always prove conclusively that the benefits of a program 
exceed the costs (or visa versa). Additionally, many elements within an analysis can only be 
assessed qualitatively but may nonetheless be critical toasound decision. Often, the best an 
analyst can do is a “bounding analysis” that defines what range of benefits (or costs) would 
be required, at minimum, for an alternative to be cost-beneficial.

In conclusion, results from the process of conducting cost-benefit analysis, as well as 
other analytical outcomes (i.e., results of small business impact assessments), can be used by 
agencies to set regulatory priorities more effectively and to conduct strategic planning. Us­
ing cost-benefit to revisit regulations and alternatives after their promulgation, to determine 
both programs’ economieefficiency and overall effectiveness at addressing the defined prob­
lem, holdsgreat promise for creating more accountable and efficient policymaking. The value 
of this approach is specifically stated in Guiding Principle 14. If conducted as such, it can 
enable OPS to evaluate program effectiveness relative to program goals, a step which has 
been missing from OPS regulatory efforts in the past.

33“Benefit-Cost Analysis in Environmental, Health, and Safety Regulation: A Statement of Principles,” pre­
pared by Kenneth Arrow, Maureen Cropper, George C. Eads, Robert W. Hahn, Lester B. Lave, Roger G. Noll, Paul 
R. Portney, Milton Russell, Richard Schmalensee, V. Kerry Smith, and Robert N. Stavins; published jointly by The 
Annapolis Center, American Enterprise Institute, and Resources for the Future, 1996.

34 In particular, policymakers should avoid the use of a popular cost-benefit metric, the ratio of benefits to costs. 
It is a common but misguided practice to use this ratio to consider implementation of programs with a ratio greater 
than (or equal to) one. This simple ratio provides no insights about uncertainty or the relative magnitude of costs 
and benefits, nor does it provide any information about the distribution of costs and benefits among affected groups.
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Sample Data Summary Sheet
This is an example of a data summary that could be used to describe key assumptions, data, and sou roes used for each 
alternative, thereby allowing an analyst to begin independent validation of analytical results.
Statement of the Target Problem:____________________________________________

(Source: )

Alternative Assessed in the Analysis:

Definition of Baseline(s): 
Economic Conditions:

(Source: )

Regulatory Conditions:

(Source: )

Technological Conditions:

(Source: )

Scope and Parameters of Analysis:

Key Quantitative Assumptions:
Discount rate (government): 
Discount rate (private):
Cost of Capital:
Project life:
Depreciation method: 
Depreciation life:
Value of averted fatality: 
Value of averted injury:

percent (Source: 
percent (Source:
_ (Source: 
years (Source:
(Source:
(Source:

$2.7 million (Source: DOT memorandum, 1995)
Ranges from $5,400 to $2.7 million, depending on the se­
verity of the injury. (Source: DOT memorandum, 1995)

)

)
$ )

)

)

)
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Sample Data Summary Sheet (continued)

Key Qualitative Assumptions:

Example Cost-Benefit Summary 
of Pipeline Alternatives
(millions of dollars per year, 

in present value)

Summary of Results:

Costs:
$4.5 -i

$4.1M«
$4.0 - /

Cost-Beneficial Area 
Where Annual 

Benefits Exceed 
Annual Costs

$3.5 - /
$3.0 - /
$2.5 •

Benefits: ■/$2.2M$2.0 •

/
$1.5 - $1.4M 

$1.0 -

_____ $1.2M/ Range of 
Uncertainty/

V
^ $0.7M $0.7M$0.5

$0.0 +-------
Alternative 1 Alternative 2 Alternative 3

Use and Interpretation of Cost-Benefit Results:

Effectiveness/Limitations of the Analysis:
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Roles and Responsibilities of the Pipeline Advisory 

Committees
VI.

In addition to requirements for cost-benefit analysis of OPS alternatives, the Account­
able Pipeline Safety and Partnership Act of 1996 specifies that OPS must submit cost-ben­
efit results and risk assessment information to relevant advisory committees established to 
support OPSon technical and policy issues. These committees include the Technical Pipe­
line Safety Standards Committee, and theTechnical Hazardous Liquid Pi pel ineSafety Stan­
dards Committee.

A key responsibility of these advisory committees is to provide peer review and evalu­
ation of OPS risk assessment information, including cost-benefit analyses. Specifically, the 
Act has provisions that each committee must: (1) evaluate the merit of the data and meth­
ods used within analyses, and (2) when appropriate, provide recommendations relating to 
assessments and to associated standards or alternatives.

Based on the requirements in the Accountable Pipeline Safety and Partnership Act of 
1996 and the deliberations of the Workgroup, the following recommendations are offered 
to the advisory committees:

Prepare for offering guidance to OPS during the development of pipeline al­
ternatives by familiarizing yourself with OMB guidelines for economic analy­
sis by federal agencies and the guiding principles and framework for cost- 
benefit analysis provided by this report.

Provide leadership to OPS through your evaluation of the basis of cost-benefit 
analysis, including understanding and examining assumptions and uncertain­
ties.

Ask that OPS seek additional qualified peer review when pipeline alternatives 
require specific expertise beyond that which may be available through the ad­
visory committees. The advisory committees should recommend competent 
third party reviewers that provide objective judgment.

RecommendationsVII.

Clearly the use of cost-benefit analysis can significantly inform and improve decisions 
made by regulatory agencies. Cost-benefit analysis is a powerful and flexible tool that 
provides a systematic and organized way of understanding the values and costs of alterna­
tives. Like any analytical tool, it should be used within the context of the regulatory pro­
cess.

Based on the collaborative process that resulted in this report, the Workgroup offers 
the following recommendations for implementing the guiding principles and framework 
described in this report:

To the Office of Pipeline Safety:

• Publish a notice in the Federal Register announcing the completion of this re­
port, notifying readers of OPS’ intent to adopt the recommendations in the 
report and seeking public comments. Significant public comments should be 
added to the report in a comments section.

36

SB GT&S 0068870



FRAMEWORK FOR OPS COST-BENEFIT ANALYSIS

• Post the final report and the significant public comments on the Internet.

• Provide the advisory committee with the tools to conduct peer review, includ­
ing the OMB guidelines, “Economic Analysis of Federal Regulations Under 
Executive Order No. 12866” (or subsequent guidelines) and this report. As 
new members are appointed, provide briefing materials on the committees’ 
role as peer reviewers.

• Provide this report to OPS employees responsible for developing pipeline al­
ternatives, so that they understand the potential use of prospective cost-ben­
efit analyses to help define problems to be resolved, to develop alternative 
solutions, and to inform decisionmakers of the merits of proposed alternatives.

• Encourage the use of retrospective cost-benefit analyses to examine the effec­
tiveness of existing regulations.

• Continue to usecollaborativestakeholder teams to assist in defining problems 
to be resolved, identifying alternatives to address significant problems, and 
contributing to cost-benefit analysis of alternatives.

• Publish a list of key variables, references, and source documents that are gen­
erally used in all OPS analyses, and publish updates and revisions to these 
when appropriate.

To the Pipeline Advisory Committees:

• Use the guiding principles and the cost-benefit framework described in this 
report during deliberations.

• Prepare for offering guidance to OPS during the development of pipeline al­
ternatives by familiarizing yourself with OMB guidelines for economic analy­
sis by federal agencies and the guiding principles and framework for cost- 
benefit analysis provided by this report.

• Provide leadership to OPS through your evaluation of the basis of cost-benefit 
analysis, including understanding and examining assumptions and uncertain­
ties.

• Ask that OPSseek additional qualified peer review when pipeline alternatives 
require specific expertise beyond that which may be available through the ad­
visory committees. When appropriate, the advisory committees should rec­
ommend competent third party reviewers to provide objective judgement.

To the Pipeline Industry:

• Participate in the development of cost-benefit analysis through the contribu­
tion of reasonable information and data about pipeline operations so that cost- 
benefit analysis can be based on real-world information to the maximum ex­
tent possible.

• Continue to participate in collaborative stakeholder teams to assist in defining 
problems to be resolved, identifying alternatives to address significant prob­
lems, and contributing to cost-benefit analysis of alternatives.
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To Other Stakeholders:

• Participate in the development of cost-benefit analysis through the contribu­
tion of reasonable information and data about the costs and benefits of pipe­
line operations so that cost-benefit analysis can be used based on real-world 
information to the maximum extent feasible.

• Continue to participate in collaborative stakeholder teams to assist in defining 
problems to be resolved, identifying alternatives to address significant prob­
lems, and contributing to cost-benefit analysis of alternatives.
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Annotated Bibliography

During the preparation of this report, the Workgroup referenced numerous sources on 
cost-benefit analysis and related topics. In addition to the general sources listed below, we 
list additional references that provide guidance on special topics in regulatory cost-benefit 
analysis, including benefits valuation techniques, discounting, and the appropriate role of 
cost-benefit analysis in decisionmaking.

Cost-Benefit Analysis

U.S. Environmental Protection Agency. “Guidelines for Preparing Economic Analysis,” 
draft report prepared by the Office of Policy, Planning, and Evaluation; final to be com­
pleted June 1999.

A rs updated version of EPA ’s original guidelines for eoonomic analysis from 1983. Covers 
major analytical topics in preparing economic and regulatory impact analyses, including 
an overview of the role of economic analysis in environmental policymaking, analyzing 
benefits and costs, discounting, uncertainty, assessment of other impacts, and the use of 
results in decisionmaking. Some topics are addressed rather technically, but generally 
accessible to the layperson.

Office of Management and Budget. “Economic Analysis of Federal Regulations Under 
Executive Order No. 12866,” memorandum prepared for members of the Regulatory Work­
ing Group, January 1996.

A general discussion of best practices for federal agencies to follow when preparing eco­
nomic and cost-benefit analyses of federal regulatory actions. Developed by the Council of 
Eoonomic A dvisors, this guidance is generally aimed at a non-techn ical audience, and pro­
vides broad consideration oftheanalysisofthebaseline, oosts, and benefits, as well ^exam­
ining alternative approaches and identifying the need for proposed actions.

Arrow, Kenneth; Maureen Cropper, George Eads, Robert Hahn, Lester Lave, Roger Noll, 
Paul Portney, Milton Russell, Richard Schmalensee, V. Kerry Smith, and Robert Stavins. 
1996. “Benefit-Cost Analysis in Environmental, Health, and Safety Regulation: A State­
ment of Principles,” published by the Annapolis Center, the American Enterprise Institute, 
and Resources for the Future.

Report by leading economists on the role of economic analysis in the development of envi­
ronmental, health, and safety regulations. Provides two sets of basic guidelines, including: 
1) guidelines for decisionmakers when using such analyses, and 2) guidelines for improv­
ing the quality of analyses. The guiding principles in this report closely parallel the guide­
lines presented in this report. Written for and very accessible to a lay audience.

Dorfman, Robert. 1993. “An Introduction to Benefit-Cost Analysis.” in R. Dorfman.and N. 
Dorfman, (eds.). Economics of the Environment: Selected Readings. New York: W. H. 
Norton.

Provides a concise description of the standard approach to performing cost-benefi t analysis. 
Includes sections addressing valuation of non-market benefits (including contingent valu­
ation), uncertainty, and a discussion of oost-effectiveness as an alternative to oost-benefit 
analysis. Very accessible to the layperson, with excel lent exhibits to illustrate key concepts.
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Gramlich, Edward M. 1990. A Guide to Benefit-Cost Analysis, 2nd ed.: Englewood Cliffs, 
New Jersey: Prentice-Hall, Inc.

A general, frequently referenced text on benefit-cost analysis. Designed for public policy 
analysts rather than economists, so generally accessible to the layperson with some train­
ing in microeconomics. Covers many pertinent analytical topics, such as: the need for 
government action, valuation of costs and benefits, distributional equity, uncertainty, in­
direct impacts, and oosts and benefits occurring at different times.

Benefits Valuation

Freeman, A. Myrick. 1993. The Measurement of Environmental and Resource Values: 
Theory and Methods. Washington, D.C.: Resources for the Future.

A general text on environmental and natural resouroe economics. Provides a good over­
view of many topics relevant to cost-benefit analysis of environmental and safety alterna­
tives, including welfare measures of value, non-use values, and direct and indirect valua­
tion methods.

Mitchell, Robert C. and Richard T. Carson. 1990. Using Surveys to Value Public Goods: 
The Contingent Valuation Method. Washington, D.C.: Resources for the Future.

A frequently referenced textbook on the contingent valuation method. Develops the theo­
retical basis for the method, examines potential souroes of error and bias in estimates gener­
ated using this method, and provides guidelines for proper implementation of a contingent 
valuation study. Generally accessible to the layperson.

Discounting

Office of Management and Budget. October 1992. Guidelinesand Discount Rates for Benefit- 
Cost Analysis of Federal Programs, Circular No. A-94.

Hartman, Robert W. 1990. “One Thousand Points of Light Seeking a Number: A Case 
Study of CBO’s Search for a Discount Rate Policy,” Journal of Environmental Economics and 
Management, Vol. 18, No. 2, Part 2.

Lind, Robert C. 1990. “Reassessing the Government’s Discount Rate Policy in Light of 
New Theory and Data is a World Economy with a High Degree of Capital Mobility,” jbur- 
nal of Environmental Economics and Management, Vol. 18, No. 2, Part 2.

Lyon, Randolph M. 1990. “Federal Discount Rate Policy, theShadow Price of Capital, and 
Challenges for Reforms,” Journal of Environmental Economics and Management, Vol. 18, No. 
2, Part 2.

This set of papers provides guidance and varying opinions about the selection and use of dis­
count rates within economic analyses. Moderately technical in nature.

Using Cost-Benefit Results in Decisionmaking

Hahn, Robert W. and Robert E. Litan. 1997. “Improving Regulatory Accountability,” pub­
lished by the American Enterprise Institute and the Brookings Institution, Washington, 
D.C.

Promotes the useof cost-benefit analysisasan important tool for increasing theaccountabil- 
ity of government policies and programs, includes specific recommendations for improving 
the quality and accessibility ofeoonomic analyses.
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Office of Management and Budget. September 1997. “Report to Congress on the Costs and 
Benefits of Federal Regulations,” prepared by OMB’sOfficeof Information and Regulatory 
Affairs, Washington, D.C.

Provides an estimate of the total annual costs and benefits of federal regulatory programs, 
and specific recommendations for improving the quality of economic analyses, including a 
call for improved data, more consistent use of assumptions and methods across programs 
and agencies, and careful use of cost-benefit results during the regulatory reform process.
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