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Abstract

This dissertation explores the role of science and technology in democracy and the use of
cost-benefit analysis (CBA) through an illustrative case on a uranium mining controversy in the
US state of Virginia.
Arguably, traditional STS scholarship has primarily served what we might call an unmasking
function by working to expose political, cultural, gender, corporate, and other factors that get
masked by the cultural authority of scientific expertise. Following the lead of other STS scholars
seeking to move beyond an unmasking-only mode of scholarship, this dissertation offers a
novel take on the relationship between expertise and public controversy over technoscience by
suggesting that cost-benefit analysis might serve a beneficial pro-democratic ritual role.
To explore this question of the role played by expertise and what we might learn and
recommend from approaching CBA as a democratic ritual, I consider the case of a uranium
mining and milling controversy in Virginia. This controversy surfaced in two distinct historical
moments and prominently featured technical studies utilizing expert predictive methods. I
analyze these texts from the perspective of the sociopolitical ritual theory developed in the
dissertation and then suggest a set of recommendations regarding how we might humanize and
deploy CBA within the context of enhancing rituals that serve to maintain liberal democratic
political imaginaries.
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General Audience Abstract
This dissertation explores the role of science and technology in democracy and the use of
cost-benefit analysis (CBA) through an illustrative case on a uranium mining controversy in the
US state of Virginia.
Ultimately, this research offers a novel take on the relationship between expertise and
public controversy over technical and scientific projects by suggesting that cost-benefit analysis
might serve a beneficial ritual role.
After articulating a conceptual framework and analyzing a series of technical studies, a set
of recommendations regarding the use of cost-benefit analysis within the context of democratic
policy-making is articulated.
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1. Introduction: Technoscientific Controversy, Expertise, and Ritual

“At the end, the ever-precarious attempt to conceal the omnipresent theatrical, aesthetic,
ritualistic, and gestural substance of politics as a system of human communications and actions
performed in a supposedly real world of objective, transparent facts could only partly be
sustainable.”
(Ezrahi 2012, 128)

1.1. Introduction: Resolving Controversial Technoscience

On what basis can we decide questions over controversial technoscience within a liberal
democratic context? How can we utilize expertise without succumbing to technocratic hubris
and riding roughshod over the non-technical dimensions of these choices and challenges? This
dissertation explores these questions through examining the role of science and technology in
democracy and the use of cost-benefit analysis through an illustrative case on a uranium mining
controversy in the US state of Virginia.
In an age of intellectual postmodernism and post-truth politics, straightforward answers to
questions about the role scientific knowledge plays and ought to play within democratic
1

cultural contexts remain elusive. STS literature has problematized both a backward-facing
clinging to outdated notions of science as being able to speak truth to power (i.e. bad
scientism) as well as a complete move towards a kind of politics that utterly disregards science
(i.e. bad postmodernism). This isn’t to suggest that STS scholars adhere to a party line when it
comes to these questions, but only that there are diverse answers and perspectives from within
the field.
Here, I follow the lead of Harry Collins who interprets traditional STS scholarship as having
served primarily what we might call an unmasking function. From this perspective, STS has
worked to expose political, cultural, gender, corporate, and other factors that get masked by
the cultural authority of scientific expertise. Even granting that past STS work is more nuanced
than this simple reading might suggest, the unmasking function remains one of the most
powerful effects produced by past STS scholarship 1. Recently, Harry Collins and other STS
scholars have been trying to figure out how to move beyond an unmasking-only mode of
scholarship and towards a synthesis that might combine an appreciation of what these scholars
perceive to be good about the cultural authority of science and technology in society (what I
later discuss as good scientism) with a critical edge that is critical and yet not corrosive of these
values.
Expert advice intended to inform political decision-making on environmental issues often
materializes in the form of a technical study produced for a non-expert audience. In this
dissertation I consider cost-benefit analysis (CBA), which is a particular type of technical study

1

As evidenced for example by the interpretations offered by the “science warriors” during the
“science wars.” See (Gieryn 1999) for a good overview.
2

originating in the field of welfare economics. In comparison to other types of predictive expert
methodologies, CBA arguably has more intuitive appeal and is potentially more amenable to
widespread adoption. As mentioned above, traditional STS scholarship on expertise has been
critical in focus, with concerns over how cultural perceptions of scientific authority impact the
quality of democratic and pluralistic decision-making featuring prominently (Wynne 1992;
Epstein 1995; H. Collins and Evans 2007). STS scholars rightly worry about the ways in which
esoterically produced technical studies might work against democratic norms and sensibilities,
including those related to participation and justice. However, while expertise may serve as a
mask for dubious ends or agents, I argue that it may also serve as a mask2 for pro-democratic
ends and agents. More specifically, this dissertation offers a novel take on the relationship
between expertise and public controversy over technoscience by suggesting that CBA can serve
a beneficial pro-democratic ritual role. The key to this interpretation is understanding the
beneficial role played by democratic rituals more broadly in maintaining democratic political
imaginaries. The anthropological literature as well as more recent behavioral work suggests
that ritual enables social consensus across many different types of societies. It may even be a
requirement amongst humans 3. Ritual is an underutilized concept amongst STS scholars. One
reason for this may be due to reification and uncritical acceptance of democratic myths such as
an enlightened public that might resolve differences through rational discourse and
deliberation. For example, one prominent line of thinking within STS interrogates whether
expertise and participatory procedures open up or close down debate (Stirling 2005). The

2

This suggestive metaphor could be further explored, e.g. (Tonkin 1979).
See for example (Berger and Luckmann 1966; Berger 1969) for a sociological perspective and
(Laland 2017) for a perspective from the field of cultural evolution.
3

3

taken-for-granted assumption being that if we can facilitate debate, then we will have achieved
something democratically beneficial, which may or may not be the case from a post-hoc
perspective4. As an alternative to this approach, I ask whether or not expertise opens up or
closes down on the possibility of achieving social consensus, a more fundamental and crosscutting cultural category. Again, this is not to suggest “debate” isn’t important or worthwhile,
only that social consensus is more fundamental and relatively unexamined in the STS literature.
Here, in addition to following Collins, I am also following the lead of Yaron Ezrahi who warns us
against committing what he calls the fallacy of misplaced rationality, which is “to confine one’s
approach to politics to the rational analysis of reasons, norms, or interests, while dismissing or
ignoring imaginaries and other non-rational components of the fabric of politics like fear or
pride” (Ezrahi 2012, 25).
To explore this question of the role played by expertise and what we might learn from
approaching CBA as a democratic ritual, I consider the case of a uranium mining and milling
controversy in Virginia. This controversy surfaced in two distinct historical moments, which I
discuss as the two ‘phases’ of the debate. Technical studies to inform the debate were
produced and are analyzed in Chapters 3 and 4 of this dissertation. The theoretical lens
adopted for this study is a form of sociocultural analysis which combines the political
perspective of Yaron Ezrahi, the performative sociology of Erving Goffman, and a perspective
on the function of ritual in achieving social consensus from a handful of scholars in the field of
anthropology further discussed in section 1.3 below. In this dissertation I argue that not only

4

Some interesting work along these lines has been done on the case of the GM Nation? public
debate over the commercialization of transgenic crops in the UK (Rowe et al. 2005).
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can we profitably study CBA as ritual in a scholarly context, but also within a political context
we might consider deploying CBA as a ritualized cultural technology conducive to achieving
social consensus. This latter normative aspect I discuss in the concluding Chapter 5.
This first chapter provides an introduction to the topic, an overview of cost-benefit analysis
including relevant critiques, contextualization of relevant scholarship, and explains the theory
and methods adopted. A preview of the other chapters is presented at the conclusion of this
chapter.

1.2. The Promise and Peril of Cost-Benefit Analysis
What is cost-benefit analysis? From one perspective, asking the creators of this form of
economic analysis ought to provide us with simple clear-cut answers. However, as students of
STS we know that one cannot, for example, simply ask a laboratory scientist what the
significance of his or her work is, rather like all scientific and technical work, CBA is multivalent
and takes on multiple meanings within the various cultural milieus it operates.
Every major energy and infrastructure project in the US is accompanied by the
commissioning, preparation, and discussion of technical studies of one kind or another. For
some, cost-benefit analysis is the epitome of the technical study in the public sphere as it is
both sufficiently technical to be esoteric and sufficiently commonsensical to be widely
deployed. For example, the Virginia Department of Transportation stipulates that all
applications for funding grants must be accompanied by a cost-benefit analysis. Often CBAs are
very technical and seen as a formality or as a token of due diligence and do not really feature in

5

public debate. This section will introduce the basics of CBA, it’s perceived usefulness in
environmental decision making, and discuss important criticisms of the technique.

1.2.1. CBA – Informal and Formal
CBA can be understood as both an informal approach to decision-making as well as a
highly formalized technical procedure. Formal economics texts often acknowledge this and
frequently include a historical note relating to Benjamin Franklin. In a letter to a friend written
in 1772, Benjamin Franklin wrote about a kind of informal CBA he called Prudential Algebra. The
following quote is often in whole or partially reproduced in introductory textbooks on formal
CBA5 (Mott and Jorgenson 1936, 348–49):
In the Affair of so much Importance to you, wherein you ask my Advice, I cannot for
want of sufficient Premises, advise you what to determine, but if you please I will tell
you how.
When those difficult Cases occur, they are difficult, chiefly because while we have them
under Consideration, all the Reasons pro and con are not present to the Mind at the
same time; but sometimes one Set present themselves, and at other times another, the
first being out of Sight. Hence the various Purposes or Inclinations that alternately
prevail, and the Uncertainty that perplexes us.
To get over this, my Way is, to divide half a Sheet of Paper by a Line into two Columns;
writing over the one Pro, and over the other Con. Then during three or four Days
Consideration, I put down under the different Heads short Hints of the different

5

For example, in the highly popular (Boardman et al. 2010) text.
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Motives, that at different Times occur to me, for or against the Measure. When I have
thus got them all together in one View, I endeavor to estimate their respective Weights;
and where I find two, one on each side, that seem equal, I strike them both out. If I find
a Reason pro equal to some two Reasons con, I strike out three. If I judge some two
reasons con, equal to some three Reasons pro, I strike out the five; and thus proceeding
I find at length where the Balance lies; and if after a Day or two of farther consideration,
nothing new that is of Importance occurs on either side, I come to a Determination
accordingly.
And, tho’ the Weight of Reasons cannot be taken with the Precision of Algebraic
Quantities, yet, when each is thus considered, separately and comparatively, and the
whole lies before me, I think I can judge better, and am less liable to make a rash Step;
and in fact I have found great Advantage from this kind of Equation, in what may be
called Moral or Prudential Algebra.

A logic of the type described above by Benjamin Franklin can be applied in an informal
or formal way, for individual choices or more broadly for society as a whole as is more typically
the case in formal CBA.

It is beneficial to understand CBA then on a scale or spectrum:

7

The more formal the CBA, the more expert, highly technical components will be
included. For example, discount rates, value of life calculations, and the incorporation of inputoutput models are typical elements of formal CBA. CBA concepts and techniques are
continuously honed by economists working in applied economics – both in academia as well as
in practice. However, the barriers for non-specialists to understand the specific technical
meanings of these elements can be considerable.
Informal CBA is something that can be highly idiosyncratic or specific, for example, a
rough estimation performed purely in the form of a thought experiment, adding up the benefits
and costs associated with particular alternate courses of action. An undergraduate student may
employ informal CBA in selecting a major. If, for example, a student sets a goal of making a lot
of money upon graduation, they may search up the most potentially profitable majors and
weigh whether or not it is worth it or if they would be able to pursue particular majors.
Engineering career paths may be lucrative, but the costs are high in terms of dedication and a
specific kind of engagement with academic work. An individual’s personality and preferences
might factor into these decisions. For example, just because one is potentially able to pursue a
path, does not mean that it is desirable. Finance may be a better match than engineering
depending on one’s informal CBA calculations. Options must be weighed against one another. A
rough weighing of costs and benefits without applying discount rates and the calculation of net
present values is still a useful and viable method. Even beyond the realm of individual choices,
CBA can be effectively employed in an informal manner (Sinden 2014). Part of the appeal of
formal CBA, even when finer points are inscrutable to non-experts, lies in this connection to
commonsense notions of weighing pros and cons. Informal CBA might also be characterized as
8

an “intuitive balancing” approach, where “effects will be described, and indeed might be
quantified on various scales (for example, numbers of deaths, acres of ecosystem destroyed,
jobs lost or gained)… but weighs the costs and benefits in [a] given case in an intuitive manner”
(Christiansen 2018, 7; Adler and Posner 2006, 73).
For the technical practitioner, formal CBA is an economic “policy assessment method
that quantifies in monetary terms the value of all consequences of a policy to all members of
society” (Boardman et al. 2010, 2), the goal of CBA is to help make social decision making “more
rational” (Boardman et al. 2010, 2). CBA is essentially a utilitarian tool that involves two
significant assumptions: 1) that the “the sum of individual utilities should be maximized and
that it is possible to trade off utility gains for some against utility losses for others,” and 2) that
it is possible to determine “what impacts will actually occur over time, how to monetize (attach
a dollar value to them), and how to make trade-offs between the present and the future”
(Boardman et al. 2010, 2). Below is a selection of popular textbook examples of the steps
involved with performing CBA:

9

3-Step (Quah and
Toh 2011)

6-Step (Hanley,
Shogren, and White
2001)
1. Decide which
1. Define
items to include
project/policy
2. Compute the
2. Identify physical
value of the items
impacts
3. Arrive at a
3. Value impacts
conclusion that
4. Discount cost and
provides
benefit flows
informed advice
5. Apply net present
value test
6. Apply sensitivity
analysis

7-Step (Steinemann,
Apgar, and Brown
2005)
1. Develop
alternatives
2. Determine the
scope of the
decision
3. Determine costs
of each
alternative
4. Determine
benefits of each
alternative
5. Quantify the
costs and
benefits of each
alternative
6. Evaluate costs
versus the
benefits
7. Evaluate equity
impacts

9-Step (Boardman et
al. 2010)
1. Specify the set of
alternative
projects.
2. Decide whose
benefits and
costs count
(standing).
3. Identify the
impact
categories,
catalogue them,
and select
measurement
indicators.
4. Predict the
impacts
quantitatively
over the life of
the project.
5. Monetize (attach
dollar values to)
all impacts.
6. Discount benefits
and costs to
obtain present
values.
7. Compute the net
present value of
each alternative.
8. Perform
sensitivity
analysis.
9. Make a
recommendation.

Getting into the details of the above steps reveal several conceptual items that require
unpacking in order to penetrate the technical inner-working of CBA. For example, the technical
10

practitioner must understand the concept or at least grasp the function of discounting,
monetizing, net present value, Actual Pareto Improvements, Potential Pareto Improvements,
Maximizing potential Pareto improvements, the willingness-to-pay scale (compensating
variation), and so on. But I suggest that part of the broader social effectiveness of CBA is in fact
related to this inscrutability. While I treat these concepts as signs6, I argue that their meaning
depends on the context. That is, for technical practitioners they function primarily as technical
signals but for non-specialists within a liberal democratic decision-making context these same
signs function as symbols. For example, the technical practice of discounting is based on the
simple, arguably commonsense rational notion that “a dollar tomorrow is worth less than a
dollar today,” in this way future dollars are valued as less than present dollars. Even without a
specialist understanding of the technical details, varieties, and controversies over discounting,
its use symbolizes a certain kind of disciplined rationality in confronting otherwise potentially
incommensurable future uncertainties. Without technical training and specialist internal
context, technical concepts then function almost as metaphors. In practice, this ambiguity and
openness to interpretation leads to some difficulties. For example, how do discount rates apply
to the value of human life? Does the human life have a dollar value? Are future lives worth less
than present lives? Philosophical criticisms such as these are discussed below in section 1.2.4,
while the symbolic and mythic associations will be discussed in section 1.4.

6

In distinguishing signals, signs, and symbols in this way, I am following a semiotic approach
developed by James Fernandez whereby “a three part distinction between social signals, signs,
and cultural symbols” is made “according to their autonomy from the situation in which they
usually appear: their ability, in other words, to function in many slots in many different
contexts” (Fernandez 1965, 920). The distinction between social signal and cultural symbol is
best understood from the perspective articulated below in the discussion on the difference
between social consensus and cultural consensus.
11

1.2.2. Perceived usefulness of CBA in Democratic Decision-Making
Cost-benefit analysis is today a widespread, increasingly influential, and potentially nonpartisan approach for addressing a wide range of issues across a variety of domains including
education, healthcare, and criminal justice. Recent work has shown that while historically
associated with anti-regulation and conservative political agendas within a US political context,
CBA can also effectively be used to justify a variety of pro-labor, pro-regulation, and proenvironmental positions (Revesz and Livermore 2008; Livermore and Revesz 2013).
Additionally, it is recognized that at a less ambitious level, CBA can at a minimum provide
information relevant to a variety of decision-making approaches (Nyborg and Spangen 2000).
Practical informational benefits of CBA include:
•

Understanding orders of magnitude

•

Pinpointing where uncertainty exists

•

Understanding precisely where obtaining dollar estimates are problematic

•

Where more information about an issue may needed (TMI 1984)

Even for people who fundamentally disagree with assigning dollar values to noneconomic goods such as the value of a life or the value of certain aspects of the environment, it
can be revealing to see the limits of these applied economic approaches to highlight the need
for better understanding political, ideological, and ethical commitments. Clearly encountering
the limits of quantification also serves as a good entry point to robust qualitative discussion.
Additionally, CBA provides a way to connect issues across time both internally within the
CBAs themselves as well as externally, that is within the context of their interpretation by
12

democratic agents. For example, in the uranium mining case under consideration, the 1984 CBA
provides an important historical reference on the nature of the debate and the contemporary
state of knowledge. In the 1984 CBA environmental goods were not valued because of a lack of
theoretical approaches appropriate for such a calculation and the lack of information available
at the time. How these knowledge or theoretical gaps change over time is of immense value.
Despite its usefulness, CBA also has important practical shortcomings that will be discussed
below.

1.2.3. CBA in Policy Making Today
As discussed above, from the perspective of practitioners, CBA is a tool that indicates
the most economically efficient option among policy choices considered. However within a
policy context, CBA has been increasingly identified as a tool to help policymakers decide upon
the most appropriate policies, given conditions of “tough budget choices” (The Pew Charitable
Trusts 2013). At the domestic US level, the Pew-MacArthur Results First Initiative, which is a
joint project of The Pew Charitable Trusts and The John D. and Catherine T. MacArthur
Foundation was established to work with states to “implement an innovative cost-benefit
analysis approach that helps them invest in policies and programs that are proven to work”
(The Pew Charitable Trusts 2013, 2). CBA is at the forefront of a push for “evidence-based
policymaking” and “data-driven policymaking” (Pew-MacArthur Results First Initiative 2017).
The Pew-MacArthur Results First initiative conducts research in this area and publishes regular
reports. For example, in a recent study five states are highlighted as leading the way in pursuing
evidence in relation to four designated policy areas. Connecticut, Minnesota, Oregon, Utah, and
13

Washington all engage in “evidence-based policymaking,” which involves CBA in four key policy
areas: behavioral health, child welfare, criminal justice, and juvenile justice.

(The Pew Charitable Trusts 2013, 22)

In a study on the use of CBA by states Pew-MacArthur Results first categorized all US
states by the degree to which they use CBA in decision-making. It should be kept in mind that
the purpose of this study is to promote the use of CBA, not to question whether or not it should
be used. Within this context, ten states were designated as “leading the way.” Various
particular cases were discussed. In Florida, the state legislature charged the Office of Program

14

Policy Analysis and Government Accountability in 2003 to consider the costs and benefits in
comparing two policy options regarding nonviolent juvenile offenders. One option was sending
offenders to residential commitment facilities and the other was an alternative therapy and
community-based program. After the options were compared, and an experiment run, it was
estimated that the alternative program, called Redirection, “had generated $51.2 million in cost
savings while avoiding $5.2 million in recommitment and prison costs due to better offender
outcomes and reduced recidivism” (The Pew Charitable Trusts 2013, 23). In Maine, several state
agencies together commissioned a cost-benefit analysis in 2009 to address the issue of
homelessness in the state. The CBA suggested that a plan involving additional housing costs
would be most effective. Despite the counterintuitive higher costs involved with housing, the
CBA ultimately showed that it “made more sense for taxpayers to invest in a supportive housing
program with integrated services instead of a homeless shelter” (The Pew Charitable Trusts
2013, 24). The CBA arguably played a significant role in securing funding for this program in
Maine during their 2009-2010 biennial budget bill. However, it remains unclear whether CBA
truly helped decide among different options or if it was used, even if subtly, to legitimize a
preferred approach to a given social issue.

15

(The Pew Charitable Trusts 2013, 16)

At the international level, organizations such as the McKinsey Center for Government
(Farrell and Goodman 2013) and the JPMorgan Chase Institute are using tools including costbenefit analysis to help “decision-makers… use better facts, timely data and thoughtful analysis
to make smarter decisions to advance global prosperity” (JPMorgan Chase Institute 2018). The
OECD also explicitly endorses cost-benefit analysis in for example determining policies related
to the environment: “are policies to protect the environment giving value for money – and how
can we know? Recognizing that policy decisions should be based on a comparison of costs and
benefits, a number of OECD governments have introduced legal provisions requiring a costbenefit analysis (CBA) of new environmental regulations or measures” (OECD 2007).

16

(McKinsey Global Institute 2012, 8)

What is important to understand about these examples is that the way in which CBA is
discussed in these contexts is as a tool to find “what works” or to develop and present
potentially “objective” knowledge to decision-makers. That there is a right approach awaiting
experts and expert techniques which requires little in the way of public input hints at a kind of
scientism which past STS scholarship has done much to problematize 7. Even amongst technical
CBA practitioners, there is acknowledgment that beyond assessing relatively straightforward
infrastructure projects such as highways, dams, and bridges, we ought to be careful with
automatically assuming that it is possible to monetize all relevant impacts and that efficiency is
a relevant, let alone the most relevant policy-making criterion (Weimer 2008). CBAs done on

7

Scientism and scientization will be further discussed below in section 1.3.
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politically controversial projects remain highly suspect and rightly face greater scrutiny, e.g.
that a benefit to cost ratio of a uranium mining and milling project can reasonably be
determined, and that it can be determined so strongly as 26:18. We may ask whether the cases
discussed by the Pew-MacArthur Results First Initiative are really representative and question
whether they are selectively showcased in order to make CBA seem more desirable and widely
applicable. As one philosopher puts this question in considering the role of economic thinking
more broadly within the context of environmental issues, “what happens if the optimal
economic approach is not to save whales, but rather to harvest them as quickly as possible and
invest the returns in high-yielding junk bonds?” (Jamieson 2008, 16). This leads us to consider
these issues more comprehensively in the next two sub-sections on criticisms of CBA.

1.2.4. Philosophical and Political Critiques of CBA
From the perspective of critics, there are both philosophical and political problems
embedded in CBA. This dissertation suggests that not only is CBA multivalent, i.e. that for
applied economists it means one thing, for politicians it means another, and for political
partisans yet other things, but the technical concepts also function differently as signs, i.e. as
signals or as symbols. Philosophical criticisms have largely to do with the problems around
valuing non-market goods and the way in which future generations are treated in CBA. Political
criticisms largely center on arguing that CBA is not an objective or neutral policy tool. The main
arguments of both broad camps of critique will be summarized below.

8

The ratio determined by the CBA analyzed in Chapter 3.
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1.2.4.1.

Philosophical Criticisms of CBA

In terms of philosophical criticisms of CBA, a good place to start is with the theoretical
foundations of the technique. This kind of critique centers on the controversial nature of
utilitarianism, upon which welfare economics is based, and upon which in turn CBA is based.
Utilitarianism, alongside Kantianism and Virtue Ethics is generally one of the major ethical
theories taught in introductory university philosophy courses, but does not represent anything
like an uncontroversial majority position amongst practicing moral philosophers today (Kelman
1981). The doctrine conflicts with other ethical theories most famously for example in not
granting special status to human rights or concerns relating to justice. This cartoon from a
scholarly article providing an ethical critique of CBA illustrates this point. A lifeguard operating
with a duty or rights based approach would feel an obligation to help people drowning no
matter the cost or regardless of the outcomes of this action, whereas in this exaggerated
situation a utilitarian would not automatically perform such actions until and if calculations can
be made indicating which course of action would maximize overall utility.
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Besides general problems with utilitarianism as a major ethical theory, another area of
concern for philosophical critics of CBA is monetization, i.e. assigning a dollar value to goods
often not traded in markets. Examples of things monetized in CBA include living human beings,
clean air, clean water, humans who will live in the future, and so on. Despite the fact that CBA
analysts have developed ingenious ways of assigning dollar values to these goods, for critics
these dollar-value assignments remain ethically and factually dubious. We can identify both
moral and technical reasons for objecting to these valuation techniques. For example, assigning
a dollar value to a human being or to clean water can be seen as morally inappropriate because
it suggests that the thing being valued is exchangeable for an equivalent cash value. Along
these lines one may want to take a broadly Kantian or human rights based ethical position and
argue this is the wrong way to treat and think of human beings, e.g. humans are not to be

9

This illustrative cartoon appears in (Kelman 1981, 37).
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treated and considered as means to ends. Additionally, one may oppose assigning dollar values
to non-market and unpriced goods because it will reduce the perceived value of whatever is
being priced. For example, if we value clean air, assigning some specific dollar value to it may
actually lead to a lowering of our perceived value of the air, here one philosopher offers an
analogy with a thermometer placed in a liquid: “cost-benefit analysis thus may be like the
thermometer that, when placed in a liquid to be measured, itself changes the liquid’s
temperature” (Kelman 1981, 38). Indeed, even for philosophical critics who take issue with CBA
but who do not necessarily suggest a wholesale rejection of the technique, government
sponsorship of studies that place dollar values on non-market things remains one of the most
prominent basic objections to its use in the public domain (Kelman 1981). Here academic
philosophical critique meets regular moral commonsense. As will be discussed in Chapter 3, the
Uranium Task Force in Virginia made a point of officially stating that they reject the assigning of
dollar values to life and the use of the discounting techniques which assign different values to
life depending where in time they happen to exist.
Philosophical criticism of CBA also comes in a stronger form than the general points
above. One oft cited example is Frank Ackerman and Lisa Heinzerling’s 2002 article Pricing the
Priceless: Cost-Benefit Analysis of Environmental Protection. Here they claim that CBA, and the
results of monetization are “not only a little cold, but a little crazy as well” (Ackerman and
Heinzerling 2002, 1553). Within this article, the authors guide readers through a number of
cases to illustrate their point. Particularly relevant is a CBA which reached the troubling
conclusion that the government ought to subsidize smoking tobacco products because it would
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later save the US government from spending on costs such as nursing home care 10. Contrary to
the CBA on graphic warnings on tobacco products in Australia which will be considered in the
concluding chapter (section 5.3), this CBA concluded that smoking led to cost savings on the
part of the state. From the adopted perspective of the invaluable nature of life and other things
controversially monetized by CBA, the authors argue in this particular piece that “cost-benefit
analysis cannot overcome its fatal flaw: it is completely reliant on the impossible attempt to
price the priceless values of life, health, nature, and the future” (Ackerman and Heinzerling
2002, 1584).
What some critics consider fatal flaws, other may consider as problematic, but perhaps
manageable given proper contextualization. A wholesale rejection of CBA, for example of the
kind offered by Ackerman and Heinzerling above, is perfectly justified from a highly principled
ethical position based in perhaps Kantian or rights-based ethical systems. Even though critics
may differ on their positions regarding the overall plausibility and appropriateness of CBA,
overall most ethical criticisms focus on these two dimensions: ethical problems related to
utilitarianism (or this very particular sort of utilitarianism) and ethical problems with various
aspects related to monetization. Some critics will point to the ways in which valuation is
accomplished, for example willingness to pay (WTP) methods (Sagoff 2007), the use of
discounting which arguably minimizes future harms and lives, aggregate calculations that do
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This study suggests that “detailed calculations of the financial externalities of smoking
indicate that the financial savings from premature mortality in terms of lower nursing home
costs and retirement pensions exceed the higher medical care and life insurance costs
generated” (Viscusi 1994, 2).
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not take into questions of fairness, and that because it is a technique requiring specialists it
cannot be objective and transparent (Ackerman and Heinzerling 2002, 1556).
Some philosophers argue that CBA encourages the commodification of life and involves
an inappropriate application of market norms to questions having to do with what are generally
accepted as public goods. For example, philosopher Elizabeth Anderson has suggested that “the
market norms that inform cost-benefit analysis contradict at every point the norms that inform
workers’ perspectives on risks to life and health” (Anderson 1993, 200). If there are different
forms of reasoning that go into thinking about different kinds of situations, even what me might
consider entirely different realms of things, then it makes little sense to take one of these forms
of reasoning and apply it to all the other areas. In discussing questions having to do with
workplace safety, Anderson argues that “cost-benefit analysis imputes to workers an egoistic,
commodity fetishist orientation to their choices” (Anderson 1993, 199) and that it is ultimately
not helpful in helping us make decisions regarding workplace safety priorities.
CBA has also been linked to philosophical critiques of economic thinking more broadly,
as applied to questions of environmental and technoscientific choice. Writing about
fundamental problems with the “the economic perspective” on environmental issues,
philosopher Dale Jamieson asks “how can we protect the interests of entities that do not
themselves participate in markets… How can future generations be represented in present
transactions that will affect them when they do not exist?” (Jamieson 2008, 16–17). This kind of
critique is similar to general problems with utilitarianism, but highlights the potential mismatch
between the analytical tool and the thing being analyzed. If questions about workplace safety,
environmental concerns, and human life are not fundamentally economic problems, then it is
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dubious whether or not economics should play a dominant role in helping us interpret of the
various problems in these areas.

1.2.4.2.

Political Criticisms of CBA

In the United States, CBA has often been associated with a conservative or antiregulation political agenda. Writing from the perspective of academics interested in making
CBA work for pro-labor, pro-regulation, environmentalist political interests, Richard Revesz and
Michael Livermore suggest in their 2008 book Retaking Rationality that “for the past two
decades, antiregulatory interests have had free rein to develop cost-benefit analysis,” with the
consequence being that “today, cost-benefit analysis is indeed shot through with many
antiregulatory biases” (Revesz and Livermore 2008, 10–11). From their perspective, it is
possible to fix these biases and use it as a “neutral” tool, which means for them that it can be
used as an “enormously powerful tool for proregulatory groups,” to “show that the interests
they represent – the environment, consumers, or workers – are not opposed to the economy”
(Revesz and Livermore 2008, 18). In their book, Revesz and Livermore primarily discuss eight
“fallacies” they seek to correct or counterbalance with altered criteria which might produce
more politically palatable outcomes. These are eight aspects of how CBA is conducted, technical
aspects internal to cost-benefit analyses, that in their view bias the results of CBA in favor of an
anti-regulatory agenda.
Echoing the concern with objectivity and transparency amongst some philosophical
critics, political critics also charge that CBA “can be shaped to support virtually any outcome
preferred politically” (Zycher 2016). A common political concern with CBA is that it can appear
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scientific, rational, and above politicization while in fact serving to accomplish very particular
political objectives. This reflects a common suspicion in today’s cultural atmosphere that claims
to disinterestedness often read as either as naïve or duplicitous. In other words, excluding
explicit political statements in today’s cultural environment somehow seems to undermine
credibility rather than bolster it as would be hoped by some. A potential corrective, political
sensitivity analysis is suggested in Chapter 5.
One of the most relevant political critiques of CBA happens to come from within the field of
STS itself. Sheila Jasanoff has outlined three characteristics of what she terms technologies of
hubris. Technologies of hubris being a “series of predictive methods” that include risk
assessment, cost-benefit analysis, and climate modelling (Jasanoff 2003, 238), which in her
analysis are intended to serve a particular function, namely “to facilitate management and
control, even in areas of high uncertainty” (Jasanoff 2003, 238). Technologies of hubris have
three primary characteristics. First, they produce “overconfidence in the accuracy and
completeness of the pictures they produce,” second they “tend to pre-empt political
discussion,” and third they are “limited in their capacity to internalize challenges that arise
outside of their framing assumptions” (Jasanoff 2003, 239). To counterbalance these effects,
Jasanoff recommends developing technologies of humility to complement the technologies of
hubris. These would have three countervailing characteristics, first they would “make apparent
the possibility of unforeseen consequences,” secondly they would “make explicit the normative
that lurks within the technical,” and thirdly, they would “acknowledge from the start the need
for plural viewpoints and collective learning” (Jasanoff 2003, 240). Later in the concluding
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chapter I argue that technologies of hubris may be transformed into technologies of humility
from within (section 5.2).

1.3. Expertise, Western Commonsense Realism, and Good Scientism
Sheila Jasanoff’s characterization of CBA as a technology of hubris is an important critique
of the use of CBA within a democratic policy-making context. CBA, along with other predictive
methods, contributes relevant information for decision-makers to consider, but also comes
with these political dangers outlined by Jasanoff. Here I discuss relevant STS concepts and
literature on expertise, scientism, and Western Commonsense Realism. Scientism or within the
specific context of making decisions over science and technology in a democratic context and
especially involving environmental issues, the “scientization of controversy” (Sarewitz 2004,
399) is a crucial concept in this dissertation.
Scientism: Good and Bad
What is scientism and is it purely a negative phenomenon? Should STS scholars reject all
forms of scientism? Scientism and scientization broadly refer to the hiding of politics and
political arguments behind or beneath a surface of science. Scientism refers to various forms of
subjective or non-objective positions making use of the cultural authority and perceived
objectivity of science. Scientism is broadly taken up and theorized as a general theme in STS
and adjacent scholarly literature. For example, historian Ted Porter in his classic work Trust in
Numbers discusses how judgement disappears from view amidst the “parade of facts” (Porter
1995, 230) we see in CBA. Porter discusses how “the language of objectivity” obscures arguably
“the most important” issues around choice and judgement in favor of “those that can be
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adequately quantified” (Porter 1995, 229–30). That is, CBA both hides normative choices and
arbitrarily amplifies those dimensions of a problem that lend themselves more easily to
quantification.
Through case studies and analysis, STS scholarship heavily emphasizes that complex and
controversial decisions over science and technology cannot be fundamentally resolved by
science itself. Rather, these decisions might come down to issues of judgement (as Ted Porter
highlights) and other extra-scientific factors, such as the ability to reach a social consensus over
an issue. Various scholars converge on this central theme, for example Ulrich Beck argues that
“the rejection and the acceptance of potential harms cannot be bridged by science. Acceptable
risks are those which are accepted” (Beck 2009, 35), in an almost identical way, Harry Collins
and Trevor Pinch suggest that “there are certain kinds of calculations that suggest that the
number of deaths associated with breathing the products of burning fossil fuels is likely to be
greater than the number of deaths associated with nuclear catastrophes. But the expertise
used to make these predictions is expertise in well-specified calculations, it is not the expertise
in defining the acceptability of risks” (H. Collins and Pinch 2002, 153), and finally Alan Irwin and
Brian Wynne: “importantly, in all these areas social as well as technical judgements must be
made – the ‘facts’ cannot stand apart from wider social, economic, and moral questions even if
rhetorically they are often put forward as if this were the case” (Irwin and Wynne 1996, 3). The
diversity in much of STS scholarship lies in the particular cases examined, what exactly is being
hidden or masked by the science in question, and what we might want to do about it.
Lately the divergences within the field have arguably even become somewhat acrimonious,
with divergent views emerging over how to characterize or diagnose prevailing sociocultural
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conditions and disagreements over appropriate responses to these conditions at both scholarly
as well as practical or extra-scholarly levels . For example, Harry Collins and Robert Evans worry
that too much democratization of expertise might lead to a kind of technological populism and
that we ought to clarify and reassert the special status of science in our culture, albeit in a
qualified and nuanced manner (H. M. Collins and Evans 2002; H. Collins and Evans 2007). While
other STS scholars reject the idea that technological populism is a problem (Epstein 2011) or
that we need to lend our scholarly energies towards helping bolster rather than deconstruct
science. For these scholars, the work of STS still lies in teasing out these other problematic
cultural factors continuously getting wrapped up and bundled together with the aura and
cultural authority of science. Controversially, Collins and Evans have characterized STS work
that seeks mostly to “break down” the cultural authority of science as Wave 2 scholarship,
while the kind of STS scholarship for which they advocate also seeks to “build up” science as
Wave 3 STS scholarship.
Within the field of STS there are many treatments of scientism, but particularly relevant
to the argument of this dissertation is the work of STS scholar Daniel Sarewitz. In a key 2004
article entitled How Science Makes Environmental Controversies Worse, Sarewitz explores
scientization and the potential for de-scientization to aid in reaching consensus over
controversial environmental issues. Here Sarewitz notes how political interests, which may be
overt or hidden and embedded within the disciplinary orientations, are able to develop studies
to support their preferred outcomes or wield scientific studies to bring doubt to opposing
political positions (see also (Oreskes and Conway 2010)). As a remedy to this problem, he
suggests bringing value disputes out into the open. He suggests we might develop rules that
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would require “those who make scientific assertions in fora of public deliberation… accompany
those claims with a statement of value preferences and private interests relevant to the
dispute” (Sarewitz 2004, 400). For Sarewitz, public political debate is more far reaching because
it “permits the mobilization of a broad range of weaponry, including scientific facts, religious
dogma, cultural norms, and personal experience, in defense of one’s values and interests,”
while, “scientized debate must suppress the open discussion of value preferences” (Sarewitz
2004, 398), consequently diminishing the prospects of fundamentally resolving what are really
differences in value preferences and not questions of science. The fundamental problem with
“more science” however, as Sarewitz notes, is that as a response to this situation, more science
in the form of technical and scientific studies are produced which supports this or that position,
and no consensus (presumably in the form of explicit verbal agreement, described below as a
form of cultural consensus) is ever achieved. For Sarewitz, “science supplies contesting parties
with their own bodies of relevant, legitimated facts about nature, chosen in part because they
help make sense of, and are made sensible by, particular interests and normative
frameworks11” (Sarewitz 2004, 385). As was noted in the political criticisms of CBA above, this is
a charge frequently levelled at CBA as well. The problem with Sarewitz’ solution, from the
perspective developed in this dissertation, is that without a way to achieve consensus, that is
without some shared cultural or social basis upon which to reach consensus, there is little that
can be achieved in merely making public and transparent one’s interests and political
orientations. Another problem with this approach is that it is not clear that well-formed
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A point troublingly demonstrated in works such as Merchants of Doubt: How a Handful of
Scientists Obscured the Truth on Issues from Tobacco Smoke to Global Warming (Oreskes and
Conway 2010).
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opinions and interests are present among the academic disciplines and the various publics. So
while those producing science or paying for science may very well have agendas (hidden or
not12), and in some cases people believe so strongly in their positions that they are not willing
to change their minds when a new study comes out, for some situations a new scientific or
technical study may in fact help people reach a consensus over a particular issue. Some ways in
which this might be accomplished include allowing interested parties to save face when
reaching a compromise (where opinions are already formed) or by allowing people to piece
together their own positions relatively free from “party-line” opinion formation (where
opinions are still being formed). In any case, for a technical study to serve this function in
today’s environment, its authoritativeness would have to be based on something more robust
than politically naïve claims to being “scientific” or simple claims to ignorance (often appearing
in the form of silence and omissions) regarding questions of politics, scientism, expertise,
ethics, and so on.
Because of the nuances involved and the ongoing debates within STS, it is important to
make clear what I am not arguing for. In a kind of defense of science, perhaps read as similar in
spirit to the Collins and Evans Wave 3 approach discussed above, Naomi Oreskes and Erik M.
Conway point out that “C.P. Snow once argued that foolish faith in authority is the enemy of
truth… but so is foolish cynicism” (Oreskes and Conway 2010, 274) and argue that “we must
trust our scientific experts on matters of science, because there isn’t a workable alternative”
(Oreskes and Conway 2010, 272). They suggest that “sensible decision making involves acting
on the information we have,” and that “even if modern science does not give us certainty, it
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(Tesh 1988).
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does have a robust track record” (Oreskes and Conway 2010, 273). Oreskes and Conway urge us
to turn to “science” and to continue to rely on it because it works and it’s all we have, that is as
a source of data, information, and authoritative reliable interpretations we should trust science
as science. What this dissertation suggests is that rather than rely on cost-benefit analysis
because it works, it’s all we have, it’s reliable, etc., I argue we might use it because it fulfils a
social function within contemporary Western societies: it can help us achieve social consensus.
If we were in a different time and place I might suggest a different ritual centering device to
bring different people together to consensus, the anthropological literature is full of examples
from non-Western contexts. But here and now, given the presence of Western Commonsense
Realism13 and the shared cultural basis of democracy and science: we should embrace CBA as a
means to achieve social consensus. This kind of understanding of the role for science in society
is compatible with the approach put forward by Collins and Evans regarding scientism.
Collins and Evans present themselves as defenders of scientism, but a qualified kind of
scientism. They offer a typology involving four strains of scientism, but which can be subsumed
under two headings: good and bad scientism. Bad scientism would be “the view that narrowly
framed ‘propositional questions’ posed by scientific experts are the only legitimate way to
approach a debate concerned with science and technology in the public domain; this goes along
with blindness to the political embeddedness of such questions,” while good scientism is “the
view that science should be treated not just a resource, but as a central element of our culture”
(H. Collins and Evans 2007, 10–11). My view on CBA does not preclude using it as a resource,
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Western Commonsense Realism, a concept from Yaron Ezrahi’s writings, further discussed in
the paragraphs below.
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perhaps even to some degree in the sense that Conway and Oreskes articulate, however my
focus is on using it as a central element within the functioning of our society and culture. This
good scientism displays “a preference for the norms and culture of evidence-based scientific
argument” (H. Collins and Evans 2007, 11). Again, the important point here is not that
“evidence-based” is necessarily what it claims to be, i.e. objective, neutral, etc. (STS will always
be able to point out the ways in which it isn’t for those interested in that aspect), but rather
that these are cultural norms, not to be dismissed as mere “rhetoric.” For this perspective to
make sense some articulation of culture, ritual, and social consensus will be needed.

Western Commonsense Realism
For STS scholars interested in the connections between science and Western democratic
culture, the work of Yaron Ezrahi is indispensable. For Ezrahi, democracy “is a particular kind of
political order that requires the invention and embodiment of correspondingly particular types
of agents (such as citizens and public opinion), procedures, and institutions (such as elections,
judicial processes, parliamentary debates, and a free press)” (Ezrahi 2012, 1–2). Democracy,
just as any other political order (e.g. monarchy, fascism, etc.) requires “rituals, institutions, and
intellectuals” (Ezrahi 2012, 2) to sustain it. Ezrahi suggests that “scientism, as a major
component of modern common sense” (Ezrahi 2012, 43) is deeply intertwined with Western
democratic culture. Through his writings on science and democracy, Ezrahi examines “the
relations between the rise of democratic politics in the West and the emergence of materialistic
commonsense realism,” which he defines as “a modern form of common sense influenced by
the rise of modern science” (Ezrahi 2012, 84). Western Commonsense Realism then is an
32

important cultural element linked to the rise of Western cultures associated with both science
and democracy. Ezrahi’s thinking on this topic can also be related to other thinkers who
developed compatible ideas. For example, Clifford Geertz (who in turn references Alfred
Schutz) discusses common sense as a way of “seeing.” In distinguishing common sense from
other ways of "seeing," Geertz posits "a simple acceptance of the world, its objects, and its
processes as being just what they seem to be - what is sometimes called naive realism,” and
suggests that “like Mt. Everest it is just there, and the thing to do with it, if one feels the need
to do anything with it at all, is to climb it" (Geertz and Darnton 2017, 119). While it is unclear if
Geertz is suggesting that there is one type of common sense, i.e. naïve realism, that cuts across
all times and places, the approach taken here suggests Western Commonsense Realism is a
particular form of common sense that can be distinguished other types.

Performative Political Imaginaries
Ezrahi’s latest work revolves around the concept of performative political imaginaries,
which he defines as “those configurations, imagined authorities, individual and collective
agencies, actions, events, and situations that have acquired regulatory powers and causal links
to processes of shaping, enacting, and maintaining the political order” (Ezrahi 2012, 37–38).
Three aspects are central here: 1) they are imagined, i.e. socially constructed, 2) they are
popularly perceived as causal, i.e. seen as connected with real world outcomes, and 3) they are
performative, i.e. must be actively and continuously performed (Ezrahi 2012, 3). For example,
human rights is an important political imaginary in that 1) humans have clearly invented them,
2) they must be believed by a sufficient number of people to work, and 3) they must be enacted
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through protests, legislation, enforcement, and so on. Following Ezrahi’s lead, in this
dissertation I interpret performative political imaginaries as the “performative scripts that
orient political behavior” (Ezrahi 2012, 38). Within this theoretical context, five key democratic
myths or symbolic forms identified by Ezrahi will be especially important in this analysis:
“rationality, transparency, accountability, free choice, and competitiveness” (Ezrahi 2012, 52).
The imaginaries perspective is also compatible with the writings of a number of other thinkers.
For example, Geertz also articulates that "all polities are ordered and governed by master
fictions" (Wilentz 1985, 4), and Peter Berger and Thomas Luckmann argue that the “nomic
function of the symbolic universe” is that it “puts everything in its right place” (Berger and
Luckmann 1966, 98). Following Ezrahi, in this dissertation democracy will be treated not so
much as a coherent and logical conceptual system, but rather as a lived and performed set of
cultural practices that need not be completely coherent as an intellectual system. This bears
resemblance to Robert Bellah’s writings on "the American civil religion and the mythological
structure that supports it" (Bellah 1992, 3).
Here a contextualization of this perspective on liberal democracy is helpful. This brief
overview will also help make sense of three expressions which featured in the discussion on
philosophical and political criticisms of CBA above, namely market norms, economic thinking,
and plural viewpoints. Ezrahi warns of both the “emergence of the unidimensional economic
individual as a dominant category in neoliberal political discourse” as well as the threat posed
by “antiliberal Marxist and communitarian critics” (Ezrahi 2012, 224) to imaginaries of robust
democratic individualism. For Ezrahi, speaking especially in reference to Israeli politics, but also
applicable across a variety of democratic contexts, “communitarian and fundamentalist
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movements in our time have been able to exploit these weaknesses of economic – now called
neoliberal – individualism and its detachment from its rich historical genealogy originating in
Renaissance humanism” (Ezrahi 2012, 318). In other words, while there might be some practical
benefits to employing “the market” as a substitute for “public opinion” in thinking about
government, the state, and politics, the weakening of robust individualism that follows from
this move tremendously weakens the appeal of liberal democracy as a viable political force.
Liberal democracy is comprised of two components: liberalism and democracy. Democracy
is a more ancient concept, while liberalism is newer. There can be states that are liberal but not
democratic and vice versa. From a formal perspective, as a political system, liberal democracy is
characterized by three features (Dryzek and Dunleavy 2009, 18): 1) elections held periodically
to select a) the constituents of a legislature and b) the holder of the executive power of
government, 2) civil liberties guaranteed by legal and constitutional protections upheld equally
and impartially by independent judiciary and legal systems, and 3) a constitution delineating
the powers and relationships between the different branches of government. Elections
represent the democratic part of the concept, the fundamental civil liberties component
represents the liberal aspects of liberal democracy, while the constitution stabilizes their
smooth and continuous operation.
Liberal democracies that conform to this three-feature model can and do vary in how they
are arranged, for instance in 1) how their voting systems are arranged (plurality rule,
proportional representation, etc.), 2) the organization of the legislature and executive
(presidential systems, parliamentary systems, etc.), 3) the degree of centralization or
decentralization (unitary states, federal states, etc.), and 4) the particular role of the legal
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system (e.g. parliamentary sovereignty, constitutional courts, etc.) (Dryzek and Dunleavy 2009,
26–29).
Regarding competing alternatives to how to think about the state, it is useful to consider
the four primary “classical theories” to situate Ezrahi’s thinking at an elementary level:
pluralism, elite theory, Marxism, and market liberalism (also often referred to as
“neoliberalism”)14.
Pluralists posits that there are “multiple influences within and upon policy making,” and
that “this diversity is a good way to organize government and policy,” consequently pluralists
will “support mechanisms for dispersing power.”
Elite theorists believe that “pluralist multiplicity is a sham… that in reality the state and
society are controlled by a single, unified elite. Elite theorists have historically either defended
elite dominance or worked to “expose and criticize the role of elites”.
Marxists believe that “politics reduces to economics, so that the dominant class is also the
dominant political class” and aim for the overthrow of capitalist economic systems since for
Marxists under these conditions, only the “owners and controllers of business” exercise
meaningful control. Market liberals emphasize economics as well, but “while Marxists
emphasize economic classes, market liberals emphasize individuals.”
Market liberals argue that the role of markets should be maximized, “while that of
government should be reduced to its minimum necessary function.” The critiques of “economic
thinking” discussed above can be understood within the context of market liberal views of the
state. For Ezrahi, imaginaries of market liberalism represent a powerful threat to democratic
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Quotes in this section are from (Dryzek and Dunleavy 2009, 33–34).
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imaginaries because they impoverish the individual, which is destructive enough in itself, but in
addition exposes liberal democracy to other opponents. For Ezrahi, democratic individuals are
“more than merely strictly liberal ones” and goes on to discuss seven key features: “physicality,
interiority, capacity for freedom, intrinsic value and dignity, agency, and associability as pivotal
elements of political democratic imaginaries of the individual” (Ezrahi 2012, 180). While a
discussion of these elements is beyond the scope of this brief introduction, the point is to make
clear what is meant by democratic individualism.
Arguably, Ezrahi’s focus on imaginaries, caution against the fallacy of misplaced rationality,
and grounding of all political imaginaries (fascistic, monarchic, etc.) in culturally available
elements (e.g. imagined authorities, individual and collective agencies, etc.) can be analyzed
within the context of what political scientists often treat as questions of identity and identity
politics15.

1.4. A Ritual Perspective on Technical Studies
Grounded in a performative political imaginaries perspective which we might characterize
as emphasizing pluralism and questions relevant to a kind of identity politics, next I will discuss
the ways in which ritual can be understood to operate within this Ezrahian framework. The
ritual perspective developed here derives mostly from symbolic or interpretive anthropology,
e.g. Clifford Geertz, Edmund Leach, Victor Turner, and James Fernandez. Erving Goffman’s
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Identity politics is mentioned here merely to situate the political theory used in the
dissertation, while a further and more in-depth analysis of how we might situate an Ezrahian
performative political imaginaries perspective in relation to identity politics literature is beyond
the scope of this work.
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writings on performance are taken as a compatible mode of scholarly discourse useful in
describing the performative aspects of politics, ritual, and of political ritual.

Political Ritual
Ezrahi is widely read and studied within the STS community. However, work on the
various implications of performative political imaginaries is just getting underway. Political
ritual is an area that remains underrepresented in the STS literature at the moment. As such,
the work of political anthropologist David I. Kertzer serves as an excellent introduction to
relevant scholarship on political ritual for STS scholars. Kertzer suggests that “ritual is a
ubiquitous pat of modern political life” (Kertzer 1989, 1) and in his writings on political ritual
aims to “pay special attention to the use of ritual in the politics of state societies in Europe and
North America” (Kertzer 1989, 3). Although there aren’t any direct references between these
two writers, we find that Kertzer agrees with Ezrahi on various points for example they both
agree, together with Geertz and Berger & Luckmann, that “modern politics depends on
people’s tendency to reify political institutions” (Kertzer 1989, 6).
Based on my review of the scholarly literature, I have found it useful to eschew an overly
formal definition of ritual and instead opt for an inclusive definition of ritual. Along these lines,
a good working definition of ritual would be “a structured social and symbolic activity that
invokes, demarcates, or celebrates a community’s deepest and most closely held values” (Lipari
1999, 88). David Kertzer also helps us orient the concept of ritual towards studying nonreligious phenomena. Kertzer points out that a standard traditional anthropological definition
of ritual ran as follows “a culturally standardized, repetitive activity, primarily symbolic in
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character, aimed at influencing human affairs (or at least allowing humans to understand better
their place in the universe), and involving the supernatural realm” (Kertzer 1989, 8-9). In
extending the study of ritual beyond purely religious phenomena, we might however alter the
last point about the supernatural realm by following through on an insight originally provided
by Emile Durkheim. Durkheim argued that the “worship of a god is the symbolic means by
which people worship their own society, their own mutual dependency” (Kertzer 1989, 9), so in
essence rather than being concerned with supernatural phenomena, ritual then has more to do
with providing “a powerful way in which people’s social dependence can be expressed” (Kertzer
1989, 9). Kertzer’s definition of ritual becomes: a 1) culturally standardized, 2) repetitive
activity, 3) primarily symbolic in character, 4) aimed at influencing human affairs, and 5)
involving a celebration of their own society and mutual dependency. This definition of ritual
overlaps with other definitions available in the literature, for example sociologist Frederick Bird
similarly defines ritual as “culturally transmitted symbolic codes which are stylized, regularly
repeated, dramatically structured, authoritatively designated, and intrinsically valued” (Bird
1980, 388). Additionally, other scholars studying democratic practices as ritual have adopted
understandings of ritual that overlap, but also differ from this definition. For example,
McComas et al. offer “a useful index of the types of features that might be included in any
effort at ritualization” (McComas, Besley, and Black 2010, 124) as16:

16

•

Formalism

•

Traditionalism

•

Invariance

Derived from Catherine Bell’s useful survey of ritual literature in (C. Bell 2009).
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•

Rule Governance

•

Sacral Symbolism

•

Performance

Alternatively, rather than a strict definition, other scholars have emphasized a set of relevant
features we might identify with ritual. For example, in her analysis of polling Lisbeth Lipari
identifies five “strategies of ritual differentiation (with the caveat that they are not necessarily
universal)” (Lipari 1999, 91)17:
•

Distinct and specialized personnel

•

Restricted access

•

Objects, texts, and dress designated for use in these activities alone

•

The involvement of a particular constituency not necessarily assembled for any other
activities

•

Restricted codes of communication

Ezrahi himself mentions ritual in several places, but generally leaves the concept
undertheorized as it can easily be subsumed under the ‘performative’ dimension of his
theorizations and does not represent a central component of his analysis. The work in this
dissertation is, in part, meant as an extension and elaboration in this direction.

Consensus: Social and Cultural

17

A list also attributed to Catherine Bell’s text.
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My use of the term consensus derives from the anthropological literature on ritual. Of
primary concern here is “the remarkable integrative effect of ritual” (Fernandez 1965, 912)
whereby people come together and reach what anthropologist James Fernandez terms “social
consensus,” that is a functional, practical, and largely tacit agreement to work together.
Fernandez importantly differentiates social consensus from cultural consensus. Cultural
consensus is not something that can be expected from ritual action, as this kind of consensus
has to do with agreement or disagreement in private beliefs. In his field work, Fernandez
identified shared symbols used in rituals over which participants disagreed regarding their
meaning. The sharing of the symbols and participation in the ritual relates to social consensus,
while the disagreement over the meaning of the symbols points to a lack of cultural consensus
over the meaning of these symbols within their cultural context.
In terms of talking about this specific kind of consensus, Erving Goffman’s concept of
“working consensus18,” can be understood to represent a form of social consensus in the sense
intended by Fernandez. For Goffman, working consensus works so as to maintain “the smooth
working of society” (Goffman 1959, 9) and involves maintaining a “surface of agreement,” that
is, a “veneer of consensus… facilitated by each participant concealing his own wants behind
statements which assert values to which everyone present feels obliged to give lip service”
(Goffman 1959, 9). A key interpretive aspect of how I integrate Goffman here lies in not
treating his perspective on agreement, lip service, and consensus as a cynical performance.

18

Goffman never identified this with ritual per se, as he was working with what we might
understand now as an outdated definition of ritual, whereby ritual was understood purely as a
religious or primitive cultural phenomenon.
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The concept of social consensus can also help us acquire a non-cynical understanding of
how governmental entities and representatives come under pressure to maintain ceremonial
isomorphism with important democratic myths. If an actor operating within a given context
cannot maintain ceremonial conformity with the key myths of a given imaginary or at the
confluence of intermingling imaginaries, they will be perceived as illegitimate and their
existence will be threatened19. From this perspective, technical studies commissioned by
democratic governments that symbolically adhere to democratic myths play an essential role in
“the ideological construction of modern liberal-democratic politics and, more particularly, in
the justification of instrumental paradigms of public action” (Ezrahi 1990, 95). While Goffman
and Meyer & Rowan are often read as offering a cynical take on this kind of maintenance of
appearances, the use of the concept of social consensus allows us to read their work as simply a
matter of fact and unavoidable description of social existence which is admittedly hard to
discuss without adopting a cynical tone given naïve realism as a backdrop. The actors simply do
not say or express what they truly believe (that is of course, if they even have any relevant
beliefs), and this is to be seen as an essential aspect of how ritual functions.
STS scholars have also grappled with the various nuances of the use of the term consensus
in policy-making practice. In his analysis of the various meanings of the term in his study of the
Cairo Consensus, Saul Halfon devised the following table (Halfon 2006, 16):

19

Adapted from a parallel argument in (Meyer and Rowan 1977), although they do not frame
their analysis within a social consensus perspective on ceremony and ritual as detailed here.
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While it might seem that what he calls metaphorical, structured disunity comes closest to
‘social consensus’ as I import it here, my analysis differs from his work in that I am not studying
the various meanings of the term consensus employed by actors, rather I am using one of these
usages as developed in anthropology for my own analysis. It should also be noted that Halfon’s
use of “social consensus” is not the same social consensus as developed by Fernandez. For
Halfon, “social consensus” involves cognitive agreement, while for Fernandez it explicitly and
emphatically does not involve cognitive agreement. Consequently, and predictably, across
various scholarly and practical realms, not only are there various different senses in which we
can understand the term consensus, there are also different meanings attached to social
consensus.

Functions of Ritual
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While ritual can be understood to serve a variety of functions, here I focus on two main
functions: 1) they act as powerful legitimating devices (Meyer and Rowan 1977) and 2) they
produce social cohesion (Whitehouse and Lanman 2014), i.e. social consensus. Although the
notion that ritual produces social cohesion is a classic theme in the social sciences (Durkheim
1995; Fernandez 1965; Bourdieu 1991), there has also in recent years been an accumulation of
corroborating empirical evidence indicating that ritual plays an important role in “identifying
group members, ensuring their commitment to the group, facilitating cooperation with
coalitions, and maintaining group cohesion” (Watson-Jones and Legare 2016). In addition to
group-level functionality there is also some evidence that at the individual-level, engaging in
aspects of ritual behaviors “regulates psychological tension and creates a feeling of control and
a sense of predictability in otherwise chaotic environments” (Damisch, Stoberock, and
Mussweiler 2010, 1014). In a section entitled Solidarity Without Consensus, Kertzer points us to
the work of a handful of anthropologists who highlight that ritual functions at what we might
call a different frequency than rational deliberation. This is particularly relevant in light of work
by STS scholars such as Daniel Sarewitz and others who would seemingly turn to rational
deliberative means as the primary way to achieve consensus without any explicitly
acknowledged role for ritual. Citing the work of American anthropologist Roy Rappaport Kertzer
argues that it is the “visible, explicit, public act of acceptance, and not the invisible, ambiguous,
private sentiment that is socially and morally binding” (Kertzer 1989, 68). A point too easily
overlooked if our focus is solely on questions relating to cultural consensus, i.e. as explicit
verbal and conceptual agreement between individuals.
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Scholars have studied a variety of democratic practices from the perspective of ritual.
Prominent examples include analyses of public meetings (McComas, Besley, and Black 2010),
polling (Lipari 1999), the planning process (Abram 2000), voting (Lukes 1975; Bennett 1980),
and election conventions (Marvin 1994). A common element in much of this research is linking
democratic myths with some kind of practice through which these myths are performed or
referenced. For example, the national public opinion poll has been studied as “a cultural form
that sustains and affirms deeply held founding mythologies about community, democracy, and
vox populi” (Lipari 1999, 83). While there has been previous work on 1) democratic ritual, cited
above and in (Kertzer 1989), 2) the compatibility of CBA with democratic norms (Nyborg and
Spangen 2000) and policy more broadly (Vining and Weimer 1992; Weimer 2008), 3) on aspects
of verbal ritual, ritual language behavior (Bax 2003), on 4) the rhetoric and performativity of
economics itself (McCloskey 1983; Mäki 1988; Klamer and McCloskey 1992; McCloskey 1995;
Breslau and Yonay 1999; D. MacKenzie and Millo 2003; Goldschmidt and Szmrecsanyi 2007; D.
A. MacKenzie, Muniesa, and Siu 2007; O’Rourke 2014; Avsar 2014; Ali 2014), there is no
research linking scientific and technical knowledge use within a public setting to the ritual
performance of liberal democratic political imaginaries.
The perspective adopted in this dissertation treats the commissioning, writing, and
presentation of technical studies within a public decision making context not only as
“democratic rituals of legitimation” (Ezrahi 2012, 170), but also as important technologies of
consensus building which are particularly amenable to study as “ritualistic performance” (Ezrahi
2012, 165). In discussing idealized performances, Goffman asserted that “to the degree that a
performance highlights the common official values of the society in which it occurs, we may
45

look upon it, in the manner of Durkheim and Radcliffe-Brown, as a ceremony – as an expressive
rejuvenation and reaffirmation of the moral values of the community” (Goffman 1959, 35). I
suggest the use of CBA in public decision-making is such a performance.
To reiterate, social consensus refers to “general agreement about the appropriateness
of certain actions in particular circumstances” (Kertzer 1989, 68) not to agreement over the
meaning of that action. Within the context of scientized public debate, this translates as an
agreement as to what a study represents vs. a general agreement that a study should be done
or is the appropriate way to approach the issue. From an anthropological perspective on
political ritual, political effectiveness comes not from achieving a homogeneity of belief in
people’s minds, rather it come from “continuing expressions of allegiance through ritual”
(Kertzer 1989, 69).
Because CBA is ostensibly neutral, rational, and highly technical, political participants of
many different orientations may find justifications for their positions in CBA. Similarly, because
of some overlap between the symbolic and mythic elements of economic and democratic
imaginaries, in addition to the ritual functions mentioned above, CBA can allow individuals to
save face when they change their minds over an issue and can equally allow groups to save face
when making a compromise with other groups. Under these conditions, one may change one’s
mind for rational economic reasons or alternatively for rational democratic reasons which both
find expression in a formal CBA. For example, hypothetically speaking, Americans and Russians
may come to an arms agreement ostensibly based on a CBA centered on maintaining stockpiles,
this way both can make compromises without facing nationalist backlash from compatriots. Or
in the case of uranium mining, someone in favor of mining may be provided with wiggle room
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(in the form of an expert rational analysis) to change their opinion to being against it or to at
least be able to justify modifying their initial political position.

Liberal Democratic Myths & Economic Symbols
Even though I am not taking a formal-features definition of ritual in this dissertation, it is
useful to compare Kertzer’s five elements of ritual with how we might view CBA as a ritual.

1. Culturally standardized: CBA is highly formalized and standardized, that is internally, as a
self-contained form.
2. Repetitive activity: CBAs are routinely performed in specific political contexts with
known and predictable types of broad outcomes. This relates to what we might
characterize as external factors, i.e. recurring policy contexts where the CBA is
reinterpreted by democratic agents.
3. Symbolic in character20: procuring, completing, and discussing a CBA involves a high
degree of symbolism (further discussed below).
4. Aimed at influencing human affairs: CBA urges readers to take it seriously and discuss
what it lays out as relevant.
5. Involving a celebration of their own society and mutual dependency: through its
symbolism, CBA reifies and celebrates not only key liberal democratic myths, but

20

Kerzter originally discusses this as “primarily symbolic in character,” but as will be discussed
in this section, following anthropologist Edmund Leach, symbols can be both symbolic and
technical in nature. In this way, determining whether something is primarily a symbol or
primarily technical depends on the perspective of the observer.
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economic myths as well. These symbols and myths incompletely overlap with economic
imaginaries, which CBA also celebrates and reifies.
Once we grant that CBA can be seen from a ritual perspective, we must then develop some
framework to make sense of and interpret the democratic myths and relevant symbolic
associations which we can then read from CBA. This will be briefly explored below, while more
specific and contextual examples will be explored in Chapter 3.
Political scientist Lance Bennet has suggested that “myths condition the public to the
powerful symbols used by politicians… myths underwrite the status quo in times of stability and
they chart the course of change in times of stress,” and that “in the day-to-day business of
politics myths set the terms for most public policy debate. When mythical themes and mythrelated language are stripped away from policy discourse, very little of substance remains,”
from this perspective, ultimately “most political controversy centers around disagreement over
which myth to apply to a particular problem” (Bennett 1980, 168). I suggest that elements of
CBA function as symbols related to both economic and democratic myths. The pro-democratic
potential of CBA lies in its democratic symbolism, while the dangers of CBA are associated with
its non- or anti-democratic symbolism associated with non-overlapping aspects of economic
imaginaries. Symbolic and Interpretive Anthropologists have studied the use of symbols and
myths in traditional societies and the implications for achieving something like social consensus,
e.g. James Fernandez’ work studying Bwiti Cult symbols, Victor Turner’s work studying Ndembu
Rituals, and Emile Durkheim’s work in Australia studying Totems, and Clifford Geertz’ work
studying the symbolism involved in Balinese Cockfights. More recently, political anthropologists
and others studying present-day societies have argued that “nation-states are no different from
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hunting and gathering societies in their need for rituals to support social solidarity” and that
“modern nations, participate jointly in ritual to nourish their image of common identity and
mutual obligation” (Kertzer 1989, 64).
In taking up the performative political imaginaries perspective put forward by Ezrahi, we
are already aware of five key liberal democratic myths which are available and presented
through symbolic representations within democratic political imaginaries. These myths are
rationality, transparency, accountability, free choice, and competitiveness. We may add
political theorist Robert Dahl’s five ideal democratic criteria to the list of democratic myths:
effective participation, voting equality at the decisive stage, enlightened understanding, agenda
control, and inclusiveness (Robert Alan Dahl 1989). If we take Ezrahi’s five myths as
foundational to a broader system of categorizing democratic myths, we can then place Dahl’s
and potentially other democratic theorists’ identified ideals or myths within this framework. For
example, we might subsume enlightened understanding under a meta-myth of rationality,
voting equality under free choice, effective participation under competitiveness, control of the
agenda under accountability, and inclusiveness under transparency.

Five Key Democratic Myths
1. Rationality
•

Enlightened Understanding

2. Transparency
•

Inclusiveness

3. Accountability
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•

Control of the Agenda

4. Free Choice
•

Voting Equality at Decisive Stage

5. Competitiveness
•

Effective Participation

Components of CBA correspondingly represent some of these democratic myths through
symbols that make sense within this framework. These sign components are simultaneously
technical elements which function as signals within CBA practice as well as symbols with
broader significance beyond this narrower technical perspective. Arguably, this ambiguity of
signs is why CBA travels so well (when it does) outside the confines of specialized applied
welfare economics. Indeed, students of symbolic of anthropology have long observed how
“components of symbolism may have a ‘ritual meaning’ but they also at the same time have a
‘practical (technical) meaning’ and the two types of meaning are never wholly distinct” (Leach
1954, 104). Within the context of CBA, this includes key technical concepts such as Pareto
Efficiency, Potential Pareto Efficiency, Willingness to Pay, Opportunity Cost, and Net Social
Benefits or simply Net Benefits, Standing, and Discounting to name a few (Boardman et al.
2010), but also CBA’s grounding in utilitarianism as a philosophical outlook that also has
important symbolic associations. In the case of utilitarianism, the impartiality principle prevails
and everyone is counted equally. Willingness to pay (WTP), for example, is technically
understood to measure social costs and benefits. In this way, “the social benefit of a policy is
the sum of the maximum amounts that people would be willing to pay to obtain it,” while the
50

“social costs of a policy effect is the sum of the maximum amounts people would be willing to
pay to avoid it” (Weimer 2008, 3). From a philosophical perspective, WTP has been thoroughly
critiqued21, but from a symbolic perspective this provides a link with the key democratic myth
of free choice.
The link between symbols and myths is not necessarily one-to-one (i.e. mutually exclusive)
nor static through the passage of time. For example, rationality and competitiveness are also
symbolically significant in discussions of WTP. It is important to note that democratic myths or
symbolic forms are not static, instead they change and evolve with society. Robert Dahl offers
some perspective on how democratic myths change rather than remain the same over time. In
the 1830s, Alexis de Tocqueville reported back on his visit to the United States and opined that
“democracy was about as complete as one could imagine it ever becoming” (Robert A. Dahl
2005, 190) even though we understand that from a democratic perspective today, the notion of
inclusive citizenship, which many take to be a “fundamental institution” of democracy was
completely missing. From the 1830’s until the 2010’s, our understanding of “universal suffrage”
has changed considerably. However, not all changes of this sort are universally recognized as
signs of progress, for instance the increasing use of vocabularies from scientific and technical
fields within democratic contexts has irked critics who interpret these developments not so
much as innovations, but rather as corruptions.
The purpose of this section is not to map out an exhaustive theory of democratic mythology
and symbology, but rather to illustrate how technical elements of CBA, in addition to serving as

21

See for example, (Sagoff 2007; Anderson 1993).
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signals for practitioners, also serve a symbolic function within liberal democratic practice. The
analysis in Chapter 3 illustrates how this symbolism plays out in practice.

Methods
The methods used in this dissertation are intimately linked to the particular semiotic
perspective on democracy, ritual, science, technology, and society described above and can be
characterized as a form of textual sociocultural analysis, as a step along the road of “signal, sign,
symbol research” (Fernandez 1965). An essential aspect of both ritual and politics is that they
must be performed, and for this reason I adopt a modified dramaturgical textual analysis
approach. The dramaturgical approach, as a general sociological method, was first developed
by Erving Goffman (Goffman 1959) and has since been more specifically applied to textual
analysis within the field of STS by Stephen Hilgartner (Hilgartner 2000). My use of Goffman’s
language differs from Hilgartner’s in two ways. First, Hilgartner was primarily interested in the
dramatic performance of scientific credibility and authority, while I am interested in productive
political ritual and identifying related symbolic and mythic elements within scientific and
technical performances in a democratic context. Secondly, Hilgartner studies the emergence of
scientific credibility and authority as essentially a rhetorical accomplishment emerging from
within the texts themselves, while the symbolic and mythic elements encountered through the
texts I analyze are understood to have an existence independent of the texts, i.e. as imaginaries
discussed above. This dramaturgical approach resembles forms of textual analysis that reveal
the performative aspects of non-rhetorical entities within texts as seen for example in the
performance of mathematical models (Breslau and Yonay 1999). Idealized democratic myths
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such as rationality, transparency, accountability, free choice, and competitiveness 22 as well as
the political views and interests of proponents and opponents are assumed to exist
independently of the texts through which we encounter their images. Ultimately, a close
reading of these texts allow us a glimpse of the inner workings of a “choreography of
accountability" (Ezrahi 2012, 128) and the way in which symbols and myths get encoded into
ostensibly objective or purely technical economic studies.

1.5. Preview of the Chapters
This first chapter provides an introduction to cost-benefit analysis, relevant
contextualizing scholarly literature, and a description of the theory and methods used in the
dissertation.
Chapter two presents the details and relevant background information on the local
uranium mining and milling project controversy in Virginia. Here the main actors, dates, as well
as the politics involved are introduced.
Chapter three is a case study on the first phase of the uranium mining debate that
centers on a formal cost-benefit analysis and its incorporation into the public debate. The
chapter closely reads three particular texts: the formal cost-benefit analysis, its interpretation
by the uranium task force, and its incorporation into the perspectives of individual dissenting
and concurring individual statements. Even though ostensibly a neutral and objective tool, the
CBA supports relevant political orientations with rationalized information and provides
individuals and groups with a ritualized form of speech through which to express their own

22

The five essential liberal democratic myths identified in (Ezrahi 2012, 52).
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views. The analysis of the original CBA uncovers seventeen essential political variables around
which the narrative of the CBA as well as the subsequent interpretations in the following two
subsections detail. The chapter suggests that these variables are both productive of the
‘objectivity’ and hence the broad acceptability of the study as well as the pointed political
positions taken by those who subsequently use it. This flexibility, i.e. the CBA is both sufficiently
objective and sufficiently political, open up powerful possibilities for achieving social consensus,
but not without serious potential drawbacks which are also discussed. The case study in this
chapter attempts to show that it is only within the context of an overall democratic process of
reinterpretation that CBA might function as a democratic ritual.
Chapter four is a case study on the second phase of the uranium mining debate that
centers on a handful of socioeconomic studies commissioned to help inform legislators and
interested members of the public better understand the dynamics of the issues at stake. The
analysis in this chapter suggests these later studies represent a turn away from the formal
idealism, which is rich in symbolism and characteristic of the earlier study towards a kind of
interpretive realism which is less symbolic and offers less ritual potential. Instead of another
formal cost-benefit analysis, studies that incorporate some sense of benefits and costs are
conducted, but rather than use a standard CBA format, in each instance a new and idiosyncratic
format is employed. In this second phase, which occurs 30 years after the first phase of the
debate, we see studies that follow less formalized structures or studies that are too overly
politicized to be useful as bridging technologies between individuals and groups separated by
interests or ideology. Because of their distance to formal economic theory compatible with
democratic norms such as rationality and accountability, I argue that they have limited
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potential to facilitate the kind of working consensus or symbolic consensus discussed above.
That is, participants who cite these studies don’t find themselves using symbolically laden
language as is the case with cost-benefit analysis.
The final fifth chapter builds on the largely descriptive previous chapters and takes a
prescriptive turn, advocating for a humanized form of cost-benefit analysis geared towards
achieving social consensus not just domestically between groups and individuals with different
interests and adhering to different ideologies, but also at the global level between different
countries. Arguably without the ability to achieve social consensus as a working basis, not only
will localized domestic issues face increasing gridlock and stagnation, but also the ability of
countries to share best practices will be hampered and dominated by stubborn sectarian
political views, interests, different cultural perceptions, and so on. In this chapter, the details of
a reformed or humanized CBA are put forward, a mini-case involving a CBA created to inform
Australian Tobacco Plain Packaging is discussed, and a concluding discussion that brings
together some of the themes and implications of this research is developed. Here I suggest that
the adoption of cost-benefit analysis as a democratic consensus-inducing political ritual has
great potential for the diffusion of policy innovations, regardless of their geographical origins.
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2. Virginia’s Uranium Mining Controversy

2.1. Introduction: Two Phases of Debate
This chapter details the politics of the uranium mining debate in Virginia. Politics here refers
both to political interests and views as well as the political process through which these
interests and views are negotiated. Interests and ideologies are rooted in what are
fundamentally sociocultural narratives, discussed in this dissertation as political imaginaries
(see section 1.3).

2.2. Interests and Ideologies
This section focuses on identifying those individuals and groups who perceive mining to
serve their interests and those who perceive mining to either not be in their interests or
explicitly work against their interests. In this sense, we can speak of political proponents and
opponents of mining. By this division, I do not mean to suggest there are no potential nuances
of position, secret agendas, conspiratorial motivations, etc., rather I employ the pro and con
dichotomy as an adequate entry point to understanding the overall contours of the interests of
those involved. Proponents here refers to those who perceive mining to be in their interest,
these interests can be either direct and tangible or more abstract. In the latter case, their
interests will have more to do with values, cultural sensibilities, ideology, and so on. Similarly
with opponents, they perceive that their interests will be directly and tangibly harmed if mining
is allowed, or that uranium mining and milling will work against their ideological commitments
or political imaginaries.
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Both sides of the debate were highly professionalized. The interests and views of both
proponents and opponents were articulated through well-funded professional entities with
access to various forms of expertise, e.g. Virginia Uranium, Inc., the Heritage Foundation, and
the SELC. Within a democratic context, if any individual citizen or lawmaker leaned slightly pro
or con, then there were on both sides well-developed positions, some forms of available
evidence, and views articulated by professionalized entities to which individuals with inchoate
tendencies could connect and subsequently ossify. For example, if one had a vague sense that
they did not like “environmentalists” or that the word “radioactive” triggered an immediate
distaste, then there were ready-made and well-spun positions already laid out one could adopt.
In fact, similar to recurring gun legislation responses, the politics of uranium mining in this
sense did not change much from one phase to another.
Proponents of uranium mining have either a direct or perceived interest in uranium mining
or understand allowing uranium mining to be in line with their broader ideological agenda. The
company spear-heading the uranium mining effort, Marline Uranium in the first phase and
Virginia Uranium, Inc. in the later phase, have a direct financial interest in mining the uranium.
Depending on the price of uranium at any given time, the deposit itself was said to be worth
several billion dollars. Although different claims were floated in public statements, including
$10 billion and $7 billion dollar total values, given a uranium price of $45/pound the deposit
would generate $2.1 billion in revenues (Chmura 2011, 37).
Proponents claim that jobs and economic benefits would accrue to the region and a step
towards energy independence would be made once uranium mining is allowed to proceed
(Hampton Roads Chamber of Commerce 2012). VUI estimated that the company would invest
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between $350-400 million in the local area with an investment of $173 million taking place in
the first two years. As a way to suggest scale, VUI compared this with a contemporary $281
million investment in Danville by Swedwood, Ikea’s manufacturing subsidiary. VUI claimed that
the operation would utilize 250 workers to be paid an average annual salary of approximately
$65,000. Other businesses would benefit from the additional spending in the area.
The Heritage Foundation, a major conservative American public policy think-tank, also
supported uranium mining. In addition to the arguments for the job and wealth creation
potential of the project and the development of a domestic energy source, the Heritage
Foundation also found it important to emphasize what they called “the underlying issue over
private property rights,” rhetorically asking whether people are allowed to “safely develop their
own property as they see fit” (“Time to Allow Uranium Mining in Virginia” n.d.; Spencer 2008).
Potential risks, from the perspective of proponents, were generally manageable. Proponents
argue that “combined with existing state regulation, federal regulation, and international best
practices, there is ample demonstration that both Virginia and the United States have
substantial experience that would allow safe uranium mining”(“Time to Allow Uranium Mining
in Virginia” n.d.). In anticipation of criticisms from opponents based on citing past industry
safety incidents, proponents suggest that “while anti-mining groups are quick to point out the
deficiencies of the past, they always seem to forget how the industry responded and
implemented reforms to ensure that past mistakes are not repeated. As a result of this process,
a culture of safety exists today that allows the uranium mining industry to operate at very safe
levels” (“Time to Allow Uranium Mining in Virginia” n.d.). In other words, proponents do not
deny past mistakes, but argue that the past represents something of a learning curve where
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companies and at the present moment regulators have accumulated enough experience and
“best-practices” to avoid future mistakes.

Still from an animation developed by Virginia Uranium, Inc. (Virginia Uranium, Inc. 2011)

In an insightful op-ed written by major uranium mining proponent Walter Coles published on
March 22, 2014, he articulated that “every week we learn about new and outrageous examples
of the assault by environmental groups, overzealous government regulators and fearmongers
on the very lifeblood of the free enterprise system that has created and sustained our country’s
prosperity” (Coles 2014). Referencing the election of Democratic Governor McAuliffe who
promised to oppose uranium mining in Virginia, Coles writes how “in the end, despite the
overwhelming scientific evidence demonstrating the safety of modern uranium mining, our
opponents persuaded Governor McAuliffe that he should help keep Virginia’s moratorium in
place by threatening to veto any legislation (sight unseen) that might advance our interests.
59

This is disheartening on many levels, not the least of which is that Virginia Uranium’s struggles
are a microcosm of America’s economic decline. While it is tempting to blame this decline on
forces outside our control, the hard truth is that we are partly responsible. It is now nearly
impossible to build a mine, power plant, pipeline, factory or any other form of industrial
development in many parts of this country without fierce opposition from environmentalists
and other special interests” (Coles 2014). Foreshadowing two law suits VUI was to file against
the state, Coles writes “as disappointed as we are by recent setbacks, we believe it is more
important than ever to push forward in developing a project like Coles Hill, which will bring
thousands of living-wage jobs, millions in tax revenue and supply vitally important energy that
is ‘Made in America’” (Coles 2014).
Opponents of uranium mining did not share in the optimism regarding the
manageability of environmental and health risks. Opponents believed that their interests were
directly or indirectly threatened by the uranium mining and milling project or understood
prohibiting uranium mining to be in line with their broader ideological commitments.
After it was clear that the debate over whether or not to allow uranium mining was over as far
as Governor McAuliffe and his supporters were concerned, Virginia Uranium Inc. attempted to
sue the state over whether or not it ultimately has jurisdiction to decide the matter. One of the
comments in an editorial piece discussing this lawsuit issue brings out the particular
environmental imaginary quite nicely, in the words of one commentator “has the coal ash spill
in the Dan River faded from memory?” (Richmond Times-Dispatch 2015). Ironically, Walter
Coles op-ed discussed above where he decries “assault by environmental groups, overzealous
government regulators and fearmongers” (Coles 2014) was published less than two months
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after the Duke Energy Coal Ash Spill incident in Eden, NC. This coal ash spill deemed “the third
worst coal ash spill in US history,” occurred on February 2, 2014 and affected residents in Eden,
North Carolina and Danville, Virginia (Broome 2014). In May of 2015, Duke Energy pleaded
guilty to nine violations of the federal Clean Water Act agreed to pay $102 million in fines and
restitution for “illegally discharging pollution from coal-ash dumps at five North Carolina power
plants” (Broome 2015). Even though unrelated to uranium mining, the case is relevant for
opponents as it fits into an environmental imaginary where disregarding environmental
concerns (even while paying lip service to these same concerns) goes hand-in-hand with cutting
corners to improve bottom-line profitability.
Three years earlier, mining proponents found themselves in another ironic situation.
One of the major opponents in the second phase of the debate was the City of Virginia Beach.
According to studies they commissioned, under a worst-case scenario event there is a
possibility that their drinking water supply which originates near the mining site at Lake Gaston
would be contaminated. Virginia Uranium, Inc. attempted to cast doubt on their work and hired
a consultant to conduct something of a counter-study, essentially questioning some of the
assumptions in the VA Beach funded study. However, the very day that VUI picked to refute the
study, a very rare earthquake struck Virginia with an estimated magnitude of 5.8. As a local
newspaper article put it, “Virginia Uranium Inc. representatives could have picked a better day
to refute a Virginia Beach study on the potential dangers of a mining operation in south-central
Virginia during a natural disaster. But there they were in front of City Council three hours after
a rare earthquake and with Beach officials preparing for a possible hurricane this weekend”
(Fernandes 2011). Somehow, the force of statements meant to discredit the VA Beach study
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such as “the chance of that kind of flooding happening is 1 in 10 million” regarding the use of a
worst-case flooding scenario lost their impact when the present council members “pointed out
that although earthquakes are unusual in Virginia, the state had just experienced a 5.8magnitude tremor earlier in the day” (Fernandes 2011). Virginia Beach and a number of
municipalities ended up opposing the uranium mining project. Even if the probability was
unlikely, it was not impossible, and beyond this they did not stand to benefit in any way from
the financial rewards of the mining project. All of the large environmental organizations
operating in the state also opposed the project. The work of the Southern Environmental Law
Center (SELC) played a high-profile role in the public debate and is emblematic of the classic
“environmentalist” position criticized above by mining proponents.
The main thrust of the SELC position was that uranium mining in Virginia is a “dangerous
proposal” which entailed too many health, environmental, and economic risks. The SELC also
helped manage the Keep the Ban Coalition as a viable “statewide citizen effort.” The SELC’s
main arguments are that 1) “There is no precedent for large-scale uranium mining in the East,
where the population density and a wet climate increase the chance of radiation contaminating
streams and groundwater and exposure to humans” and that “unusual” events are usual
enough to cause concern: 2) “In the last century, the Commonwealth has been hit by at least 78
category-strength hurricanes, including Hurricane Camille in 1969, which dumped 31 inches of
rain on central Virginia. In 2011, at least 37 tornadoes were recorded in Virginia, including one
in Halifax County about 20 miles from the Coles Hill site. And in August, 2011, an earthquake of
5.8 magnitude rocked Virginia; its epicenter was just 125 miles from Coles Hill” (SELC 2018a). In
terms of economic development, the SELC argues that what is “at stake is an alternative vision
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for economic development: a beautiful river, tourism, agriculture and high-tech companies
drawn by the Institute for Advanced Learning and Research in Danville” (Springston 2012).
In 2011, the Southern Environmental Law Center (SELC) founded the Keep the Ban
coalition as a way to bring together those opposed to the proposed uranium mining and milling
project. The official mission statement of the SELC is to use “the power of the law to champion
the environment of the Southeast…” employing more than “70 dedicated attorneys,” the SELC “
stands up for all the things you love about this special region—clean water, healthy air,
mountains and forests, the coast. By working at the national, regional, state, and local levels,
and in all three branches of government, this nonprofit organization is able to do what it takes
to get results. SELC strengthens laws, we make government agencies do their job, and, when
necessary, we go to court to stop environmental abuses or to set far-reaching precedents”
(SELC 2018b). In addition to the SELC, the main original opponents during the second phase of
the debate included (Slaughter 2008):
•

Conservation Committee, Garden Club of Virginia

•

Dan River Basin Association

•

Piedmont Environmental Council (PEC)

•

Sierra Club, Virginia Chapter

•

Southside Concerned Citizens

•

Virginia Conservation Network

•

Virginia League of Conservation Voters
The PEC was also active during the first phase of the debate and the environmentalist

position against uranium mining remained virtually identical in the second. After the City of
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Virginia Beach decided that the project was potentially risky to their main water supply, they
also joined in opposing the project. A variety of different groups ended up opposing the project,
although for different reasons. The position of the SELC and some other groups can be
understood through understanding their environmentalist imaginary, while the opposition of
other groups such as the City of Virginia Beach and the Pittsylvania Chamber of Commerce can
be interpreted as stemming from more pragmatic concerns. For example, the Pittsylvania
Chamber of Commerce opposed the project with the following reasoning “while considering
possible economic benefits of such an industry, the board still has significant concerns
surrounding the potential impact of uranium mining and milling on existing businesses and the
region’s ability to attract, retain, and grow jobs” (Star-Tribune 2012). In the end, a variety of
groups opposed the project for pragmatic concerns such as these, more specific concerns such
as the City of Virginia Beach and Norfolk, as well as more broad and overarching commitments
to the environment such as those shared by the SELC and the PEC.

2.3. The Story of Uranium in Virginia
As discussed in the previous section, there was a continuity to the politics of the uranium
mining and milling project. That is, if you understand the ‘proponent’ and ‘opponent’ positions
you can understand the politics of both phases of the debate. However, to understand the
structuring of the political process utilized during each phase, a separate exploration of each
phase will be required. The two phases of uranium mining debate in Virginia closely tracked
what were in hindsight two uranium price bubbles. The first occurred in the early 80’s and the
second in the mid 00’s and are discussed in more detail below in the next section 2.4 on
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underlying economic or market conditions. In this section the major characters, dates, and
events of the two phases are detailed.
On July 21, 1982, Marline Uranium Corporation first publicly announced the discovery of a
significant uranium deposit in Pittsylvania County, Virginia23. However, the first major public
signal of actual debate began a year earlier during the 1981 Virginia legislative session with the
approval of House Joint Resolution No. 324 by the Virginia General Assembly. This resolution
directed the Virginia Coal and Energy Commission (CEC) to investigate the possible effects of
uranium development and the designation of a special Uranium Subcommittee (US) to give
special attention to the issues involved24. This initial resolution was developed in response to
the activities of Marline Uranium Corporation, a subsidiary of Canadian Marline Oil Corporation
seeking to develop uranium mining in the state. As of November 1981, Marline had acquired
300 leases covering approximately 56,000 acres of land potentially suitable for mining 25. The
leases were for two locations, one in the southern part of the state and the other in the
northern part of the state. The land leases worked as follows. Each contract was for 15 years
and could be cancelled by Marline at any time. The annual per-acre rental payment was $1 per
year for the first three years, then for the fourth through seventh years the payment increased
$10 per acre each year, and the final 15th year payments were $30 per acre. If mining did get
the greenlight, then the approximately 300 landowners who signed leases would get royalties
on future tonnage. The landowners would have hauling charges deducted from their royalties if

23

(Behre Dolbear & Company, Ltd., Marshall Miller and Associates, Inc., and PAC Geological
Consulting, Inc. 2009).
24 (Uranium Mining Subcommittee 2011).
25 (Franklin 1981).
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there was not a processing mill located on their property. Altogether, by this time Marline had
acquired leases for 40,000 acres in Pittsylvania county in the southern part of the state and
16,000 acres in Fauquier, Madison, Culpeper and Orange counties in the northern part of the
state26. These commercial activities and the increasing awareness of landowners and the public
led directly to House Joint Resolution No. 324.

Currently known uranium occurrences in Virginia. Source: (NAS 2011, 11)

The presence uranium in the state was known as far back as 1954 and more robustly
explored later in 1973. The groundwork for the discovery of the deposit in question was laid
when “anomalous radioactivity from thorium and uranium was detected in a 1974
aeroradiometric survey in an area of crystalline rocks in the Piedmont, just southwest of
Powhatan” (NAS 2011, 59). Even though uranium has been detected at approximately sixty
different locations in Virginia, the only occurrences so far categorized as economic uranium
deposits are the two deposits discovered in 1978 at Coles Hill (Bozick 2010; NAS 2011, 11).

26

(Staff 2007).
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Marline began exploration activities in July of 1977 27 in the form of “car-bourne” ground
radiometric reconnaissance surveys28, that is detecting radiation while driving around in a car.
As a result of these surveys uranium-bearing rocks were discovered in mid-1978. Drilling at one
of the more prominent anomalies “delineated two large, nearly contiguous, uranium orebodies
in metamorphic rock: Coles Hill South (the Swanson deposit) and Coles Hill North” (Halladay
1989, 519).

“The Swanson uranium deposit (Coles Hill south orebody)”

Source: (Behre Dolbear & Company, Ltd., Marshall Miller and Associates, Inc., and PAC
Geological Consulting, Inc. 2009, 1)

27

(Dravo 1984, 16; Halladay 1989, 519).
(Behre Dolbear & Company, Ltd., Marshall Miller and Associates, Inc., and PAC Geological
Consulting, Inc. 2009, 23).
28
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Marline acquired the first mineral leases described above in September 1978, while
what was to become the Coles Hill uranium deposit lease was acquired in December 1978.
Initially, this deposit was called the Swanson deposit and consequently the reports from the
first phase of the debate designate this uranium mining and milling project as the Swanson
Project. The name was officially adopted by Marline’s Board of Directors on October 1, 1981,
when they voted to name the deposits at Coles Hill the Swanson Uranium Project in memory of
the first president and CEO of Marline, Mr. Alaster G. Swanson29. Incidentally, Alaster Swanson
also served as the director for Atomic Energy Canada, Ltd. and played an important part in
developing the uranium industry in Canada30. Marline opened an office in Danville, Virginia in
1979 and from June 1979 to May 1982 conducted drilling to determine estimates of the size
and other characteristic of the uranium deposit.
During the 1982 legislative session, Senate Bill 179 was introduced which placed a
moratorium on uranium mining activity until July 1, 1983 31. On December 1, 1982 Marline
entered into an agreement with Umetco Minerals Corporation, the mineral division of Union
Carbide Corporation. The agreement gave Union Carbide an 18-month option to become the
operator of the Swanson Project with the stipulation that their feasibility study be completed
by June 1984. This means that had the project gone through, UMETCO would have been
responsible for the entire development of the project including construction, mine operations,
mill operations, closure of the project, as well as marketing and selling the uranium
concentrate. Enrolling the help of UMETCO was important as they had “the financial strength

29

Ibid.
(Dravo 1984, 17).
31 (UTF 1984).
30
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and industry experience required to fully develop the project” 32. At the time, UMETCO was
operating 25 open-pit and underground uranium mines in three states in the Western US:
Colorado, Utah, and Wyoming as well as three uranium processing mills located in Uravan,
Colorado, Blanding, Utah, and Gas Hills, Wyoming. In this way, Marline Uranium Corporation
and UMETCO came to be recognized as the proponents of the Swanson Project during the first
phase of the debate. Ultimately, due to a drop in the price of uranium and the consequent poor
feasibility outlook, UMETCO opted to not participate in the project in 1984 while Marline did
not terminate its leases and close its offices until 1990 33.
On February 24, 1983, during the 1983 legislative session, Senate Bill 155 was
introduced and passed34. This bill created the Uranium Administrative Group (UAG) and
extended the prohibition on accepting uranium mining permit applications until July 1, 1984
(i.e. the moratorium). The UAG was established as a result of the US determining that more
information and fact-finding was necessary. The UAG’s first meeting took place on May 5, 1983
and after requesting information from the project proponents (MUC/Umetco), received a ninevolume report on October 15, 1983. After reviewing the studies submitted, on December 15,
1983, the UAG recommended to the CEC that further work be done in information gathering in
fulfilling the charge of SB155. In part, this was due to “concern that the nine volume MUC
report was difficult to interpret and evaluate”35 . This recommendation was passed by the CEC
on January 13, 1984 and led to the creation of the Uranium Task Force (UTF). The UTF was a

32

Ibid.
(Uranium Mining Subcommittee 2011).
34 Ibid.
35 (UTF 1984, 12).
33
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stage agency task force that operated with direction from the Uranium Subcommittee and the
Uranium Administrative Group within the CEC. The CEC appointed the director or head of the
following state agencies to the UTF:
The Department of Agriculture and Consumer Affairs
The State Air Pollution Control Board
The State Water Control Board
The Department of Health
The Department of Conservation and Economic Development
The Department of Labor and Industry
The Council on the Environment
Governor Robb appointed the Director of the State Water Control Board, Richard
Burton, as the UTF Chairman36. The UTF contracted consultants, concluded its work, and
submitted its final report to the US/UAG on October 1, 1984. Dissenting and concurring
statements by individual members were submitted in early November 1984 and the finalized
statements were submitted by the Uranium Subcommittee and the Uranium Administrative
Group to the CEC in January 1985. Even though the UTF ultimately recommended lifting the
moratorium, by then UMETCO had already pulled out of the potential project and the price of
uranium was so low as to make the project unfeasible. No legislation was adopted and the
moratorium has been, by default, left in place to this day. Subsequently, the two candidates in
the 1985 Virginia Gubernatorial election, Democrat Gerald L. Baliles and Republican Wyatt B.
Durrette Jr. both opposed uranium mining in the state (Whitley 1985). Marline donated the

36

Ibid.
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diamond drill core used to drill the deposit to the Virginia Museum of Natural History officially
closed its Danville office in August 199037.
The second phase of the debate was initiated after another sudden increase in the price
of uranium occurred in the early-2000s, sometimes referred to as the Uranium Bubble of 2007.
On January 16, 2007 Virginia Uranium, Inc. (VUI) was formed by the owner of the land where
the Coles Hill deposit is located with Norman Reynolds, the former President of Marline serving
as the Director, President, and CEO of VUI. On November 27, 2007 VUI obtained a permit from
the Virginia Department of Mines, Minerals and Energy (DMME) to conduct exploratory drilling
to better assess the characteristics of the deposit. On November 6, 2008, the CEC created a new
Uranium Mining Subcommittee to address the renewed interest in uranium mining 38. The
subcommittee commissioned two studies, one designated as “technical” and the other as
“socioeconomic.” The technical study was conducted by the National Research Council, funded
by a grant from VUI and administered through the Virginia Center for Coal and Energy
Research, directed by Dr. Michael Karmis at the Virginia Polytechnic Institute and State
University (Virginia Tech)39. The technical study investigated “scientific, technical,
environmental, human health and safety, and regulatory aspects of uranium mining and milling
across the Commonwealth,” while the socioeconomic study was intended to address “what
impacts, real or perceived, uranium mining and milling operations will have on the quality of life

37

(Behre Dolbear & Company, Ltd., Marshall Miller and Associates, Inc., and PAC Geological
Consulting, Inc. 2009).
38 (Uranium Mining Subcommittee 2011).
39 (CEC 2010; NAS 2011).
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and economic well-being of the region surrounding Coles Hill in Pittsylvania County, Virginia”
(CEC 2010, 1).
On January 31, 2013, Senator John Watkins (R-Powhatan) withdrew a bill he had
sponsored to lift the moratorium because of a lack of support40. In November 2013, then
governor-elect Terry McAuliffe stated that he would veto any bill that would allow uranium
mining to take place 41. McAuliffe subsequently won the 2013 Virginia gubernatorial election.
These developments coupled with the declining price of uranium meant the end of the second
phase of the debate. During this phase of the debate Virginia Uranium, Inc. spent more than
$600,000 lobbying the General Assembly, sent more than a dozen Virginia legislators on all
expenses paid trips to visit a closed mine in France and included three free days in Paris costing
$122,000, and retained over 20 lobbyists to influence lawmakers (Kumar 2011; Gabriel 2013).
On October 15, 2015, Virginia Uranium Inc. released their project manager and key
spokesperson from his duties. Twice VUI (other plaintiffs listed included Coles Hill LLC, Bowen
Minerals LLC, and Virginia Energy Resources Inc.) attempted to sue the state to allow them to
uranium mining, but neither of these lawsuits gained any traction42.

40

(Haines 2013).
(Hughes 2013).
42 (World Nuclear News 2015).
41
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Source: The Ux Consulting Company, LLC (http://www.uxc.com/)

2.4. The Price of Uranium
Interest in mining uranium increases when the price of uranium goes up and decreases
when the price goes down. The price effectively acts as an on-off switch for debate. As long as
uranium mining is not permanently and outright forbidden, the debate will inevitably resurface
each time the price of uranium rises. For this reason, it is important to develop some insight
into the factors that drive the upward and downward movement of the price of uranium. This
section provides some background on the uranium market.
The primary use of uranium is as a source of fuel in nuclear power plants. The price of
uranium fluctuates with the demand for uranium, which itself is “fundamentally driven by the
number of operating reactors” (IAEA and OECD 2014, 126). A widely accepted indicator of
demand for uranium is the number of nuclear reactor construction starts in any given year.
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Source: (IEA and NEA 2015, 11)
During a time period overlapping with the first phase of the uranium mining debate in Virginia,
that is “from 1978 through 1982, orders for sixty-two nuclear power facilities in the United
States were cancelled” (Rosenberg 1984, 90). The nuclear power industry is very susceptible to
public perceptions so much that nuclear accidents tend to precipitate decreased interest in
nuclear power. Even though industry proponents repeatedly emphasize improving technology
and safety protocols over the years, the industry remains prone to drastic swings in public
acceptance. The Three Mile Island accident indicated in the graph above which occurred on
March 28, 1979 and in hindsight can be seen to have initiated the downward spiral in the
feasibility of the Swanson Uranium Project via the implosion of the price of uranium driven by
the cancellation of new construction starts cited above.
An increase in the number of new reactor construction starts coupled with supply-side
events in the mid-00’s (including the 2003 McArthur River Mine flood and the 2006 Cigar Lake

74

flood43) led to another uranium price increase, sometimes referred to as the Uranium Price
Bubble of 200744.

Source: (Energy Fuels, Inc. 2017)

This increase in the price of uranium made the uranium mining project in Virginia more
economically attractive and led to the initiation of the second phase of the debate discussed
above in section 1.2. However, just as the Three Mile Island incident contributed to the decline
in interest during the 80s, so the Fukushima incident on March 11, 2011 led to a decrease of
interest during the second phase. The difference in new reactor construction starts pre- and

43

(Dawson 2003; Bickis 2015).
Itself a phenomenon occurring within the broader 2000s Commodities Boom or “Super
Cycle.”
44
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post- Fukushima clearly demonstrates the effect of this accident. In 2010 there were 15
worldwide construction starts on new reactors (with China alone accounting for 10), in 2015
there 8 (6 in China). In the first half of 2016 there were zero global construction starts
(Schneider and Froggatt 2016, 10), while in the second half of 2016 only three were started:
two in China and one in Pakistan built by a Chinese company (Schneider and Froggatt 2017, 12).
At the time of writing this dissertation, “the number of units under construction is declining for
the fourth year in a row” (Schneider and Froggatt 2017, 12). The forward to the latest edition of
the highly respected World Nuclear Industry Status Report suggests that this edition “is perhaps
the most decisive document in the history of nuclear power. The report makes clear, in telling
detail, that the debate is over. Nuclear power has been eclipsed by the sun and the wind”
(Schneider and Froggatt 2017, 10).
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Source data: World Nuclear Industry Status Report (WNISR) Database (WNISR and
VISIONSCARTO 2017)
Even though uranium does not appear to be a growth market, there still are currently 754
operating nuclear reactors located in 41 different countries that have been built since 1951
(WNISR and VISIONSCARTO 2017) which will ensure that the demand for uranium will not drop
to zero in the short-term to medium-term. However, the deposit in Virginia is relatively lowquality ore and the costs associated with mining and milling it in Virginia are uneconomical
under current and foreseeable market conditions. In November 2017, uranium producer
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Cameco announced that it was suspending production in the world’s largest uranium mine, the
McArthur River mine in Saskatchewan45.

2.5. Discussion: An Ongoing Controversy
Since failing to achieve success in persuading state legislators to lift the ban on mining,
Virginia Uranium, Inc. has filed a handful of lawsuits arguing that since the federal government
allows uranium mining the state cannot then refuse to develop uranium mining regulations. So
far the lawsuits have not gained any traction and with depressed uranium prices and an
industry in retreat, the issue is for the time being is closed. However, as the above section on
price fluctuations indicates, the issue is not permanently settled.

45

(Reuters 2017; Cameco 2017).
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3. Phase I: 1984 Formal Cost-Benefit Analysis

3.1. Introduction: The 1984 CBA
In this chapter I approach a particular cost-benefit analysis as well as two subsequent reinterpretations of this original study from the perspective of sociopolitical ritual theory
discussed in Chapter 1. This entails close reading and interpretation of texts for 1) the degree to
which passages, sections, and the overall documents themselves perform key democratic
myths of transparence, rationality, accountability, free choice, and competitiveness as well as 2)
the degree to which we can discern hidden political arguments within ostensibly neutral
technical performances. Through the interpretation offered in this chapter I aim to
demonstrate how formal CBA incorporates politics, pays due homage to democratic myths,
appears to adhere to objective economic technical characteristics, and at the same time is
flexible enough for the information contained with the study to inform a variety of positions.
The material analyzed in this chapter along with the cautionary case developed in the next
chapter inform the prescriptive position regarding CBA in Chapter 5.
In 1984 the Uranium Task Force (UTF) in Virginia commissioned, evaluated, and interpreted
a set of technical studies drawn together to help decide whether or not to allow uranium
mining to take place in the state. On the basis of this “substantial body of data, technical
memoranda, laboratory analyses, and consultant reports on economic and health matters” the
UTF created a synthesis which ultimately led to them deciding to allow mining to take place but
only with the mandatory stipulation of a very strict non-degradation standard for water quality.
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Overall, six key reports fed into their deliberations: 1) ore and waste rock analyses, 2)
leachability tests, 3) evaluation of clays, 4) PABLM input parameters and a review of the
technical data offered by the company proposing to mine, 5) a technical risk assessment, and 6)
the cost-benefit analysis analyzed in this chapter.
In August of 1984, the Tayloe Murphy Institute (TMI) submitted their completed costbenefit analysis to the Uranium Task Force, working under the Virginia Coal and Energy
Commission. But the origin of this work can be traced to 1981. In 1981 46, the Virginia General
Assembly charged the Coal and Energy Commission (CEC) to investigate the possibility of
allowing uranium mining and milling to take place within the state. In response to this, the CEC
created the Uranium Subcommittee (US). Based on input from the US, the General Assembly
adopted Senate Bill 179 which put a moratorium on uranium mining until July 1, 1983,
ostensibly until further studies could be conducted and a more informed decision on the issue
could be made. Following advice from the US, the General Assembly enacted Senate Bill 155
which created the Uranium Administrative Group (UAG). The UAG further investigated the issue
and contracted consultants as well as received studies from the joint venture seeking to build
the mine and mill project, Marline Uranium Corporation and Umetco. Reaching the end of its
mandate in December of 1983, the UAG recommended a continuation of the information
gathering process, which led to the creation of the Uranium Task Force (UTF) in January of
1984. The Taylor Murphy Institute was a business study center affiliated with the University of

46

(UTF 1984).
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Virginia47. TMI’s mission was to “conduct research serving government, business, and citizens of
Virginia” (TMI 1984, iii).

3.2. 1984 CBA Act I: TMI Cost-Benefit Analysis: The Initial definition of the Situation
The final report submitted to the UTF by TMI was a 69-page document organized into six
sections and seven appendices. From one perspective this CBA is only what it claims to be: a
reasonably objective formal and technical piece of applied economics as described in
introductory textbooks the subject, the goal of which is to merely “analyze the costs and
benefits associated with a proposed uranium mining and milling facility at the Swanson site in
Pittsylvania” (TMI 1984, xiii). However, from the sociopolitical ritual theory adopted as the
interpretive lens of this dissertation, CBA also functions as a powerful ritual centering device, a
consensus-inducing technology that comes prepackaged with politics. In order to serve this
sociopolitical function, the CBA must do two things. First, it must maintain symbolic
isomorphism with the key democratic myths of rationality, accountability, transparency, free
choice, and competitiveness. Even if in practice some choices can’t be perfectly explained with
these myths, the study must at least pay them lip service. For example, if an arbitrary element
is uncovered, it cannot be explained by a coin toss, even if this is in fact how it came about.
Some kind of attempt at rational explanation must be offered instead. Second, it must contain
within it the relevant politics involved with the debate. In this case, the politics of proponents
and opponents outlined in the first chapter of this dissertation.

47

In 1987, TMI was absorbed into what is now the Weldon Cooper Center for Public Service at
the University of Virginia. https://coopercenter.org/about.
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Political Variables
This section itself is also organized around seventeen political variables. Variable is used
in the sense of “an element, feature, or factor that is liable to vary or change.48” Political
variables are elements present within the study, that when studied in isolation are reasonably
technical and seemingly benign, but when considered in the relevant political context also serve
political interests, views, etc.. These political variables emerged from a close reading of the
initial CBA with an eye towards the features of the study salient from the theoretical
perspective of this dissertation and the benefit of hindsight from reading the political positions
later adopted and discussed in sections 3.3 and 3.4 below. These political variables are not
explicitly identified as such in the CBA itself, rather it is a result of a close reading of the text
from the sociopolitical ritual theory described in Chapter 1. In other words, the CBA has its own
organizational structure with items and headings which will not follow the same order or even
explicitly identify the elements in this section. However, from the perspective of this
dissertation, identifying these political variables is an essential first step to making sense of the
sociopolitical dimension of the CBA and informs, the elements of which inform the collective
interpretation of the UTF in the next section (3.3) as well as the subsequent section on
individual responses (3.4).

48

https://en.oxforddictionaries.com/definition/variable.
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[Variable #1: Cost-Benefit Ratio] One of the most salient political features of a study will be a
result that can be easily summarized in an “executive summary” format. In this case, the result
of the cost-benefit analysis conducted was put in the following terms:
“We compared total benefits and costs for those elements that can be quantified. Since
most of the costs and benefits occur over a long period of time, or at different points in
time, we discount them to present values using appropriate real discount rates. Total
benefits of the project range from $101,024,000 to $149,692,000. Total Costs range
from $4,046,000 to $5,611,000. Thus, using the middle values of the estimates, the
benefit to cost ratio is 26:1” (TMI 1984, xvi).
The final ratio of 26:1 is politically powerful artifact. Even though there are many details
and caveats to potentially discuss, proponents of the project have a straightforward and easily
available resource in the form of this final ratio. On the one hand, 26:1 as a benefit-cost ratio is
overwhelmingly positive for proponents, but on the other hand there are many vagaries to
potentially be exploited in this conclusion by opponents. The use of discounting, the inability to
quantify the main costs of concern, and so on can all be brought up within the context of this
variable.
26-1 benefit-to-cost ratio requires no technical knowledge to understand. However, the
concepts cited to arrive at this ratio are symbolically powerful. Quantification symbolizes
rationality across many different types of study, while discounting and net present values are
core conceptual items in CBA. $101,024,000 is more powerful than a number rounded to the
nearest hundred thousand, even if higher, because it conveys the power of the myth of
quantitative rationality through the symbol of numerical precision.
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[Variable #2: Intangibles] Depending on the levels of abstraction necessary to complete the
study, e.g. involving large degrees of uncertainty, dubious probabilities, untested technologies,
large swathes of time, etc., intangibles can be a tremendously important political variable. In
this study, intangibles are considered “no less important than those that can be quantified” and
following standards CBA practice, “where we do not find it feasible to assign dollar values to
particular costs or benefits, we discuss the possible outcomes qualitatively” (TMI 1984, xiii).
Here, intangibles are qualitatively discussed as environmental and health effects, variables 1113.
Symbolically, acknowledging that costs considered important to opponents were
omitted can be connected with the democratic myth of transparency. The outcome of the study
arguably becomes skewed in favor of proponents, but the omission is openly stated.

[Variable #3: Standing] In a CBA, standing is equivalent to perspective. In this study, the
perspective adopted was that of “the state and residents of the regional study area,” defined as
the cities of Danville and South Boston and the counties of Halifax and Pittsylvania (TMI 1984,
xiii). This has an impact on what benefits and costs are counted, for example if Marline (the
mining and milling company) were to conduct a cost-benefit analysis, then the value of uranium
would be tallied under benefits. Even though technically on one level the value of uranium is
not included as a benefit because in terms of selling this uranium, “the benefits accrue primarily
to individuals outside the state” (TMI 1984, xiii), the value of uranium still plays an indirect role
when it comes to calculating tax revenue. From the perspective adopted for the study, tax
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revenue is an important benefit. Here the authors of the study conclude that “Marline-Umetco
has estimated that during operations its taxable income would be $20 million in 1981 constant
dollars… based on the state’s 6 percent rate, the annual tax revenue would be $1,2000,000”
(TMI 1984, 29).
For the sake of transparency and accountability, it is necessary to clearly delimit
standing in a formal cost-benefit analysis. Fully drawing out the implications of this choice is a
step that can add political depth to the analysis. For example, the political process designed to
address this issue designates lawmakers in Virginia as the decision-makers, however
Pittsylvania and Halifax counties in Virginia directly border North Carolina. However, legislators
and citizens of North Carolina are excluded from choice as well as technical standing in this
study simply because of the historical accidents that led to the present-day borders between
jurisdictions.

[Variable #4: The Market] The way in which the market is treated will be of tremendous
importance to most cost-benefit analyses. In this case, the highly volatile uranium market is
treated with a high degree of optimism. The study suggests that “between now and the end of
the century the industry is expected to gradually recover from its depressed state” (TMI 1984,
xiii). Within this overall predicted trend of recovery, two reasons are given for how it might be
“stronger than anticipated”:
•

An anticipated introduction of import restrictions on uranium, and

•

An unexpected surge in the use of nuclear power

While “factors that could weaken the recovery” involve:
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•

Additional cancellations or delays in the construction of nuclear power plants

•

The introduction of fuel reprocessing in the U.S.

•

The exploitation of new high-grade ore deposits in foreign countries (TMI 1984, xiv)

Proponents of the project can take this for granted. Opponents might want to focus on this
variable in their assessment of the CBA. It is important to stress that the political options are
not limited to rejecting or accepting optimistic market predictions. Opponents could for
example take advantage of this variable to stress that the benefits under these most favorable
reasonably conceivable conditions are much less than what we’d expect from actual historical
commodity price fluctuations. The obvious easy use of this variable, whether bullish or bearish,
is to claim that this simply biases the result, but this risks trivializing more substantial
arguments one could make with the rest of the variables.
Here the democratic myth of competitiveness meets the economic myth of
competitiveness. Factually, the way in which the uranium market is favorably discussed and the
assumption that this mine is potentially economically competitive in the global market for
uranium are not unproblematic. However, tapping into powerful cultural myths of
competitiveness means that the symbolism may well trump the dubious facts cited in its
service.

[Variable #5: Normal Operations] The CBA assumes normal operations. Everything will go as
planned, low-probability events will not occur, and regulations will be robust and rigorously
adhered to by mine and mill operators without question. Here the handling of environmental
issues is essential reading. Questions of environmental degradation are broken down into three
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parts: air quality [Variable #11], radiation [Variable #12], and water resources [Variable #13]
and discussed in non-monetized terms. Air pollution is deemed to “not be a serious problem”
(TMI 1984, 16), while radiation problems measured as increased probability of cancer deaths
“are very small” (TMI 1984, 16), and regarding water resources the study suggests that “there
would be no adverse effects on the quality of groundwater” (TMI 1984, xvi) and “no significant
degradation of surface waters,” (TMI 1984, xvi). The details of these results will be explored
below, but in a very general way the reason so little environmental damage appears in this
presentation is simply that the analysis assumes normal operations. The justification for making
this assumption is based on the idea that it is difficult to establish the probability of different
events (TMI 1984, xvi).
As an example of how a calculation could be made if there were information, a
“hypothetical example,” (discussed below as Variable #14) which demonstrates how one might
calculate costs and benefits if there were “reliable data concerning probabilities and damages”
(TMI 1984, xvi). This move accomplished two things: first, it associates not-normal operations
with a “hypothetical” situation about which we have no information, and hence lies outside the
purview of rational consideration. Second, it directs us into believing that the most crucial piece
of information needed to conduct analysis involving multiple scenarios is probability data,
which given the long geological scales is not possible for us to acquire as our data does not go
back thousands of years (even if this were taken as representative). These both act together to
reinforce the notion that the assumption of normal operations is the most rational.
The notion of normal operations obviously favors proponents, but from a ritual
perspective, this variable is cast as carrier of rationality. This is achieved through associating
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probabilities with rationality. If we do not have adequate information to assess probabilities,
then we cannot make assumptions regarding non-normal operations. Obviously, this is not the
only way to construe assuming normal operations, but a strong appeal to rationality as a
democratic myth is made here.

[Variable #6: Aura of Comprehensiveness] Any study intended for political uptake should go
beyond a meager attempt to dispel impressions of basic incompetence and towards appearing
to be exhaustive and comprehensive within the remit of the study parameters. The conclusion
of this study is stated through presenting a range of numbers that appear precise enough so as
to be non-arbitrary: “total benefits of the project range from $101,024,00 to $149,692,000…
total costs range from $4,046,000 to $5,611,000… thus, using middle values of the estimates,
the benefit to cost ratio is 26:1” (TMI 1984, xvi). While for the sake of transparency, the authors
“caution that it is based on rough information and certain costs and benefits have not been
quantified” (TMI 1984, xvi) and conclude by encouraging a careful reading of the complete
study.
The overall effect of this variable is to impart to the reader that the assumption of
normal operations is rational in comparison with an alternative approach that would involve
establishing dubious probabilities in order to analyze alternative scenarios. The environmental
costs in this presentation, though not quantified, are in any event minor because normal
operations. The range of values and the particular way in which the upper and lower limits are
included in the concluding statement give the impression that a well thought out and
reasonable calculation has been made.
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The symbolism of exact numbers conjures the myth of democratic rationality as well as
the myth of accountability. While arguably arbitrary, non-rounded numbers give the impression
of thoughtful and expert calculations while suggesting that temptations to round up or down
were resisted.

[Variable #7: Inter-rationality] The authors of the TMI study present readers with useful hints
that can be used by the audience to help establish their positions in relation to the overall issue
without getting bogged down in numbers, calculations, choosing appropriate rates, and so on.
One of the most important of these hints is shared towards the end of a chapter summarizing
overall costs and benefits and suggests “the level of profitability, the regulatory framework, and
the quantity of costs and benefits are all interrelated” (TMI 1984, 69).
Even though profitability is not a direct part of this CBA, the calculation of the major
benefits assumes the mine is operating, and for this a certain level of profitability must be met.
In what can be considered a gift to opponents of the project, the analysts state that “if
relatively more stringent regulations were set, benefits from the viewpoint of the
Commonwealth and its citizens would be increased,” for the simple reason that “the firm would
be forced to spend more on environmental safeguards” (TMI 1984, 69). As will be discussed in
the next section, this variable of inter-relationality is skillfully employed by the UTF.
They symbolism involved in disclosing the relationship between regulation and
degradation can be associated with the democratic myths of free choice and transparency.
Here the CBA upholds this myth by giving lawmakers or whoever reads the CBA access to this
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social choice that lies before them. More stringent regulations mean less profitability and
perhaps less of a chance the project will go ahead.

[Variable #8: Uncertainty] All studies contain some degree of uncertainty. Introductory
textbooks on CBA tend to focus on infrastructure projects such as whether or not to build a
road or whether or not to include toll booths on the new road as these examples are arguably
where CBA is in a most straightforward fashion applied. As projects move away from a large
degree of relatively well-known factors such as how long a type of asphalt lasts, predicted
income from tolls etc, and towards projects involving storing radioactive waste for thousands of
years, predicting probabilities of weather events over these long time periods, and simply areas
where data is truly missing such as potentially complex interactions of certain pollutants in the
environment, the picture gets a little fuzzier. However, this does not mean that CBA cannot
work, only that it must take special care in addressing.
Acknowledged shortcoming of this study include a lack of attention to distributional
aspects, an inability to quantify important intangibles, specific issues with input-output and
economic base techniques, and the inclusion of rough estimates. Unacknowledged
shortcomings include the unexamined trust in the reliability of source data, trust in an upward
trend in uranium prices, and the reasons behind the selection of the indirect benefits
technique. Primary among these is the source data on benefits which are directly provided by
political proponents.
The authors state that “although many quantitative estimates are provided, we wish to
emphasize that a large degree of uncertainty exists as to the magnitude of some costs and
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benefits” (TMI 1984, xiii). Care is also urged regarding the ultimate beneficial 26:1 ratio as well:
“although this favorable ratio is certain to be of interest to readers, we caution that it is based
on incomplete and rough information” (TMI 1984, xiii). A powerful variable well used in
combination with Variable #1.
They symbolism of stating uncertainty in this way can be linked to maintaining the myth
of transparency. But as discussed, the transparency is incomplete and steps could be taken to
better symbolize this democratic myth.

[Variable #9: Perceptions] The majority of the benefits are calculated based on expected effects
on employment, earnings, and tax revenues. While the majority of the costs were based on
expected increases in state and local expenditures on the project. This includes, for example,
widening of roads and costs associated with increased regulation. The approach taken to the
question of whether or not the project would negatively impact local agriculture and local
businesses can be summed up with the assertion that “uranium mining and milling in other
locations has not resulted in any discernible adverse effects on local industry” (TMI 1984, xv),
while if there were some negative impact on demand for local goods, it would be tied to
“perceived rather than actual environmental changes” (TMI 1984, xiv). Based on this line of
reasoning the authors assert that they “do not anticipate that the project would have any
measurable negative effects on local businesses” (TMI 1984, xiv).
It is clear that the authors are taking a “reality” vs. “perception” position here. But they
are additionally minimizing the perception factor by suggesting that their “reality,” i.e. that
nothing bad will happen, will automatically win out among the public and decision-makers.
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Even without contesting the dubious reality vs. perception of risk discourse, opponents could
point to a lack of ability to predict this kind of result.
Symbolically, separating “real” from “perceived” may play to a certain kind of myth of
rationality, but arguably it is not a democratic version of this myth. The democratic myth of
rationality involves enlightened understanding, the ability of ordinary citizens to discern on
their own what is real and what is not. By suggesting that citizens are unable to perform this
democratic function is to undermine democratic rationality. The problem of “perceptions” is a
major problematic area for technical studies operating in a democratic context and will be
further discussed below.

[Variable #10: Costs] In order of appearance, the costs are listed as follows:
One time/infrequent costs associated with uranium milling regulation: $405,750 - $539,300
Annual cost of uranium milling regulation: $248,731 - $444,425
Road improvements and maintenance: $1,135,000 (one time), $2,000 per mile (annual)
Forgone revenue on site of decommissioned mine and mill: $4,680 49
Secondary outlays by local and state governments (construction): $24,180
Secondary outlays by local and state governments (operations): $109,616
Effects on current industry (agriculture): not quantified50
Effects on current industry (nonagriculture): not quantified

49

Figure represents lost real estate tax loss on 44% of the 1,460 acre mine and mill site
discounted at 6.5 percent for 1,000 years (TMI 1984, 44).
50 The study states that “due to the changing market, we are unable to predict accurately the
effects of a uranium industry on local agriculture” (TMI 1984, 48).
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Environmental effects (air quality): not quantified51
Environmental effects (radiation):
Present value of loss due to the increased risk of a cancer death (1,500-meter radius):
$6,351.16 - $16,618.3052
Present value of loss due to the increased risk of cancer death (50-mile radius): $63,163.18 $166,220.28
Environmental effects (ground water and surface water): not quantified
Environmental effects (diversion of Mill Creek): not quantified
Accidents: not quantified

Costs receive a far less systematic treatment than the benefits. The assumption of normal
conditions and the lack of information regarding environmental and social costs make it difficult
to reliably compute costs. Since the time period when this cost-benefit analysis was conducted
there have been efforts and developments in environmental economics to address this
informational problem.
Some effort is made to discuss in a qualitative way the environmental and health costs,
but since this is the major point of dispute, much more could be made of these aspects. And
indeed, as will be seen in the following sections this becomes a major point of contention for
opponents.

51

The study states that “limitations on information prevent us from estimating the effect in
dollar terms” (TMI 1984, 52).
52 Very narrowly conceived costs which represent calculations based on the value of a life
ranging from $380,000 to $1,000,000.
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Because costs are acknowledged as being underrepresented through a discussion of
intangibles, it becomes important to symbolically invoke transparency, rationality, and
accountability as much as is possible. A number of terms and strategies here invoke these
myths, e.g. agriculture vs. nonagriculture, present value, the inclusion of completely unrounded
numbers.

[Variable #11: Air Quality] [V11a: TSPs] [V11b: toxic trace elements] Three assumptions support
the conclusion that “air pollution should not be a serious problem” (TMI 1984, xv). First, TMI
assumed that the State Air Pollution Control Board would require the use of an appropriate
dust suppressant system. Second, it was assumed that continuous reclamation of the site would
translate to a maximum of one-tenth of the tailings being exposed at any given time. And third,
the conclusion is based only on data that pertains specifically to the 13-year operation phase,
and does not include either the 18-month construction phase, which the study itself suggests
“would likely be a more serious problem” or any potential air quality issues during the multiple
hundreds of years after the site has closed (TMI 1984, 16). In other words, considering only a
small fraction of the time the tailings will be stored, air pollution should not be a serious
problem, given normal operations. In considering air quality two main categories are
introduced: 1) total suspended particulates (TSPs) and 2) toxic trace elements and
contaminants (TMI 1984, 53). Citing a conversation with Mr. William Park, Director of
Monitoring, State Air Pollution Control Board (SAPCB), August 24, 1984, the authors state that
the SAPCB expects that Marline-Umetco will be able to meet EPA standards for suspended
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particulates called PM-1053. Variables 11, 12, and 13 are all linked to normal operations
assumptions and must recall the same myths of rationality. Here it would be potentially
unreasonable to assert anything other than what is optimistically expected would occur.

[Variable #12: Radiation] In presenting potential radiation related costs the authors limit
themselves to “loss caused by the increased probability of death from cancer” (TMI 1984, 57)
from exposure to radon, but state that their “estimates are low because we ignore nonfatal
cancers, cancers caused by other sources of radiation, and other types of adverse health
effects” (TMI 1984, 57). The justification for limiting themselves to considering radon is found in
an EPA document stating “lung cancer caused by the short-lived decay products of radon is the
dominant radiation hazard from tailing” (TMI 1984, 54). Workers are not included in the
calculations because an assumption is made “that workers voluntarily accept any increase in
risk when they agree to work” (TMI 1984, 62) in the mine or at the mill. Non-fatal factors are
excluded from consideration as well.

[Variable #13: Water Resources] [V13a: Groundwater] [V13b: Surface Water] As in the
case of air quality, water resources are broken down into two analytical units: groundwater
[V9a] and surface water [V9b] (TMI 1984, 57).
Simplifying assumptions are also needed to assert that “there would be no adverse
effects on the quality of groundwater” (TMI 1984, xv). The main assumption here is that the

53

These EPA air quality standards were stablished in 1971 and only significantly revised in 1987.
https://www3.epa.gov/region1/airquality/pm-aq-standards.html.
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General Assembly will implement the State Water Control Board’s (SWCB) zero degradation
standard. Groundwater is susceptible to two types of change: 1) the water table may be
lowered close to the mine and 2) the quality of the groundwater may be affected from
compounds used in the mine and mill. Based on communication with Thomas Felvey, Director
of Division of Ecological Studies, State Water Control Board, August 30, 1984 there are no data
available on the impact on groundwater from the effects of deep open pit mines (200-800 feet)
and that we should be careful in making predictions of “negligible effects” (TMI 1984, 62) based
on data from shallow open pit mines (less than 200 feet).
The study also suggests that “there will be no change in surface water quality” because
there are water standards that would demand “that there be no discharge from the uranium
mill” (TMI 1984, 63). Regarding the diverting of Mill Creek, which would need to happen for this
project and “would cause the destruction of its aquatic habitat and may also have adverse
effects on the ecology of downstream areas,” TMI simply states “we have no way of valuing the
losses associated with the environmental changes” and leaves it out of any calculations.
Discharge from the uranium mill would be covered by New Source Performance Standards
(NSPS), while discharge from the mine is covered by the National Pollutant Discharge
Elimination System (NPDES) standards.

[Variable #14: Sensitivity Analysis] While no formal sensitivity analysis is made this study, the
calculation of a hypothetical example is offered. A notable feature of this CBA is that it does not
attempt to place a monetary value on overall potential environmental changes. The authors
state that they have “simply found it impossible” (TMI 1984, 52) to articulate any kind of
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monetary value. Here a crucial caveat is mentioned, that “the absence of a dollar value does
not indicate that a particular environmental effect is either more or less important than other
that are so valued” (TMI 1984, 52).
Departing from normal conditions, TMI briefly explores how one could calculate the
costs involved in an accident involving environmental damage. The example they provide is
based on the fact that a similar accident happened at “western uranium operations,” (TMI
1984, 64), namely a retention dike failure in the tailings management area. After a brief
discussion of the probability of a retention dike failure at some point, TMI states that in order
to calculate the present value of expected damage we would need to know the value for the
damage that results from a retention dike failure, and on this point “no one has reliable
information” (TMI 1984, 65). However, using a hypothetical cost of $1,000,000, a given
probability of dike failure in any given year of 0.0023, and a discount rate of 3 percent, we can
calculate the present value of damage at $23,041 54. Again, as in the other presentation of
numbers we’ve seen, the precision is purely an artifact of the computational methods. There is
no real reason beyond performative considerations to round to the nearest one dollar in this
scenario, where we can’t know the value of the damage and we don’t really know the
probability of the dam failure. It does project a sense of control and the methodology does
suggest we’re just one small step removed from rationally taming the problematic scenario of
unexpected environmental damage. Strategically mentioning that a sample calculation of the

54

Two different sums were actually calculated. The value here represents a hypothetical
example involving costs accruing to residents of the area, while another value is calculated in a
hypothetical scenario where the costs of the accident accrue to the state and local
governments. The latter involves using a discount rate of 6.5 percent, the final cost is $17,439.
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costs will be demonstrated later in the text immediately after stating that normal conditions
will be assumed gives an illusory sense that there is more to the justification than there really is
– working through the hypothetical calculation clearly reveals this. But if one can assume that
the audience may not turn to that section of the report, then the insertion of this item will
achieve the dramatic effect of enhancing its rationality and apparent transparency. Even
though the environmental costs aren’t calculated, a useful division of possible effects is
suggested and there is enough information to work with in terms of gaining competence in
discussing these effects.

[Variable #15: Direct Benefits] The benefits taken into account are: 1) employment and
earnings, 2) construction, operating, and tailings management expenditures, and 3) tax
revenues. These benefits are placed into two temporal categories and two geographical
categories. The two temporal categories are the 18-month construction phase and the 13-year
operations phase, while the two geographical categories are the regional study area and the
state of Virginia. Consequently, all benefits are subsumed within one of four master categories,
helpfully abbreviated as follows:
RSA Construction (18-month period)
RSA Operations (13-year period)
State Construction (18-month period)
State Operations (13-year period)
Arguably, omitting the fact that the data used to calculate direct and indirect benefits
represents a missed opportunity to enhance the transparency of this study.
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[Variable #16: Indirect Benefits] [V15a: I-O Analysis] [V15b: Economic Base Analysis] As is typical
of economic impact analysis (but not necessarily of CBA), a conceptual distinction between
direct and indirect benefits is introduced. Direct impacts are defined as “the company’s
expenditures on goods and services and the employees’ consumption expenditures within the
relevant geographical area” (TMI 1984, 15). While indirect benefits are those additional
benefits dependent upon these direct benefits and include, for example “the expenditures by
other firms resulting from the initial purchases” of the company (TMI 1984, 15). Similarly, the
state and local taxes the mining company would pay are called direct taxes, while the taxes paid
by company employees, suppliers, and residents benefitting from the mine and mill are
referred to as secondary or indirect taxes. Including indirect benefits can be controversial as
this leaves the study open to the charge of double-counting benefits while not even counting a
single time the main costs of the project.
Additionally, the choice of method in deriving indirect numbers is open to question. In
comparing two different economic techniques used to estimate indirect benefits the authors
state that “given the roughness of both techniques, the estimates provided by the two
approaches are acceptably close… in the remainder of our report we will only refer to the
estimates obtained from the I-O Model” (TMI 1984, 26). However, this statement requires
further clarification.
In order to compare the two models, the following table is presented to readers (TMI 1984,
25):
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Note that only the “low” and “high” values for the I-O model are displayed. As discussed above,
the low and high values are arbitrarily set at +/- 20% [V14b] of the figures provided by the
mining interest. It is difficult for the audience to discern the artificiality of range estimates in
the RIMS II category as the numbers do not appear arbitrarily derived, i.e. 6,748,100,
37,653,500, etc.. Regarding the two different values calculated for increased earnings to the
state in the economic base column, the way it is presented in this table one may be led to
believe that two different estimates are being given for RSA operations, i.e. $8.7 million or
$10.5 million (which would be a difference of $1.8 million), however the actual diverging
estimates are between $10.5 million and $17.1 million for state operations (a difference of $6.6
million). A footnote explains that “two types of state employment multipliers for operations are
derived. See Appendix B for details” (TMI 1984, 26). When pursued, the explanation in the
appendix merely states without justification, that within the model “regressing total earnings
on basic earnings for each basic industry results in a differential multiplier of 2.79 for the
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mining sector,” while “a differential multiplier for construction was not estimated; therefore,
we only give figures for operations” (TMI 1984, 129). Even the choice of a mining sector based
multiplier is curious given the analysts themselves posit earlier in their discussion of source data
that “the limited mining that occurs in the RSA is unlike uranium mining. According to the major
employer, a producer of crushed and broken limestone, most of the product is consumed
within the RSA. Therefore, we classify mining as nonbasic” (TMI 1984, 125).

Here’s an updated table based on the actual numbers calculated (not an artificial range):
Table 2.2 – Apples to Apples

The data is not presented to readers as arranged here in Table 2.2. The data is dispersed
within the study, but is obscured from sight with the deployment of the +/-20% range, the
inclusion of an alternate value based on a different multiplier for state operations benefits, and
the textual gloss stating that “given the roughness of both techniques, the estimates provided
by the two approaches are acceptably close… in the remainder of our report we will only refer
to the estimates obtained from the I-O Model” (TMI 1984, 26).
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The disclosure of these details importantly symbolizes democratic transparency.
Without this disclosure readers would be left completely in the dark regarding potentially
important choices that alter the outcomes of the study. However, as has been mentioned, it
was relatively hidden from view within the details of the study to the extent that few people
would end up noticing. A more powerful symbol of transparency and accountability in this
instance would be to place any potentially dubious choices or assumptions center stage.

[Variable 17: Symmetry] [V17a: 16-Item Symmetry] [V17b: 20%] The idea of symmetry is
important in CBA. The overall idea is to honestly assess costs and benefits, albeit with very
technical tools, but ultimately the results should be readily accessible. That is, here are the
costs here are the benefits, after a calculation, here is the balance or ratio. As discussed above,
benefits are counted twice, while costs are barely counted once. Even though this is the case,
there are aspects of symmetry included throughout the report. For example, in this
presentation of benefits, a certain rhythmic regularity is discernable. Also, the arbitrary upper
and lower bounds on the data provided by political proponents of 20% create symmetry
effects.

Table 2.1 – Total Benefits
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In terms of data sources, the estimated direct impact values were obtained from
Marline-Umetco themselves, while the estimated indirect expenditures were obtained from
two economic modeling techniques: input-output (I-O) analysis and economic base analysis. In
addition to the 16-item conceptual format outlined above, low, middle, and high values were
also provided to add to the overall impression of comprehensiveness. However, the origin of
these values is somewhat less impressive: “the high and low values are generated by varying
expenditures upwards and downwards by 20 percent” with a footnote on the same page
explaining “John A. Yellich of the Marline Uranium Corporation assumes that expenditures will
fall within this range” (TMI 1984, 22). No other justification for this range is provided, but the
data presented with these ranges achieves a certain performative effect:
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Even though the symmetrical structure I present in Table 1.1 is never fully laid out in
one comprehensive table within the study itself, it is selectively revealed in places to great
effect. Its actual visual absence from the study encourages readers to imaginatively visualize it
or at least intuit the rational symmetrical structure underlying the analysis, lending credibility to
the selective results actually presented in the study. This rational symmetric structure is
assumed to be present in the calculation of the costs, which makes an appearance after this
comprehensive treatment of benefits is introduced. The platonic nature of this structure might
encourage us to pay less attention to the actual contents of these idealized categories. In the
case of benefits that all of the data is based on estimates produced by the interested company,
and in the case of costs that the most significant costs cannot be quantified. Comprehensively
accounting for indirect benefits through the use of the I-O model is also a way of doublecounting the benefits, while not even quantifying environmental costs (let alone calculating
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indirect costs) is a major shortfall that would become all too apparent if a comprehensive table
such as table 2.1 above.
In order of appearance, the benefits are listed as follows:
Direct employment and earnings (construction): $6,207,000
Direct annual employment and earnings (operations): $6,117,000
Direct expenditures (construction, RSA): $25,876,000
Direct annual expenditures (operations, RSA): $10,828,000
Direct expenditures (construction, Virginia): $48,016,000
Direct annual expenditures (operations, Virginia: $18,596,000
Indirect expenditures (construction, RSA): $16,219,300 55
Indirect expenditures (operations, RSA): $8,435,100
Indirect expenditures (construction, Virginia): $31,377,900
Indirect expenditures (operations, Virginia): $12,133,600
Direct taxes (construction, RSA): $541,634
Direct taxes (construction, Virginia): $517,820
Direct annual taxes (operations, RSA): $284,775
Direct annual taxes (operations, Virginia): $12,300
Indirect taxes (construction, RSA): $23,079, $27,795, $32,511 (low, middle, high)
Indirect taxes (construction, Virginia): $173,810, $217,245, $260,680 (low, middle, high)
Indirect annual taxes (operations, RSA): $37,063, $41,707, $46,351 (low, middle, high)
Indirect annual taxes (operations, Virginia): $171,150, $213,920, $256,690 (low, middle, high)

55

These indirect expenditure estimates are “middle values.”
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Direct unemployment taxes (construction, Virginia): $142,868
Direct annual unemployment taxes (operations, Virginia): $111,384 (first year), $61,170 (next
12 years)
Symmetry symbolizes rationality, but based on the above observations, without a
unified performance of transparency, free choice, and accountability the performance of these
key democratic myths falls short of its potential performative efficacy.

3.3. 1984 CBA Act II: The UTF Interpretation and Criticisms
In this section I detail the interpretive approach adopted by the uranium task force in their
analysis of the original TMI CBA discussed above in section 3.2. Using the seventeen variables
identified above as reference points, I analyze how the UTF was able accept the CBA as a
“valuable economic evaluation” (UTF 1984, 36), using the study to reach a political decision
acceptable to most in the committee, while adapting its key symbolic elements.
The UTF opens their analysis with Variable #1, namely that a range of benefits and costs
has been ascertained and that a final 26-1 benefit to cost ratio has been obtained. The UTF
tempers the fact that the TMI CBA predicted the creation of 468 jobs and annual employment
benefits of over $6 million, by pointing out that “this addition is less than 1% of current levels”
(UTF 1984, 36) within the geographical area considered. The UTF cites words of caution offered
by the TMI regarding reading too much into the seemingly positive results of the CBA and
emphasizes that they have “had to maintain a sense of perspective about the results” (UTF
1984, 36). Altogether the UTF focused on eleven issues that they wanted to make clear
regarding their reading of the cost-benefit analysis, which I briefly summarize below:
106

1. Benefit to cost ratio
2. Regulatory compliance costs
3. Uranium industry assumptions
4. Distributional economic effects
5. Estimating state tax revenue
6. Uranium mining regulation costs
7. Estimating costs for a 1,000+ year time horizon
8. Public perceptions regarding radioactive releases
9. Monetization of environmental costs
10. The economic analysis of excess deaths
11. Discounting remedial costs of a possible accident

First, the final 26:1 benefit to cost ratio was given appropriate context. The UTF was under no
illusions that “many of the costs that might fall upon the environment, health, or …consumer
reactions have not been quantified” (UTF 1984, 37). The assumption that “costs to the industry
for complying with proposed performance standards could be met and still provide reasonable
profit” was questioned. The UTF called out the “optimistic assumptions” made regarding the
U.S. uranium industry. If, for example, “cyclical economic effects” were to impact the project
resulting in layoffs and slowdowns, then the fiscal benefits would also be susceptible to change.
Reiterating what was stated in the study, the UTF brought attention to the fact that
distributional aspects were not considered, despite the importance in assessing benefits and
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costs. The UTF found it problematic that between Pittsylvania and Halifax counties, greater
benefits would accrue to the former, while greater costs to the latter. Even though taxes were
estimated, corporate income tax was not estimated because of uncertainty connected to the
corporate organization of the mining interests and how corporate income tax laws are applied
in Virginia. The UTF recommended adding a staffing and funding costs of $370,000 to the
uranium regulation costs.
Crucially, the UTF point out that “nearly all the benefits of the project accrue over a 13
year operational period, but the risk and costs potentially continue for thousands of years” (UTF
1984, 38). Casting doubt on one of the qualitative points discussed in the CBA that “local
businesses and institutions are generally not expecting adverse effects from the proposed mine
and mill” the UTF argues that perception plays a special role in addressing risks involving
radioactive releases. Acknowledging that this “may be unfair in some sense,” the UTF also
recognizes that this perception factor makes it difficult to predict impacts on local industry (UTF
1984, 38). The UTF mentions that environmental costs were qualitatively addressed and
encourages people to read the details to get a sense of the issues involved. Finally, the UTF
states that it “does not endorse the concept of an economic analysis of excess deaths” nor “the
use of the discounting technique which is suggested for evaluating remedial costs of any
possible accident,” in part because “this also involves the discounting of future lives” (UTF
1984, 39). Not in contradiction to portions of the CBA, the UTF states that “we have followed
the principle that averting accidents through establishing stringent design and operating
conditions is cheaper than remedial costs in economic terms” (UTF 1984, 39).
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After studying the CBA and other technical reports, the UTF reached its final decision,
here I quote the decision as expressed in two different documents, the first is from the UTF’s
final report:
“Our evaluation of the respective risks and benefits leads us to conclude that a uranium
development activity can be undertaken with an acceptable level of risk and with
economic benefits to the state if the recommendations proposed are adopted and are
treated as an essential ingredient that must accompany any lifting of the moratorium on
uranium mining” (UTF 1984, 2).
In a report compiled by the Virginia Coal and Energy Commission for then Governor Charles S.
Robb:
“We now conclude that the moratorium on uranium development can be lifted if
essential specific recommendations derived from the work of the task force are enacted
into law. Should any of these basic prerequisites fail to be included in legislation, we as a
group can no longer support the above conclusions” (US/UAG 1985, 10)
As discussed in chapter 1 of this dissertation, had the price of uranium not dropped, this would
have been the decision to set uranium mining and milling in Virginia into motion.
In their interpretation of the cost-benefit analysis, the members of the uranium task force
demonstrate a powerful grasp of the essential issues at play in the presentation of the study.
Most of their performance involves sticking to the script outlined in the original CBA, for
example in pointing out that one must take the end 26:1 ratio with some caution or in pointing
out that environmental costs have not been calculated. However, elsewhere the UTF goes in a
different direction. In their last two points on the economic analysis of excess deaths and
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discounting remedial costs of a possible accident, the UTF can be seen as crossing a certain line.
The UTF is able to reject the valuation of human without destroying the general viability of CBA
itself: “although this is common practice in economic cost-benefit studies, we do not believe
these dollar values are particularly useful or pertinent…” (TMI 1984, 39). They express a similar
position regarding the practice of discounting, as “this also involves the discounting of future
lives” (TMI 1984, 39). This rejection of valuing human life and discounting can be read as the
UTF recognizing the anti-democratic symbolism represented by these concepts. While
superficially similar, the myth of the economic individual is quite different from the myth of the
democratic individual. Democratic individual lives cannot be valued, monetized, and discounted
over time, while economic individuals are indeed susceptible to treatment of this kind.
The UTF’s qualified collective “yes” to uranium mining involved eleven “prerequisites”
conditions to be met (UTF 1984), which were later condensed to nine recommendations
detailed in their final statement to the CEC (US/UAG 1985). Although these are introduced as
prerequisites, in the language included in each item, they are treated as “recommendations.”
Here I present the final nine presented to the CEC. These items are then later deployed in the
individual task force member’s responses discussed in the next section. Here I will only state
the assumptions with which particular members took issue (US/UAG 1985, 10-11):

Prerequisites:
“ 2. We recommend that the following standards be imposed for uranium facilities: a total
radiation dose standard for the general public of 25 millirem per year above background for
sources other than radon and a concentration standard of one picocurie per liter above
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background for radon at any time. Together, these would yield a total maximum exposure level
of 285 millirem per year for the nearest exposed individual. We also recommend, however, that
the General Assembly specify that the ALARA principle (as low as reasonably achievable) be
applied during permit review at a specific site in order to achieve doses less than the maximum
285 millirem level.
4. We recommend that the state’s current non-degradation standard with respect to water
should be clearly affirmed and made applicable to uranium development; we do not believe,
however, that any socio-economic variances should be allowed for uranium operations.
5. We agree that no process water should be allowed to be discharged to surface waters from
either the mill or the tailings facility.
7. We agree that a schedule of financial guarantees and fines should be developed to assure
strict compliance with license and permit conditions. It is very important that such a schedule
be developed carefully, since the taxpayer will likely bear the ultimate liability for compliance
failures that have not been properly addressed in the schedule.
9. We agree that the task force should work during 1985 on a detailed budget for the total
regulatory program. In an effort to acquaint the General Assembly with the projected costs of a
regulatory program, however, we have asked the regulatory agencies for individual cost
estimates.”
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3.4. 1984 CBA Act III: Individual UTF Member Responses
Out of a total of eighteen members of the Uranium Subcommittee, sixteen concurred with
the final decision reached while two dissented. Out of the sixteen that concurred, eight filed
additional statements. The two dissenting members also filed their own statements.
Concurring statements were submitted by Watkins M. Abbitt, Jr., P. Scot Eubanks,
Herbert O. Funsten, Ph.D., W.R. Meyer, Frank W. Nolen, Alson H. Smith, Jr., Claude Swanson,
and Richard A. Wolfe, Ph.D.. Dissenting statements were submitted by Elizabeth H. Haskell and
Frank E. Wallwork. The statements varied in length from one sentence to several pages.
Abbitt believed that 1 picocurie per liter contained within recommendation #2 was too
high a value for maximum allowable radon. Smith questioned “the need for standards as
severe as those pertaining to no-discharge and non-degradation” (US/UAG 1985, 14). Wolfe
agreed that some standards are needed but suggested that the recommended standards are
“far too stringent.” In particular, he believes that if a uranium mining and milling project can
meet less stringent safe drinking water standards, then the proposed “severe requirements of
non-degradation and no-discharge” would not be needed. Swanson agreed that the
moratorium should be lifted and that certain standards should be in place. However, he took
issue with recommendations #4, #5, and #7. Regarding recommendation #4, Swanson argued
that the state already had an anti-degradation policy. Instead of issuing a special law for one
industry he believed we should revisit the law that already applies if it has shortcomings.
Regarding recommendation #5, he suggested the operation should be allowed to discharge
water if it meets existing state standards. Similar to his point on recommendation #4, he argued
that if the law is inadequate, “then that is a problem to be examined another day” (US/UAG
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1985, 14). Swanson confuses Recommendation #7 with Recommendation #9. Whether or not
this is an honest mistake it has political implications. Recommendation #9 is a proposal to
continue the UTF, which he felt had already fulfilled its purpose. Swanson stated that “the most
important result of the study” was the 26:1 benefits to costs ratio and that this statement
ought to have been present in the final language presented to the Governor. After briefly
commenting on another study looking into radiological risks and commenting that we shouldn’t
undermine a study “by only pointing to the opponents – otherwise no one will even consider
having x-rays” (US/UAG 1985, 15), he makes a final general point. Swanson stated that “if the
US/UAG really wanted to find industries that are hazards to the population of the
Commonwealth, we should be looking elsewhere… the uranium industry’s hazards are
radioactive and can be easily found unlike other modern business waste materials that we have
learned to live with and manage” (US/UAG 1985, 15).
Nolen argues that policies for uranium mining and milling should be “based on similar
policies for other industries” and that if the discharge of process water meets existing state and
federal standards, then it should be allowed. Similar to Swanson, Nolen states for the record
that “the Tayloe Murphy Institute projected a cost benefit ratio for the proposed Swanson
project of 26 to 1” (US/UAG 1985, 16). Eubanks took issue with Recommendation #4 and
opined that “the concept of non-degradation, in its most strict sense, seems unrealistic in any
environment that is subject to activities by human beings” that “no matter how well
ameliorated, much of what we do in the normal course of living could be described as
degrading the environment” (US/UAG 1985, 17). Echoing other concurring statements, Eubanks
also urged “the greatest degree of equity possible” in “the treatment of industry by state and
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local governments in their regulatory role” (US/UAG 1985, 14). Funsten expressed agreement
with the final decision, took issue with a radon standard in Recommendation #2. Meyer made a
somewhat subtler comment taking note of the fact that the estimated number of additional
fatal cancers calculated in the CBA were based on a total annual radiation dose significantly
lower than what would be allowed under the proposed standard.
Next, I will consider the two dissenting statements. As would be expected, the
dissenting statements were much longer and involved more elements in their presentations in
an effort to establish their definition of the situation against the conclusion reached by the
group.
Haskell first makes clear that she does not agree that the moratorium can be lifted. She
argues that “the burden of proof is on those who wish mining to proceed,” and for her “this
burden has not been met” (US/UAG 1985, 21). She mentions the risks of cancer deaths and
illnesses and refers to “the great many unknowns about the development and its impacts” that
would increase health risks, but crucially “raise costs to the Commonwealth, substantially
reducing economic benefits” (US/UAG 1985, 21). Emphasizing the novelty of this kind of project
in Virginia she points out that this would be the first US state to allow uranium mining “where
rainfall exceeds evaporation” (US/UAG 1985, 21). While previous mining has taken place in the
arid west, “where transmission of radiation in water is not a concern,” the possibility of
pollution of streams and groundwater is a major issue of concern in Virginia. Characterizing the
proposed project as experimental she argues that the “reports and conclusions about costs,
benefits and risks of a uranium industry are based consultants predictions using mathematical
models and other techniques to speculate about future effects,” but that there is “no actual
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experience to evaluate” (US/UAG 1985, 22). The studies conducted were for one mine and one
mill, but the legislation would potentially allow a number of potential sites to be opened up for
mining and milling.
Haskell argues that the cost-benefit analysis and other studies conducted
“underestimate the health risks and overstate the benefits” (US/UAG 1985, 22). Here she
vividly brings out what is indeed implicit in the studies:
The “cost/benefit calculations assume no negative impacts on ground water or surface
waters. It is assumed that there will be no leaching of radioactive wastes or heavy
metals to groundwaters that are used by neighbors, no substantial polluted discharges
to streams, no accidents, no long-term deterioration or collapse of the 100 foot high
tailings pile by flood, earthquake, erosion or design failure for the thousands of years
the tailings are radioactive” (US/UAG 1985, 22)
She continues in this direction and paints a vivid picture making her point that “these are
unrealistic assumptions.” Haskell points to specific areas in the CBA and demonstrates her
familiarity with the study: “Mill Creek will be diverted around the site but no negative impacts
are projected… an open-pit mine will be dug to 850 feet through the Chatham Fault and tailings
disposed near the Bannister River, using an undemonstrated containment technology”
(US/UAG 1985, 22).
After pointing to specific areas in the studies conducted, Haskell states that “if the
study’s assumptions are wrong…” then the “economic costs to individuals and the state would
rise” (US/UAG 1985, 23).
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Echoing Meyer’s statement on radiation and estimated additional cancer deaths, Haskell
points out that the .56 additional cancer deaths were forecasted on the basis that the
maximum radiation exposure would be 7.8 millirems while “the US/UAG have proposed state
standards that would allow 285 millirems of radiation” (US/UAG 1985, 23). Based in this she
asserts that “it is reasonable to expect that if the law permits 285 millirems that the industry
could emit up to that level.” (US/UAG 1985, 23). Haskell points out that “various scientific
organizations have differing views about just how many cancer deaths to expect,” and that the
state’s consultants used the lower values available (US/UAG 1985, 24). Again, articulating her
opposition to the project through sticking closely to the study, she claims certain risks not
considered within the study are “reasonable to expect” (US/UAG 1985, 24). These include
worker accidents, illnesses and deaths, non-fatal illnesses and cancers, impacts on sensitive
persons (e.g. children and pregnant women), health risks originating from non-normal
operating conditions. She criticizes the assumption that the mine and mill operate at full
production for the entire 13-year period of expected operation when “the history of the
industry is one of cyclical unemployment” (US/UAG 1985, 24). Relating this point back to the
study, she states that “benefits to employees would decrease and costs to the commonwealth
increase if periodic unemployment occurs” (US/UAG 1985, 24).
Haskell states that “no calculations were made… of the long-term health and
environmental effects and costs to the Commonwealth, those that occur for many years after
closure of the mine and mill” (US/UAG 1985, 25). Using the same performative elements
contained within the CBA, Haskell mentions estimates of certain costs at $850,510 for the first
year, then $664,410 after that, but then makes the point that “no post-closure costs are
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projected” (US/UAG 1985, 25). Using the justifications for these omissions against the
conclusions of the study, she argues that “these calculations of long-term costs and predictions
of catastrophic events were not made by state officials because of the very high degree of
uncertainty about such impact of uranium mining and milling in Virginia… predicting impacts of
such development are informed guesses, at best” (US/UAG 1985, 25). In concluding Haskell
characterizes her approach as “conservative” in that she would like to see “a higher level of
confidence before approving this unique industry” (US/UAG 1985, 26).
The second dissenting statement was made by Frank Walwork. Walwork begins by
expressing disagreement with the text of recommendations #2 and #6 before offering the
alternate conclusion he would have preferred to see reflected in the group’s decision:
“the moratorium shall be continued until such a time as proven technology has been
demonstrated which will comply with the recommendations derived from the work of the task
force” (US/UAG 1985, 28). In support of his conclusion he suggests that “the technology to
prevent seepage of radionuclides, heavy metals, or chemicals from the tailings area into ground
water has not been developed” (US/UAG 1985, 28). Walwork makes five particular points about
the CBA. First, he does not accept the assumption that the mine and mill will be operational for
the full 13 years at 350 days a year, he believes that “it is a fallacy to accept conclusions based
on that premise” (US/UAG 1985, 28). The benefits to cost ratio is not reliable since all of the
costs are permanent features of the project while the benefits will fluctuate depending on the
level of capacity at which the mine and mill are operating at any given point in time.
Environmental costs and costs to local agriculture and dairy operations are not quantified.
Walwork believes the income to the state to have been overestimated because “corporate
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income tax will be minimal as Marline has prior significant losses which can be carried forward
for ten (10) years to offset any potential profit” (US/UAG 1985, 29). Finally, he believes the cost
of implementing programs and monitoring “exceeds the potential income.” Similar to Haskell,
the language he uses is tied to the language of costs and benefits.
The two dissenting statements made by Haskell and Walwork have similarities and
differences in how they attempt to define the overall situation. While Walwork attacks some of
the core assumptions of the study, Haskell takes another approach pointing to shortcoming
that in many cases, proponents of the activity would have to admit are true. For instance,
Haskell, quite masterfully in fact, takes a plausible explanation justifying the exclusion of longterm costs and predictions of catastrophic events (i.e. a high degree of uncertainty) and after
first acknowledging the “great deal of hard work and investigations…” makes the point that for
the very same reason we cannot go ahead with the project. In this way she skillfully works with
a cost-benefit analysis positing a benefit to loss ratio of 26 to 1 and demonstrates that these
studies do not shut down democratic debate and do not over their own power exclude voices
and alternative worldviews. Rather, from the prodemocratic ritual perspective adopted here,
their use enables precisely the kind of sophisticated participation embodied by Elizabeth
Haskell’s performance.

3.5. Discussion – A Blueprint to Emulate?
The purpose of the close interpretation of the TMI cost-benefit analysis, the collective UTF
interpretation, and individual members’ responses in this chapter was to demonstrate the
multivalent nature of formal CBA. All three performances considered here, i.e. the original CBA,
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the UTF response, and individual responses to varying degrees maintain and demonstrate a
symbolic commitment to democratic myths of rationality, accountability, transparency, free
choice, and competitiveness. Elements within the CBA symbolized key myths from both
democratic and economic imaginaries, the UTF separated out the non- or anti-democratic
elements from the CBA to render it useful in a democratic context, while the individual
members took up the language of CBA to lesser and greater degrees to couch their positions on
the issue.
The reason why CBA is able to support democratic decision-making is because of an overlap
between democratic and economic imaginaries:

Economic
Imaginaries

Democratic
Imaginaries

Within a democratic context, CBA sometimes works as a helpful ritual, but sometimes it
doesn’t, for example when the UTF flat out rejected valuing and applying discount rates to
human life. Within the realm of liberal democratic imaginaries, human life is simply not
something that can be aggregated and disaggregated the way it can be within economic
imaginaries. Ezrahi points this out in his discussion differentiating robust liberal democratic
individualism from an arid and flat economic individualism that actually represents a threat to
liberal democratic political imaginaries in the form of “market liberalism” (Dryzek and Dunleavy
2009), often discussed in the academy as “neoliberalism,” although this label is arguably a poor
descriptor and misleading regarding the diversity and profundity of liberal democratic political
imaginaries. At any rate, the real danger of employing CBA within a democratic context is that
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representatives and the citizenry may eventually come to a point of being unable to reject
valuing human life and applying discount rates in the matter the UTF successfully did. I will
discuss this point further in the conclusion of Chapter 5.
Here I would like to emphasize the productive potential of CBA symbols within a
democratic context. As the above Venn diagram suggests, there is an overlap in the mythology
of democratic and economic imaginaries and, if carefully curated, economic symbols may very
well function to reinforce democratic myths, thus serving a pro-democratic ritual function.
Here, there is very little difference in the way symbols function within a ritual context from
other societal and historical contexts. We can compare the symbolic use of discount rates and
benefit-to-cost ratios with Geertz studying the symbolism of Balinese cocks, Durkheim studying
the symbolism of Australian Totems, and Fernandez studying the use of symbolic harps and
rattles in African Bwiti cult ritual practices:

Symbols used in rituals studied by James Fernandez (Fernandez 1965, 908, 910)
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Fernandez studied symbols used in ritual performances and after interviewing participants
found that interpretations as to the meanings of these symbols varied. In other words, there
was no cultural consensus about the symbols, but there was however a social consensus that
these were nevertheless important symbols and somehow relevant and effective. This is
analogous to the 26:1 benefit-to-cost ratio being used by proponents and opponents in
different ways. Individuals on both sides agreed that 26:1 symbolized something, but they
disagreed as to whether this represented a tremendous benefit or a tremendous lack of
information regarding costs that couldn’t be monetized. Similar to Fernandez, I am led to
conclude that “though common symbols are indeed necessary for integration, interpretation of
these symbols in a common way is not a prime requisite” (Fernandez 1965, 907), that is
“common symbols carry different weightings for different participants” (Fernandez 1965, 911).
An important observation emerging from this case is that without the UTF
interpretation and individual responses, the CBA by itself cannot function as a democratic
ritual. While there is overlap in democratic and economic imaginaries, the CBA needs correction
emanating from democratic imaginaries, i.e. this would not have worked without the UTF flat
out rejecting the valuating of life and discounting. CBA on its own is incapable of this as these
are core elements of its procedures. The value-of-life and other aspects belong to economic
rather than democratic imaginaries and if left unchecked might eventually erode democratic
individualism itself. The individual within the democratic imagination holds a quite different
position than the individual in the economic imagination. This means that CBA must be placed
within an overall democratic process rather than as something that can be commissioned and
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left as a stand-alone item that speaks for itself. It requires reinterpretation by collective and
individual democratic actors. As a pro-democratic ritual, CBA is only effective where democratic
and economic imaginaries meet.
Two questions follow from this analysis and will be pursued in the following two
chapters. First, how did the debate unfold in the second phase of the uranium mining debate –
was there continuity? Did the debate build on this sociopolitical knowledge structure and make
use of the positions and importantly, was this CBA still referenced and used – i.e. can we
discern something like organizational learning taking place? How were politics and objectivity
interrelated thirty years later in the second phase? What can we learn from comparing the two
phases? Second, could this way of incorporating formal CBA in environmental decision-making
serve as a template or blueprint upon which we might foster a sociopolitical environment more
conducive to reaching a working consensus over issues where parties are otherwise unable to
reach an agreement? The first question will be explored next in Chapter 4, while the second
question will be addressed in Chapter 5.
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4. Phase II: 2011 Idiosyncratic Socioeconomic Studies

4.1. Introduction: Socioeconomic Studies
This chapter focuses on the state commissioned study produced to inform the second
phase of the debate which took place in early 2010s as well as a handful of other studies
sponsored by other interested groups. Similar to the first phase of the debate, the Virginia Coal
and Energy Commission (CEC) also commissioned a study involving costs and benefits to inform
public discussion. However, in this phase a formal CBA was not requested or delivered. Instead,
a socioeconomic study was developed, which in practice involves an economic impact
assessment (EIA) with additional due diligence style qualitative discussion around potential
adverse impacts. As will be discussed below, EIAs are problematic within the context of fairly
evaluating options as they tend to emphasize benefits, benefits of benefits, and other positive
potential effects of the initial benefits (i.e. direct, indirect, and induced benefits). In terms of
enabling social consensus, all of the studies considered in this chapter are problematic as they
do not allow diverse interests to see their concerns adequately addressed. Additionally, the
official socioeconomic study was understood to be something other than a technical study. This
further diminishes its status, thus reducing its potential to enable consensus in a political
context. During this phase of the debate, the term “technical” was reserved for another study
that did not involve costs and benefits, but rather focused on noneconomic aspects of mining
such as the types of drills used, non-site-specific tailings storage options, and so on. In fact, one
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of the stipulations of the officially “technical” study paid for by political proponents of the
mining and milling project was that it was not to involve site-specific details.
In addition to the state-sponsored socioeconomic study, three additional studies from
the second phase of the debate are considered in this chapter. A number of studies not directly
linked to the CEC were prepared during this phase. In addition to the simple fact that a
proliferation of studies makes it difficult for people to agree on what might be deemed the
“facts” of the situation, in terms of political orientation, these other studies are also either
clearly partisan in their assumptions or either too politically banal to be of use to anyone
interested in formulating and articulating a position or reaching a consensus with people who
hold different views and have different interests. Because of these factors (i.e. the proliferation
of studies, the lack of a formal CBA, and the politicization of the various studies), I argue that
these later second phase studies have less potential to serve as democratic ritual centering
devices, and consequently offer less potential to function as of enablers of social consensus.
This chapter analyzes the proposals submitted to the CEC (section 4.2), the final official report
that was commissioned by the CEC (section 4.3), and three of these additional studies (section
4.4). A final discussion entitled ‘one step forward, two steps back’ suggests that while
innovatory in some ways, from the sociopolitical ritual perspective adopted in this dissertation,
the unifying sociocultural potential of the studies is diminished and represents a backwards
movement in terms of helping to achieve social consensus.
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4.2. The Uranium Mining Subcommittee’s (UMS) Request for Proposals (RFP)
On September 30, 2010,the Uranium Mining Subcommittee (UMS) of the Virginia Coal
and Energy Commission announced that it was sending out a Request for Proposals (RFP)
“seeking consultancy services to conduct a socioeconomic study on the impacts of uranium
mining” (CEC 2010). Proposals were to be submitted by November 15, 2010 and the selected
executer of the study was to have it completed approximately one year later, by December 1,
2011. The completed RFPs were to be sent to Dr. Michael E. Karmis, Director of the Virginia
Center for Coal and Energy Research at Virginia Tech. The same individual and entity that was
managing the creation of the “technical” study being conducted by the National Research
Council with $1.4 million funding from Virginia Uranium, Inc. (VUI). In fact, it has been alleged
that VUI paid Virginia Tech an additional $300,000 for managing the study and was already
paying $286,000 for a separate study with one later report cautioning that “the technical and
financial independence of these efforts should concern the public” (Moran 2011, 5), although
these facts and figures are difficult for citizens to access and verify. While the position of the
UMS, as stated in their RFP, was simply that “the Subcommittee determined to create parallel
studies of the technical and socioeconomic impacts of uranium mining and milling” (CEC 2010),
there is also an alternative narrative that “in addition to the environmental study conducted by
the NAS, VUI’s lobbying resulted in the Uranium Subcommittee of Virginia’s Coal and Energy
Commission ordering a socioeconomic study” (Fiske 2012, 297). This is not to suggest that
anything explicitly inappropriate was occurring in conducting these studies, rather it is to point
to a general opaqueness and lack of transparency regarding the political interests involved in
the procurement and development of these studies. In the official public RFP issued by the CEC,
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explicit instructions were included that one person alone was to serve as the gatekeeper for
submitting the RFPs: “inquiries should be directed to Dr. Michael E. Karmis, Director of the
Virginia Center for Coal and Energy Research, at (540) 231-7057 or mkarmis@vt.edu” (CEC
2010, 3). Arguably, it is not a stretch to characterize Dr. Karmis as an interested party and as a
political proponent of mining projects in the state56, something which would need to be
explicitly addressed were my recommendations to take politics more seriously included in
producing more objective studies for use in a democratic political context. While it is
theoretically possible for an interested individual to select a relatively more objective approach,
the message sent to potential bidders regarding the overall direction of the study sends an
ambiguous and mixed signal at best. At worst, it functions as a “dog whistle” to submit an EIA
that serves more as a sales pitch for the total potential benefits of the project rather than as an
instrument which would enable a fair and objective assessment. As a thought experiment,
compare for example the message potential bidders would receive were a known opponent of
mining projects selected as the RFP gatekeeper.
From the perspective of the state (the UMS and the CEC), this socioeconomic study was to
complement the “technical” study. Four broad areas of interest were articulated in the RFP:
Economic development

56

For example, his professional LinkedIn profile states that “Dr. Karmis has been active in
consulting with the minerals industry, consulting companies, government organizations and
legal firms. He served as the 2002 President of the Society for Mining, Metallurgy and
Exploration (SME) and the 2008 President of the American Institute of Mining, Metallurgical
and Petroleum Engineers (AIME). He was elected as the 2002 President of the Society of Mining
Professors (SOMP)-Societät der Bergbaukunde and since 2005 serves as the Secretary General
of SOMP,” URL: https://www.linkedin.com/in/karmis-michael-6b0a3117/. Based on this, we
might deduce that Dr. Karmis is neither disinterested nor naïve about the politics of mining.
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Government service and regulation
Public health and environment
Social impacts
Although the RFP did not explicitly ask for an economic impact analysis (EIA), the major
quantitative “asks” in the text of the RFP were clearly the outputs of an EIA. The stated purpose
of the study was as follows: “The Virginia Coal and Energy Commission (the “Commission”)
invites proposals from parties to conduct a socioeconomic study determining what impacts,
real or perceived, uranium mining and milling operations will have on the quality of life and
economic well-being of the region surrounding Coles hill in Pittsylvania County, Virginia” (CEC
2010, 1). Direct and indirect benefits were explicitly asked for as well as direct and indirect job
creation. EIA heavily emphasizes benefits and are intended to make a very particular kind of
impression. For example, guidance from a major consulting company on how to conduct an EIA
frames it in these terms “mining companies generate significant economic benefits for
communities that may not be well understood by local, government and other key
stakeholders” (Plumstead 2012, 4).

Creating an Economic Impact Assessment (Plumstead 2012, 29):
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As you will notice in this five step procedure, at no point is consideration of costs a factor in
determining project impacts.
Similar to a traditional PUS perspective, the perspective here is equally cynical in that wary
people or ignorant publics under the sway of negative or false perceptions can potentially be
brought around to endorsing a project when they see potential benefits quantitatively
articulated through an EIA. This strategy is employed in a variety of fields that require political
buy-in for projects to go ahead. For example, this issue has been studied within the context of
proposing sports events that require public buy-in. Within this context, it has been suggested
that “in many cases, economic impact studies are only made to convince the government to
support the sports event because of its positive impact on the local economy” (Kesenne 2005,
14). Furthermore, in specifically comparing EIA with formal CBA, “most economic impact
studies are all a bit fuzzy, and are certainly not able to provide a good argument for
governments to support” (Kesenne 2005, 15). An additional problem that may be subtly
downplayed is the emphasis in EIA on before and after rather than with or without. For
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example, if a socioeconomic study based primarily on an EIA asserts that 200 jobs will be
created, it cannot consider that these jobs would have been created through alternative
avenues such as might be brought to our attention through the evaluation of a status quo
scenario which we might expect to see in a CBA, for example in the growth of local furniture
manufacturing which is already in existence in the area. If options were considered rather than
a before and after approach, we might even see that the 200 jobs created might pale in
comparison to 400 jobs created through an alternative approach or just even “business as
usual” economic development already under way.

4.2.1. AngelouEconomics
Based in Austin, Texas, AngelouEconomics describes itself as a firm that provides
economic development consulting services (AngelouEconomics 2010) and in particular, one
that approaches “economic development and site location from a market based perspective”
(“About Us | AngelouEconomics.Com” 2018). The main economic research and analysis services
offered by AngelouEconomics are economic and fiscal impact studies, surveys of corporate site
decision-makers and influencers, industry and occupation growth projections, and workforce
and labor studies and analysis (AngelouEconomics 2010). Other areas of service include
strategic economic development and site selection.
AE’s proposal hinged on a two-phase model. Phase one was alternately referred to as “project
set up and public input” or “project kickoff and stakeholder input,” while phase two was
discussed as “socioeconomic impact of uranium mining and milling operations on Coles Hill
Region.” The second phase was essentially a rephrasing of the requested items in the CEC’s RFP
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while the first phase elaborated more on the firm’s process. Phase one was divided into two
“tasks.” The first task was “project kick-off” which included introducing the team, touring the
proposed mining and milling sites, communicating and agreeing to the report’s methodology,
as well as engaging the media to “generate project interest and convey opportunities to get
involved” (AngelouEconomics 2010, 5). The second part of AE’s phase one was “stakeholder
and public input collection” where AE would conduct an anticipated 25-35 interviews, 4-5 focus
groups, as well as resident and local business surveys. The topics AE would seek input on
through these qualitative methods are the following (AngelouEconomics 2010, 6):
Perceptions of the uranium mining industry
Existing regional industry strengths
Opportunities for local involvement in the supply chain
New emerging market opportunities
Entrepreneurial and small business support
Workforce development challenges and opportunities
Positive and negative impacts of the uranium mining industry
The stated objectives of conducting this qualitative work is revealing: “these surveys will help to
distinguish the community’s real/factual issues with uranium mining from emotional issues.
Since people’s perceptions are their reality, this becomes and integral step for the commission
if mining and milling operations were to move forward in the future. Outcomes will help shape
marketing and educational efforts to inform the community about the facts and to alleviate
concerns” (AngelouEconomics 2010, 6). The fee AngelouEconomics proposed to conduct the
study was $175,000 plus $25,000 for expenses and travel. Regarding timing, they offered to
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have it ready by the end of October 2011, which provides “one month of review by the
commission to make final changes” (AngelouEconomics 2010, 9).

4.2.2. George Mason University (GMU), Center for Regional Analysis (CRA), School of
Public Policy
Even though the CRA was not selected to conduct the socioeconomic study, political
proponent Virginia Uranium, Inc. (VUI) later funded the completion of this study through a
$147,000 donation to the George Mason University Foundation (Virginia Business 2012). This
study was also later cited in a Heritage Foundation report on the issue, the conclusions of which
are clearly read from its title: “Time to Allow Uranium Mining in Virginia” (“Time to Allow
Uranium Mining in Virginia” n.d.). Although tangential to the focus of this dissertation, it is
interesting to note that journalists have also been observing how GMU “has quietly become a
conservative powerhouse in economics and law, a reputation built in part with tens of millions
of dollars a year from billionaire Republican donor Charles Koch” (Barakat 2016).
The CRA describes its “mission” as that of providing “research and analytical services to
local government and businesses focusing on economic, demographic, housing and fiscal trends
and forecasts” (GMU CRA 2010, 2).
The GMU CRA RFP proposes a plan to address a number of questions: “would the mining
operations provide an economic gain or loss to the community? Would the mining operations
provide a fiscal gain or loss? How would the government services and regulations need to
change? What effects could the mining operations have on the region? In terms of the
economy? Land use? Health? Environment? Image and aesthetic?” (GMU CRA 2010, 22). The
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GMU CRA plan proposed the creation of a project management team, which would include Dr.
Michael Karmis.
The overall study was broken down into four separate tasks each with its own
methodology. The four tasks of the study to be completed were exactly as specified in the RFP:
1) economic development, 2) government services and regulation, 3) public health and
environment, and 4) social impacts. Economic impact analysis and fiscal impact analysis are
mentioned as the key methods in the economic development section. For the second item,
government service and regulation, the cost dimension of fiscal impact analysis will be utilized.
The third item, public health and environment, will be addressed with methods described as
literature review and qualitative analysis. The social impacts will be assessed with methods
such as “interviews of community and economic development leaders in other uranium mining
communities in the US and other perceived hazardous facilities (Areva in Lynchburg, Nuclear
power stations in Louisa and Surry Counties, Newport News) and/or mining communities in
Virginia to understand effects on regional image” (GMU CRA 2010, 28). The total cost of this
work was quoted as $198,773, with the following itemized cost breakdown provided in the
proposal (GMU CRA 2010, 31):
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4.2.3. George Mason University, Center for Social Science Research (CSSR)
Another study from George Mason University was submitted by the Center for Social
Science Research. In addition to input/output analysis, the main selling point of the GMU CSSR
proposal was their “public opinion approach” (GMU CSSR 2010, 15). Taking advantage of their
Computer Assisted Telephone Interviewing (CATI) lab featuring “15 PC-based interviewing
stations with a fully featured web-based CATI system allowing for sophisticated questionnaire
design, including skips and branching, randomization of question or response order, sample and
quota management, scheduling callbacks, recording call attempts, automatic time zone
adjustment, quality assurance, productivity reports, and call monitoring” (GMU CSSR 2010, 15).
The proposed phone surveys would contain twenty-five “substantive questions” and seek to
uncover public “knowledge and attitudes” about three key areas of concern: Costs and benefits
of the proposed uranium mining and milling operations, associated environmental risks, and
associated health risks. Similar to other proposals, obtaining this kind of information was
understood to be an essential component of the work. A graphic representation of the project
management schedule was included (GMU CSSR 2010, 23):
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4.2.4. Jack Faucett Associates
Jack Faucett Associates, Inc., which describes itself as an economics and public policy
consulting firm submitted an eight-section proposal (Jack Faucett Associates, Inc. 2010). The
stated goal of the JFA proposal was to “professionally execute the contract on time and on
budget in a manner that meets or exceeds the specific requirements detailed in the RFP” and
more to the point of this firm’s approach: to “establish relationships with relevant local officials,
commercial entities, community organizations, and other stakeholders and get their buy-in to
advance this project” (Jack Faucett Associates, Inc. 2010, 17). Their proposal involved a five-
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phase plan which centered around using IMPLAN input-output analysis software. Their
projected cost was $179,812 (Jack Faucett Associates, Inc. 2010, 29):

4.2.5. Old Dominion University (ODU) Social Science Research Center (SSRC)
A joint effort “coordinated” by the SSRC and involving the School of Community and
Environmental Health, the Regional Studies Institute, and the Economic Forecasting Project
(ODU SSRC 2010). Image from the ODU presentation addressing the four asks of the RFP (ODU
SSRC 2010, 2):
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4.2.6. Chmura Economics & Analytics
Chmura submitted and won the bid for this study with a comprehensive proposal
(Chmura Economics & Analytics 2010), not dissimilar to the other proposals. It addressed all
four points and provided details of the methods it would use. The IMPLAN Pro model was
selected as the best way to estimate benefits, while many of the less tangible elements were to
be discussed qualitatively and through the consideration of relevant case studies. Interesting
from an STS perspective was the inclusion of a section anticipating a review of environmental
justice impacts.
To address the economic development portion of the RFP, Chmura proposed using IMPLAN Pro
software to address direct and indirect economic impact, case studies to address the impact on
property values, and their proprietary JobsEQ software to estimate the occupational impact.
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The remaining three sections of the RFP were to be addressed through consideration of case
studies of somewhat similar projects elsewhere.

Background on Chmura
Chmura Economics & Analytics was founded in 1999 by Christine Chmura and self identifies
as a “women and minority owned small business” (Chmura Economics & Analytics 2010, 20).
The company is based in Richmond, Virginia and has an additional office in Cleveland, Ohio.
According to their presentation material, they are “committed to achieving 100% customer
satisfaction in all project engagements. Our philosophy is that when our customer succeeds, we
have been successful. We exist because our customers exist. Therefore, we strive to create an
atmosphere of ‘shared risk’ with our clients” (Chmura Economics & Analytics 2010, 20). Their
approach is clearly a professionalized business style, with explicit reference to “performance
management” and “Malcolm Balridge principles” (Chmura Economics & Analytics 2010, 20).
This professionalized, business-style approach is reminiscent of the “market based perspective”
language used in the proposal developed by AngelouEconomics. For these consulting
companies, sales, marketing, and profitability become key aspects of their approach to
developing their products. As such, these consultants clearly have their own future interests to
look after in developing their “products,” i.e. their studies, through maintaining appropriate
levels of “customer satisfaction.” But all of this goes unnoticed and unaddressed when politics
is officially and explicitly ignored and not specifically addressed as a component of objectivity.
For example, if the person or entity receiving the RFPs for the study has an interest in the
project proceeding and without too much of a stretch of the imagination can be interpreted as
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being a political proponent, and the consultant selected to produce the study believes that
“when our customer succeeds, we have been successful,” isn’t there at least a possibility for
bias that should somehow be made explicit and ideally corrected for within the context of a
controversial project? Within a democratic decision-making context, all of this is simply too
opaque to meet expectations of transparency, rationality, and accountability.

4.3. The Official Chmura Socioeconomic Study
The Chmura study can be described as an informal CBA that heavily relies on EIA methods to
quantify benefits and qualitative description of costs based on relevant case studies both
framed within a normal-operations-will-prevail narrative. The study offers readers a
presentation highlighting potential overall benefits of the project while contextualizing (i.e.
sidelining) potential negative aspects within a set of “normal operations” assumptions.

Variable #1: Cost-Benefit Ratio
The conclusion of the study states that “in the opinion of Chmura, the mining and milling
operations would bring substantial and much needed economic benefits to Pittsylvania County,
the immediately surrounding areas, and the state” (Chmura 2011, 6). Similar to the results of
the 1984 CBA, the benefits outweigh the costs that are tallied.
However, in contrast to the 1984 CBA, this state-funded study does not offer the same
level of flexibility in terms of contextualizing the positive assessment. The study presents its
results in strong terms: “during its projected 35 years of operations, the Coles Hill site is
expected to support more than 1,000 jobs annually (direct, indirect, and induced) and have an
139

annual net positive economic impact of $135 million” (Chmura 2011, 6). However, where the
1984 CBA cautioned that significant potential costs could not be included because of
informational deficits, the Chmura study states the following about costs: “this net benefit
comes after subtracting a broad array of potential socioeconomic costs (such as public health
and the environment) and negative “stigma” effects on some sectors… which under specific
circumstances, Chmura judges most likely to be minimal” (Chmura 2011, 7). If all goes well, and
there really aren’t any well examined reasons in this study why we should make assumptions to
the contrary, “over the life of the operation, the Coles Hill site could generate almost $5.0
billion in net accumulated economic revenue for Virginia firms” (Chmura 2011, 7).

Variable #2: Intangibles
Intangibles such as risks to public health and the environment are largely contained within the
assumptions utilized throughout the study. Since the study focuses on an “analysis of the
baseline scenario,” and the baseline scenario has built into it “moderate” environmental impact
whereby “all contamination remains within limits set by current federal standards” (Chmura
2011, 7), extraordinary events are precluded from the evaluation. The study does state that
“Chmura cannot model or predict the likelihood that this assumptions will hold true for the
entire time the Coles Hill site is in existence,” and that it “makes no determination as to the
likelihood for each of these scenarios,” but then goes on to suggest that “the baseline scenario
is more likely to occur than the other scenarios” (Chmura 2011, 7).
The analysis assumes a rosy baseline scenario and discusses intangibles excluded from
this optimistic scenario largely as elements of perception (i.e. as in perception vs. reality). For
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instance, in a section entitled the disaster cluster and public perception, the study discusses
“public perception regarding preferences for future energy sources has been shaped by an
almost unbelievable, ironically-timed, disaster cluster involving three major events,” (Chmura
2011, 113) namely the Massey Energy Upper Big Branch coal mining disaster on April 5, 2010,
BP Deepwater Horizon oil disaster on April 20, 2010 and the Fukushima disaster that occurred
on March 11, 2011. Rather than interpret these actual relevant energy disasters as instances of
real life occurrences that ought to temper over-enthusiasm, they are inexplicably treated as
anomalous and “almost unbelievable.” The only reason for this interpretive choice seems to be
that the reality of these events does not fit with the normal-operations-are-most-likely
perspective adopted by political proponents and officially as the interpretive schema of the
study. It is ironic to note the reversal of the “reality vs. perception” narrative here. Ordinarily,
this trope is used to discredit critiques of projects as unrealistic alarmists misguided by their
illusionary perceptions, wherein this case the perception of safety clashes with the reality of
multiple disasters.

Variable #3: Standing
The Chmura study focuses on the Chatham Labor Shed and overall impact on the State
of Virginia. The Chatham Labor shed consist of Pittsylvania County, Danville City, Campbell
County, Halifax County, Henry County, Martinsville City, Franklin County, Bedford County, and
Bedford City.
The reasoning behind this designation is that about half the economic benefits and most
of the potential harms of the project will fall within this area. Other areas that could be
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negatively impacted are Halifax County and Virginia Beach, but impacts to these areas would
arguably require “an extremely low-probability occurrence” for this to occur. The towns of
Gretna and Chatham within Pittsylvania are the nearest places to the proposed mine and mill
project (Chmura 2011, 120).

Variable #4: The Market
The Chmura study is forthcoming in stating that “the price of uranium will have a
significant effect on the profitability of the uranium mining and milling operations” (Chmura
2011, 37). Just as in the 1984 CBA, this study is optimistic regarding the future price of uranium:
“The 2011 Japan nuclear power plant accident notwithstanding, most economists predict that
the demand for uranium will be increasing, as the United States and other industrial countries
strive to reduce greenhouse gas emissions and shift energy source fuels to those with low or no
greenhouse gas emissions” (Chmura 2011, 37). Needless to say, a prediction which did not
come true.
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Chmura makes the bold and frankly odd statement given the turbulent price history of uranium
and the rise of natural gas, that “it is expected that the spot price of uranium may have
stabilized and will be at the current level ($50-$60 in U.S. dollars) for the foreseeable future”
(Chmura 2011, 37).
In the event that the price of uranium does decrease, the study argues that “certainly
VUI… would be able to ride out many months of low prices for its yellowcake without
significant disruption to the pace of its operations and overall employment levels,” and that at
any rate there is no reason to suspect, let alone anticipate or plan for sustained low uranium
prices since, “at the present time there are several industry groups, investment banks, and
specialized consultant agencies that have independently surmised that growing long-term
demand for uranium should allow uranium prices to drift upwards over the coming years rather
than fall” (Chmura 2011, 67).
As if the only way the price of uranium could drop would be due to some unforeseen
and seemingly unlikely set of events, the study details one such scenario: the prospect of the
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development of technology to use recycled nuclear fuel instead of newly processed uranium. In
this study we learn that “such technologies are currently being researched,” and that
“technological change over the next twenty to thirty years could result in profound shifts in the
equilibrium price of uranium” (Chmura 2011, 67). If either new plants could be converted to
using recycled fuel or if new plants were built to run on this recycled fuel, then “this could
undermine current uranium price trends and precipitate a significant and sustained drop in the
price of uranium” (Chmura 2011, 67). In the end the price of uranium did drop quite
significantly, well below any estimated breakeven prices outlined to keep the operation
running. This was tied to new construction starts, which fell after Fukushima and the continued
development of natural gas resources.

Variable #5: Normal Operations
If this study is read as a gift to political proponents, then one of its neatest and clear-cut
devices to accomplishing this end lies in the basic assumption of normal operations that run
throughout the study. Once a high $60 per pound price of uranium and merely moderate levels
of environmental and health impacts are taken as givens, then it logically follows that “the
Coles Hill operation poses minimal risk to degrade the surrounding environment—air, soil, and
water” (Chmura 2011, 10).
As discussed above in the intangibles section, Chmura judges this baseline scenario as
more likely to occur. Instead of offering probabilities, as this is not technically possible given
historical and informational constraints, two reasons are discussed in a qualitative way: 1) the
operators of the projects will be working under extensive federal regulations, 2) there will be
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some advances in technology which work in favor of the normal operations scenario (Chmura
2011, 7). These assumptions completely ignore recent accidents cited in the report itself that
occurred despite the presence of both of these factors, i.e. 1) extensive federal regulations, and
2) continuous advances in technology.

Variable #6: Aura of Comprehensiveness
One of the key differences with the 1984 CBA is that this study is fundamentally not a
CBA. Rather, the study must fulfill the mandate designated in the RFP, which calls for at least
quantitative assessment of direct and indirect benefits and at least a qualitative discussion of
other aspects, i.e. government services and regulation, public health and environmental impact,
and social impacts. Some quantitative estimates can be obtained through the case study
method for example in considering how other states that mine and mill uranium pay for and
organize their regulations. However, key points of concern for political opponents of the project
lie outside the purview of normal baseline assumptions. In a traditional CBA all costs and
benefits need to be assessed and compared to a status quo, and perhaps other scenarios
(generally up to four or five alternatives). Here, in this situation only the points explicitly
articulated in the RFP need to be addressed, and this the Chmura study does quite well.
The study aims for conceptual comprehensiveness within the limits set by the RFP and
the working assumptions. One dimension that goes beyond a CBA involves a discussion of
potential environmental justice concerns. After introducing the concept and providing the EPA’s
definition, the authors highlight that they interviewed the Pittsylvania County chapter of the
NAACP (National Association for the Advancement of Colored People). While ultimately they
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“found their concerns were very similar and consistent with the issues raised by other
stakeholders in the region” (Chmura 2011, 101) and there really wasn’t much to add on this
point, the inclusion of environmental justice itself says something powerful about the
comprehensiveness with which Chmura conducted the study. Here, Chmura stated they were
aware that “the state level chapter of the NAACP in Virginia is opposed to allowing uranium
mining and milling in Virginia and some members of the Virginia NAACP have publically voiced
their opposition to the Coles Hill site,” but also that “some of their members felt the uranium
operation could be conducted safely and in an environmentally responsible manner and would
bring much needed jobs to the area” (Chmura 2011, 101). Had the Virginia NAACP supported
the project, this could also have been discussed in a much more positive light, arguably without
the need to point out that amongst groups you can find individuals who do not agree with the
official positions held by the leadership. Pointing this out serves a political objective by
diminishing the significance of the positions taken by these groups. But more broadly we can
see how concepts such as environmental justice, i.e. concepts developed and approved in the
academy, can get worked into more fundamental narratives developed by interested actors.

Variable #7: Inter-rationality
Chmura developed four conceptual scenarios based on assumptions about two
elements: 1) the price of uranium, and 2) environmental impact. The study articulates four
alternate environmental scenarios and three alternate price scenarios and selects one of each
of these to form a baseline scenario upon which the study is then based.
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First, regarding environmental impacts. The most optimistic possible scenario is
described as “Scenario 1,” where air, water, noise, and soil are not altered from today’s
conditions. The second scenario describes “moderate” environmental impact upon the four
identified environmental factors, but understands these impacts to be within “limits set by
current federal standards.” A third environmental scenario describes a situation where air, soil,
or noise contamination exceeds federal standards limits, but where water contamination still
says within the limits set by federal standards. The fourth and final scenario describes
contamination of water plus at least one other factor beyond federal standards. These four
levels of environmental impact are described as negligible, moderate, significant, and severe or
alternatively as benign, baseline, substantial, and severe. As was discussed above in Variable # 5
(normal operations), moderate environmental impact (scenario 2) was selected as the baseline
level for the study.

The four environmental scenarios presented graphically (Chmura 2011, 8):
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Environmental assumptions are joined together with uranium price assumptions to
create a comprehensive baseline scenario. Given the historically highly volatile nature of the
uranium market (discussed in section 1.3 above) as well as the seven-year hindsight we now
have on the Chmura study, the baseline uranium price of $60 was a highly optimistic 57 choice.
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At the time of writing this dissertation, the price of uranium is actually $20.25 US$/lb and the
last time it was as high as the “low” scenario was over four years ago in May 2013.
https://www.cameco.com/invest/markets/uranium-price
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However, the way it was presented as the middle of the road between a lower price and a
higher price scenario gave it the appearance of reasonableness.
These two factors inter-relate to form nine distinct hypothetical outcomes ranging from
immensely positive to immensely negative (Chmura 2011, 119). The lowest price even hinted at
as possible in the study is still more than double the price of uranium at the time of writing this
dissertation (i.e. seven years later), while the actual value used throughout the Chmura study is
three times as high. Needless to say, nothing near a net annual economic impact would have
resulted in reality.

Variable #8: Uncertainty
The perspective deployed in addressing uncertainty was one of technocratic optimism
and a “reality vs. perception” approach which argued that true reality is stable and safe while
perception is false and alarmist. This perspective can be seen in statements like the following:
“studies show that when the public faces uncertainties about reality, they tend to rely on ‘ruleof-thumb’ frameworks that typically feature psychological contagion” and the use of examples
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that are not as controversial as the project under discussion. This is a tactic that has been used
by proponents of GMOs to argue that people who oppose them are anti-science or irrational by
drawing an analogy to Anti-Vaxers. In this case, Chmura argues for the safety of uranium mining
and milling by drawing an analogy with public perceptions of reclaimed wastewater. Intended
to apply directly to the uranium mine and mill, Chmura points out how despite “indisputable
scientific evidence” that reclaimed wastewater is safe to drink the public will resist its use until
“a break in the psychological connection between the reclaimed water and its former state as
sewage” (Chmura 2011, 64) is made. After this break the public will accept its use. Two dubious
“studies” were cited to support this assertion are 1) a 2011 NPR article and 2) a 2011 article
from the Texas Tribune58. Scholars of STS will clearly recognize this as a traditional Public
Understanding of Science (PUS) framework whereby the simply ignorant public is in need of
education on the topic and that narrowly defined “safety” is the only relevant issue (rather than
ownership, control, rights, justice, and a variety of issues that are often case dependent). The
point of introducing this example is to offer an analogy arguing that a uranium mining and
milling project will most likely go just fine and that any uncertainty that exists over the various
elements are just blown out of proportion if not plain anti-scientific.
The familiar PUS, reality vs. perception voice of the study is captured well in the
statement that “people, for a time, may well fear the unknown. However, over time, providing
the Coles Hill site is operated within the established health, safety, and environmental
guidelines, any stigma effect initially posed by the uranium mine and mill should fade” (Chmura
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1) “Why Cleaned Wastewater Stays Dirty in Our Mind” NPR, 2011 and 2) “Can Sewage Help
Solve Texas' Water Problems?” Texas Tribune, 2011.
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2011, 107). Hinting at a potentially more aggressive public re-education campaign, the authors
assert that “public and media perceptions can and will change, and they will ultimately warm
towards the uranium operation providing that the management of Virginia Uranium
Incorporated (VUI) adequately engages with community stakeholders and maintains its
intention to be a good steward of the environment” (Chmura 2011, 107).

Variable #9: Perceptions
As has been mentioned above, there is a strong PUS and [our true scientific] reality vs.
[their false emotional] perception narrative voice present in the Chmura study. A passage
within a section entitled Impact on Public Health discusses the right way to approach the issue
of radiation. Almost reading as advice as to how to combat our misperceptions, the study
suggests that even “mentioning the word radiation creates a sense of alarm for many
individuals,” but that in reality, “we are exposed to radiation every day, as it exists naturally all
around us” (Chmura 2011, 83-84).
The Chmura study discusses the issue of perceptions in part through deploying the
concept “stigma” (Chmura 2011, 64). Stigma suggests that whether or not there is a real
danger, a more significant problem is the unrealistic or unfair perception of danger. For
example, in discussing impacts on local agriculture the study addresses how to handle a fear
that “the introduction of uranium mining and milling operations will negatively impact the
agricultural sector and depress the sales of locally produced foodstuffs and farm-related items”
(Chmura 2011, 64). To resolves this, we first need to know the science and secondly develop
methods to communicate this science to the public. The authors argue that “current research
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suggests vegetables, meat, and milk produced in the local area would be safe for human
consumption, these products should not be subject to any stigma” (Chmura 2011, 64). What is
needed, then is the second step, i.e. the communication of the science to people who may be
ignorant of these studies. To accomplish this, the authors point out that “ample research
indicates… that public perception and popular stereotypes are malleable and evolve over time,
suggesting outreach by industry groups and governmental agencies can mitigate any potential
stigma effects. Key to this endeavor would be to credibly and quickly provide information about
the safety of the locally produced foodstuffs and agricultural products” (Chmura 2011, 64). This
real science vs. false perception approach was also present in the 1984 studies, but in the
second phase there is more of an emphasis on proactive communication and working with the
publics’ “malleable” perceptions.
Reporting on popular attitudes and sentiment towards the issue, “Chmura’s research
has confirmed that as it currently exists, the limited public discourse on the uranium industry is
largely negative. The public generally associates this industry with environmental degradation,
water contamination, and increased health risks. This sentiment is particularly prevalent among
environmental groups. In short, the uranium industry could be a source of negative stigma, and
people when asked if they would like to live near mild radioactive industrial waste generally say
no” (Chmura 2011, 52). Whether or not these attitudes are true, and the reality vs. perception
perspective suggests they may in fact be false beliefs, this study makes clear that they would
need to be addressed by political proponents in order for the project to proceed. In a
fascinating section suggesting a manipulative path forward entitled “Application of Cumulative
Prospect Theory to differences in attitudes toward the Coles Hill Site,” Chmura discusses
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research that shows “when faced with an uncertain outcome from an endeavor that could
result in either a large potential gain or a large potential loss, people overwhelmingly become
risk averse. Compared to the typical economic assumption of strict rationality, people tend to
over-weight the prospect of a catastrophic loss even if the probability of this large loss is very
small” (Chmura 2011, 178). The perception altering potential of this approach is not further
discussed but is very suggestive of more scientific means of achieving a shift in public
perceptions. Perhaps as an additional service about which potential customers could as the
consulting firm about.

Variable #10: Costs
Estimating costs for non-environmental damage issues such as increased spending for
contingency planning was largely conducted by considering programs already in place in other
US states that mine Uranium, such as Colorado and Arizona. For example, the budgets of the
Arizona State Mine Inspector and the Arizona Department of Environmental Quality were
compared with the Virginia Department of Environmental Quality and the Virginia Department
of Mines, Minerals and Energy and adjusted for the total number of miners, which serves as “a
rough proxy for the regulatory burden of the mining industry” (Chmura 2011, 70) in order to
determine whether Virginia spends the same amount on a per miner basis.
Environmental costs both do and do not factor into the study’s overall conclusions because of
the characteristics of the baseline scenario used to calculate the net benefits. Chmura’s
baseline scenario “assumes that the environmental impact is moderate and the contamination
to the water (ground and surface), air or soil or excess noise is assumed to be within federal
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limits” (Chmura 2011, 77). Consequently, it becomes technically correct to state that the
conclusion of the study, i.e. that benefits outweigh costs, takes into consideration
environmental costs. However, the caveat, which of course need not be stated by political
proponents is that the baseline assumptions already preclude any significant environmental
and health costs of concern.

Variable #11: Air Quality
Because of the protective baseline scenario assumptions, the authors are free to state
that “the Coles Hill operation will not result in any increase in cancer rates or other fatal
illnesses” (Chmura 2011, 10). However, the approximately 2,700 people living within five miles
of the site could experience increased asthma-related or other respiratory issues because of the
additional dust in the air that would result from “increased truck traffic into and out of the site
as well as industrial vehicular traffic located on-site” (Chmura 2011, 90).

Variable #12: Radiation
Besides being contained within safe limits by the assumptions of this study, radiation is
largely treated as an issue having mostly to do with perceptions. Perceptions are brought to the
fore through arguments that suggest “all radioactive material (natural or man-made) can be a
cause of cancer, even at low-doses. For example, a dental x-ray produces radiation, and for
protection, a lead vest is placed over a patient’s chest,” and that “no human cancer has been
documented as a result of exposure to naturally occurring radiation alone” (Chmura 2011, 84).
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While radiation is not completely validated as a concern, it is not entirely dismissed either, for
example “while the science could be viewed as inconclusive, mixed, and still evolving, prudence
dictates caution… as time permits more long-term studies and medical technologies advance
scientific understanding, there is an ever-present possibility that heretofore unknown linkages
between the uranium industry and a specific illness will be uncovered” (Chmura 2011, 85). And
as to potential impact on local food supplies, “the existing science suggests that threats to
Pittsylvania County’s agricultural sector are limited and related to the public health risks
associated with sustained exposures to low-level radiation” and “animals and vegetables
exposed to uranium tailings pose only “minimal” risk to human health, although at least one
study recommends against eating liver and kidneys (the organs where radionuclides tend to
accumulate) from cattle that forage on land near uranium tailings” (Chmura 2011, 64).

Variable #13: Water Resources
Quite simply, the baseline assumptions of the study mean that any contamination will
remain within federal limits and cannot be studied as any significant problem. However,
regarding the need to do further work on this topic, the authors put a particular spin on the
issue by stating that they are “aware that watershed safety issues are potentially the most
volatile issues involved in the uranium mining and milling process” (Chmura 2011, 17). The way
of addressing this issue though is very particular, that is they suggest determining “the
likelihood of the risks associated with potential water contamination,” a type of study that
would presumably require information about the specific mining facilities and storage
technology that would be used – information that was not offered by the uranium mining
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interests. In any event, problems with water resources is framed as predominantly based on
determining “the probability distribution of these water-related risks” (Chmura 2011, 17).

Variable #14: Sensitivity Analysis
No real sensitivity analysis is provided. However, something like a sensitivity analysis
effect is achieved through considering alternate scenarios other than the baseline Scenario 2.
estimates are given in the appendix for the less ideal scenarios: Scenario 3 and Scenario 4,
although no scenario involves uranium prices below $45, and in the case of scenario 4, “Chmura
utilizes the baseline price of $60 per pound” (Chmura 2011, 145). Estimates for scenario 4
result in economic losses that clearly outweigh the economic value of the uranium mining and
milling site:
The loss of property values (-$76.9 million)
A private school closure (-$17.4 million)
Closure of a large manufacturer (-$400.8 million)
State remediation spending (-$1.2 million)
Public health costs (-$1.5 million)
Temporary distress for the agriculture and tourism sectors (-$191 million)
The total loss of more than 4,500 jobs statewide from all these sectors.
No clear graphic image was used to help illustrate Scenario 4, uranium prices were still
estimated at a very high value, and no long-term costs were calculated.

Variable #15: Direct Benefits
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Direct benefits are discussed in the study as the economic impact of capital spending.
These are also the values upon which the direct benefits will be calculated. The sole source of
the data used in this analysis is from the main political proponent of the project, Virginia
Uranium, Inc. (Chmura 2011, 33).

Variable #16: Indirect Benefits
Similar to the 1984 CBA, the Chmura study also relied on input-output analysis in their
calculation of indirect benefits, specifically using the IMPLAN Pro model created by Minnesota
IMPLAN Group, Inc.. However, unlike the 1984 study no discussion was made of alternative
options considered such as Economic Base Analysis. Using data provided by political
proponents, Chmura then adjusted the settings on their IMPLAN software. The technical
settings used in IMPLAN were all explicitly referenced. Sector 25 was selected for uranium
mining, which corresponds to the NAICS code 212291 for uranium-radium-vanadium ore
mining. Sector 125 was used for the mill and corresponds to NAICS 331419 “other nonferrous
157

metal production and processing, except copper and aluminum.” IMPLAN then produced
output data in the way of job creation estimates and the economic ripple effects to be expected
from the operation (Chmura 2011, 41).

Benefits of benefits of benefits are accounted for with the use of standard categories:
“Direct Impact—economic activity generated by a project or operation; Indirect Impact—
secondary economic activity that is generated by a project or operation; Induced Impact—
economic activity generated by increased household income and spending resulting from direct
and indirect impact” (Chmura 2011, 6). While zero environmental costs are tallied because they
fall outside of the baseline assumptions. Direct, indirect, and induced benefits are described
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later on in a more contextual and conversational manner: “the capital spending on the uranium
mining and milling project will create jobs in construction and related industries in the Chatham
Labor Shed as well as in the Commonwealth of Virginia. This direct capital spending will bring
more business opportunities to local suppliers supporting the construction companies. In
addition, area restaurants and shops will benefit as the construction workers on the project
spend money at local establishments” (Chmura 2011, 33). In reality, all of these numbers and all
of these benefits were a house of cards that falls when the price of uranium is realized, even if
not already by the dubious origins of the data used to perform the calculations.

Variable #17: Symmetry
A key component of any CBA, formal or informal, is to use a framework whereby costs
and benefits or negatives and positives can be laid out and fairly assessed. The Chmura study
utilizes an image communicating this sense of rational symmetry.
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However, by calibrating the baseline assumptions found in Scenario 2, it was quite easy to
contain any potential costs. While clearly not useful for political opponents, the study is useful
for everyone to see what is arguably the best case imaginable and to see the main required
components were the project to proceed. For example, the regulations that would need to be
clarified, the probability calculations to be made based on actual technical specification not yet
released, perhaps comparison with probability predictions involved in the disasters mentioned
above (Fukushima, Massey Energy Upper Big Branch, and BP Deepwater Horizon), etc..

Based on the above analysis, it should be no surprise that the results of the study were
compatible with the perspective of political proponents. Indeed, the study featured in their
own promotional material.
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4.4. Additional Studies: Partisan or Uncommitted
In addition to the official Chmura report, various regional and local entities
commissioned their own studies. For example, the City of Virginia Beach and the County of
Fairfax both hired consultants to conduct studies regarding potential impacts to their water
supplies. In this section three of these additional studies are selected as emblematic of the
nature of the studies commissioned and created in the second phase of the uranium mining
debate. The first study discussed is a study conducted by Research Triangle International (RTI),
the second study by independent consultant Robert Moran, and the third a synthesizing policy
paper by the Heritage Foundation.

4.4.1. Politically Uncommitted: RTI Study background, Final Report
The finalized version of the study discussed in this section was completed in January
2012 by RTI International, although a draft report was issued in December 2011. It wasn’t
initiated by a state or local government, rather it was the Danville Regional Foundation (DRF), a
local not-for-profit that initiated the project and approached RTI with the idea of
commissioning an additional study in 2009. The cost of the study was $530,000 (Bozick 2011),
more than double the state-sponsored Chmura study.
The Danville Regional Foundation (DRF) was founded in 2005 and focuses on the
“development, promotion, and support of activities, programs, and organizations that address
the region’s health, education, and well-being, with a focus on economic transformation,
educational attainment, health and wellness, and civic engagement” (RTI 2012, 15). The area it
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serves covers both Virginia and adjacent areas in North Carolina: the City of Danville,
Pittsylvania County, VA, and Caswell County, NC. The purpose in commissioning this study was
to produce “a comprehensive, independent study to provide area decision-makers and
residents with sound, scientific information” on the potential impacts of the mine and mill
project.
RTI’s study is presented as built around a “values-based approach” (RTI 2012, 18) which
the authors contrast with an approach that starts with identifying alternatives. To illustrate the
alternatives approach not used, RTI gives the example of starting with a question like “to
develop the mine vs. to take steps to ban the development of the mine (RTI 2012, 18). Although
cost-benefit analysis is not mentioned directly, CBA indeed fits the description of an approach
that begins with identifying alternatives. The first step in the values-based approach adopted by
RTI involves identifying “opinions and viewpoints of multiple stakeholders” out of which
“alternatives can then be evaluated with respect to how well they will meet these stakeholderdefined objectives” (RTI 2012, 18). The information collected is organized into a “hierarchy of
objectives articulated by the community” which is created through “an amalgamation” of a
“broad spectrum” of stakeholders (RTI 2012, 18). The result is a “facilitative tool for
incorporating the views and communication desires” of people and can be “used to explore and
possibly uncover alternative steps the affected communities could take to achieve their
objectives” (RTI 2012, 18). On the one hand this approach is attractive because it seems to pay
greater attention to the opinions of individuals, but on the other hand it might also appear
more manipulative as it seeks to render more visible the worries and anxieties of people
without any preparation or background on a subject. This information could then be used to
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craft a more thoroughly persuasive message rather than engage in something resembling an
open debate.
After first forming a community advisory panel (CAP), two techniques were used to
gather the “views and concerns” of the relevant people: stakeholder interviews and community
focus groups. The five members of the CAP were Lawrence Campbell, City Councilman and
minister (Danville, VA), Jeff Liverman, Director of the Danville Science Center, Laurie Moran,
President of the Danville-Pittsylvania County Chamber of Commerce, Dan Sleeper, County
Administrator of Pittsylvania County, and Martha Walker, Community Viability Specialist,
Virginia Cooperative Extension Service. Altogether, 29 60-minute interviews and seven
facilitated group discussions were conducted. After this work was completed, a list of five items
of concerns was identified: environment, health, jobs and economy, government regulation,
community related concerns. As a result of extensive work communicating with these various
groups, RTI determined that “residents wish to preserve and enhance the region’s economic
prosperity, human and ecological health, and community well-being” (RTI 2012, 25).

Here is a “graphical representation of this hierarchy of community values” (RTI 2012, 26):
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Chapter 6 of the RTI study offers the results of an input-output analysis similar to those
performed by Chmura, those mentioned in the other submitted proposals, and the one
performed for the 1984 CBA.

Regarding the question of whether or not to allow the project to go ahead, “the study
does not reach any conclusions or make any recommendations as to the advisability of lifting
the moratorium and allowing mining and milling of uranium in Virginia. Instead, the study is
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designed to provide a repository of information about the various types of impacts that may be
experienced if the mine and mill are developed” (RTI 2012, 234). After developing a
sophisticated set of tools to figure out what people are concerned about, the conclusions
reached were that people are concerned about environmental damage and health effects.
Here, there is also very little for proponents or opponents to use to support their positions.
Mainly because the study is primarily descriptive rather than prescriptive in approach.
One of the stated goals of the study was “to enable stakeholders to formulate informed
opinions” (RTI 2012, 17), but it is unclear on what basis this goal could be reached. Information
was provided, people’s concerns taken into consideration, but without a strategy for suggesting
on what basis agreement might be reached, it is difficult to see how this study goes beyond
describing the divided opinions already in circulation.

4.4.2. Political (opponent): The Moran Study
The Moran study was prepared by Michael-Moran Associates, LLC and paid for by the
Roanoke River Basin Association. Published in November 2011, it is clearly a study that serves
the interests of political opponents to the project. This is not to say that anything in the report
is necessarily false, it only means that as far as allowing opposing sides of a debate to save face,
this study would not be the best go-to report.
The Roanoke River Basin Association (RRBA) was formed by citizens of Virginia and
Roanoke in 1945 to promote the construction of Kerr Dam and Smith Mountain Dam. Founding
members included the prominent citizens of Danville, VA, Martinsville, VA, South hill, VA,
Mecklenburg County, VA, Scotland Neck, NC, Woodland, NC, and Bedford VA. Their stated
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mission is “to establish and carry out a strategy for the development, use, preservation and
enhancement of the resources of the Roanoke River basin in the best interest of present and
future generations of Basin residents” (RRBA 2016). The RRBA’s official mission explicitly states
the balancing of “resource conservation” with “managed economic growth” as one of their
primary objectives. Additionally, the RRBA takes a very strong position on the uranium mining
issue. Their position is included in the about section of their website:
“The RRBA opposes uranium mining and milling in southern shores Virginia, coal ash pond spills
and threats of contamination, and any inter-basin transfers of water that would have a negative
impact on the people of the basin. We seek to protect water resources and growth potential, as
both are essential for environment and the economic vitality of the basin” (RRBA 2016).
Focusing on water as their key issue, the RRBA seeks to “bring about and galvanize public
support for the wise management of Basin resources” (RRBA 2016).
Michael-Moran Associates is largely the work of independent water quality,
hydrogeology, and geochemistry expert Robert E. Moran, PhD. The report references material
produced by the Duke University Law and Policy Clinic (ELPC) run by Professor Ryke Longset and
relies on work produced by the center. One of the research notes used in the report and
reproduced in the appendix (Moran 2011, 28) was written by Madeleine Foote, who after the
ELPC went on to work at The Watershed Project and the League of Conservation Voters 59. As is
the case with many of the people involved with producing the reports in this phase, clear
political orientations are present.

59

LinkedIn profile accessed April 10, 2018: https://www.linkedin.com/in/madeleinefoote/
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The Moran study is technical in focus but clearly political in orientation. The study
focuses on all potential areas upon which people opposed to the project would want to focus.
For example, the study warns that despite the technical focus of its content, “all publicly
available data upon which any technical study could be made has been provided solely by the
companies with a financial interest in ensuring that the existing uranium mining ban is lifted,”
and that the long-term impacts of the project will be “paid for by numerous future generations”
(Moran 2011, 2). Technical details are also presented in a highly political unambiguous manner,
for instance:
“The project as proposed may generate at least 28 million tons of solid uranium mill tailings and
roughly the same amount of liquid waste. The solid wastes would remain on site forever,
requiring maintenance forever. Uranium mill tailings would contain radionuclides, heavy metals
and other toxic elements” (Moran 2011, 2)60.
All of the various potentially problematic details of the project are presented in a similar
manner. Dr. Moran combines his political sympathies with his technical understanding to
produce a report that pinpoints all of the potentially problematic areas of the project. The
study is a great resource for opponents to hold up as confirmation of their suspicions, and
perhaps in a roundabout way also useful for proponents to attempt to contradict or obfuscate
these points with further studies or targeted messaging to various publics. However, it is not a
great resource for reaching a consensus.

60

Emphasis on the word forever is presented exactly as in the study.
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4.4.3. Political (proponent): The Heritage Foundation Paper
In addition to technical and yet obviously politically opposed Moran study discussed
above, the Heritage Foundation also published an even more to the point study entitled “Time
to Allow Uranium Mining in Virginia” (“Time to Allow Uranium Mining in Virginia” n.d.). The
Heritage Foundation is a conservative public policy think-tank which aims “to formulate and
promote conservative public policies based on the principles of free enterprise, limited
government, individual freedom, traditional American values, and a strong national defense”
(The Heritage Foundation 2018).
The paper is written from a political proponent perspective and succinctly connects the
main lines of argument in favor of the project, cites some supporting material, and offers
pointers for countering the claims of political opponents. The main arguments of the paper are
that modern mining can be done safely, that modern mining is already occurring in the US,
Canada, and Australia, uranium mining will create hundreds of jobs, that Virginia has enough
regulatory experience working other types of mines to easily develop appropriate regulation for
uranium mining to proceed, and finally that from the perspective of the Heritage Foundation,
“the Virginia General Assembly’s responsibility is not to ban or promote mining, but to set
strong regulations that protect public health and safety and that allow safe resource
development” (“Time to Allow Uranium Mining in Virginia” n.d., 2).
The Heritage paper addresses concerns raised by opponents and offers ways to counter
them. For example, regarding an issue frequently brought up by political opponents, i.e. “the
state’s wet climate and the challenge it poses to regulate and conduct uranium mining and
processing safely,” the Heritage report counters this fear with “all sorts of mining have been
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undertaken in wetter climates,” and provides an example of a mine in Texas that “receives an
annual rainfall of 32 inches, compared to Virginia’s 42 inches” (“Time to Allow Uranium Mining
in Virginia” n.d., 5).
Unsurprisingly, the state-sponsored Chmura study discussed above is cited positively in
the Heritage paper and is used to back up the overall argument developed by the Heritage
paper that “uranium mining should be a great source of economic health for one of its poorest
regions – a development that is sure to benefit the entire state” (“Time to Allow Uranium
Mining in Virginia” n.d., 9).

4.5. Discussion: One Step Forward, Two Steps Back
Phase II of the debate is similar to Phase I in that something appearing to resemble a
cost-benefit analysis was commissioned by the state. However, the RFP, completed RFPs, and
the final Chmura study demonstrate that what was being developed was more similar to an
economic impact analysis (EIA) than a CBA. The Chmura study might be characterized as an EIA,
which qualitatively discusses health and environmental dimensions with a strong authorial
voice (e.g. optimistic price of uranium, continuous and uninterrupted operation of the mine,
optimistic post-operation environmental assumptions, manageable public perceptions, etc.).
While there was continuity from 1985 to 2011 in terms of a “reality” vs. “perception” attitude,
in the second phase we see more of a willingness to intervene and help guide perceptions with
tools such as the suggestion that cumulative prospect theory be utilized as a tool within the
context of winning people over to support the project. An attitude towards influencing people
somewhat reminiscent of the type of arguably unscrupulous, and in any event eyebrow raising
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targeting and tailoring with which Cambridge Analytica has been involved 61. This raises broader
questions about the state of democracy. Perhaps we might understand this as a more
aggressive application of bad scientism in the form of a traditional PUS model of engagement.
Does this represent the future of how firms and governments might win support for
controversial projects? In any event, two significant difference from CBA should be pointed
out: 1) a formal cost-benefit driven solely by the dictates and state-of-the-art developments of
applied economics was simply not performed and 2) a number of competing or complimentary
socioeconomic studies were commissioned alongside the officially commissioned study.
Something like the epistemic anarchy described by Sarewitz in Chapter 1 prevails here as well.
No effort was made to assess the usefulness of the 1984 study for today’s political
situation. However, the 1984 findings would not be out of place, even today. Where the studies
agree is that if all goes well, the project may indeed be beneficial in terms of jobs and revenue.
Under no circumstances is there an absolutely zero environmental degradation scenario, rather
it is a question of the desirability of the anticipated degradation and the level of optimism one
holds regarding the probabilities involved with a less than optimal normal operations scenario.
It is not clear that institutional learning is taking place at the state level, with a duplication of
effort being made not just across the two phases, but also simultaneously with multiple entities
duplicating efforts. It is interesting to note that the stated mission of the local groups
sponsoring additional studies seem to be what many consider the basic functions of
government. Is what we are seeing here the contracting of government responsibilities to
regional foundations while the government falls into the hands of the most influential voices
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See for example (Remnick 2018).
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originating in the most lucrative economic sectors? While partisan studies give something for
partisan interest groups to rally around and offer as “evidence” for their preferred political
outcomes, without something like the formal CBA conducted in 1984, there is very little around
which opponents and proponents might gather to work out differences, make compromises,
and save face when they have to go along with something they might not have initially chosen.
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5. Conclusion: Economic Knowledge and the Democratic Order

“The end of the Enlightenment synthesis signifies neither the end of the role of scientific
knowledge in public affairs nor the irrelevance of political participation in the reification of a
government by and of the people” (Ezrahi 2012, 197)

5.1. Introduction: Cost-Benefit Cultures: An Important Site for STS Intervention
The previous chapters of this dissertation have sought to demonstrate how technical
studies play a sociopolitical role beyond that explicitly acknowledged by those who participate
in their dramatic enactment, i.e. the actors, the audiences, and the critics. I have suggested that
in addition to explicitly acknowledged aspects of CBA performances, they may also
inadvertently serve a beneficial pro-democratic ritual function. That is, as a scholar, an outsider,
a sociocultural analyst, I have attributed a social function to CBA not mentioned by its
practitioners, users, or critics. While CBA has surreptitiously served a pro-democratic ritual role.
This discrepancy reveals the cultures of CBA as potential sites for STS intervention.
This chapter takes a different direction to the previous descriptive chapters and aims to
develop a prescriptive approach to technical studies, with an emphasis on the pro-democratic
potential of a humanized form of CBA. Previous chapters set the stage for a normative cultural
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approach to CBA offered in this chapter62. To synthesize these points and to initiate a
conversation around the potential of a ‘sociopolitical ritual theory’ approach to CBA, a mini
case study on the adoption of graphic health warnings on tobacco packaging in Australia and its
potential adoption in a number of different countries will be explored.

5.2. The Normative Cultural Approach to CBA
The cultural argument for CBA involves two components, one essentially descriptive and
the other normative. The descriptive component is informed by the theory section above
(section 1.3) as well as the readings of the material in chapters three and four informed by this
perspective. The normative component is based on the argument that we cannot take social
consensus for granted and that taking steps to secure this type of consensus is a good and
worthwhile goal of scholarly and extra-scholarly work.

Recommendation #1: Commitment to transparent technical standards and improvements.
For CBA to be taken seriously, it must be seen as unbiased and transparent as possible.
For this it must be continuously taught, have standards set, best practices shared in an open
manner. That is, it cannot become a proprietary tool for one consultant to use. The CBA that
was analyzed in Chapter 2 would have been conducted differently today because of progress
that has been made in the field. The steps, procedures, and other details followed would be
known and verifiable by multiple experts located in various institutions. The CBA of tomorrow
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There are a variety of arguments in favor and against CBA, for example one prominent
argument, or set of arguments, in favor of CBA has been proposed by Cass Sunstein as the
Cognitive Argument for CBA (Christiansen 2018).
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will look different from the CBA of today. Improving CBA would also mean better integrating it
into policy making context. This would mean integrating CBA into STS research on how to
improve the design of scientific and technical decision making in a democratic context (Stirling
2005; Wynne 2005). This would be a novel consideration for CBA and would require
cooperation with other fields, which leads to the second recommendation.

Recommendation #2: Commitment to interdisciplinary CBA, i.e. involving social science –
humanities theoretical and practical cooperation.
The concern here is to improve real-world outcomes. CBA is aimed at policy audiences,
but within academia there is a haphazard way of preparing CBA analysts for this real-life
cultural context. This recommendation would be aimed at improving the outcomes and use of
CBA, deepening democratic commitment to value pluralism (Irwin and Wynne 1996; Yearley
2005), and improving the institutional design within which CBA is embedded. This point is noted
in practice, but not officially incorporated into studies. For example, one of the studies from the
first phase of the uranium mining debates notes that “only those who are likely to receive the
benefits or bear the costs can assign values to subjective judgments…” (Dravo 1984, 190 (VI-5)).
As social scientists we have to acknowledge this as an unavoidable, even if for some a
lamentable, fact about the world. In practice, there is not only one valid form of rationality.
Utilitarianism, and the particular way in which it is developed in welfare economics, and the
ways in which individual entities conducting CBA deploy it represents a valuable perspective
within a pluralistic democratic context. Rather than an ethical sensitivity analysis, which is not
feasible given the fixed utilitarian and welfare economic basis of CBA, an explicit statement of
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exactly what ethical issues cannot be met should be provided. For example, it is already
somewhat common to state that distributional concerns were not addressed in a given CBA,
what I suggest could be seen as an extension of this sort of disclaimer work that would enhance
its usefulness.

Recommendation #3: Political sensitivity analysis.
The idea here is to explicitly incorporate politics to the extent possible within the CBA.
Up until now this has not been done because it would arguably interfere with the objectivity of
the study. However, on this point, especially within the context of STS scholarship, not only is
this kind of objectivity outdated, but ironically, and to the dismay of die-hard adherents of
scientism1 (i.e. “an overpedantic cleaving to some canonical model of scientific method or
reasoning” (H. Collins and Evans 2007, 10)) it even gives the appearance of a lack of objectivity.
This would to some extent address one of the concerns outlined in developing technologies of
humility, namely to “make explicit the normative that lurks within the technical,” (Jasanoff
2003, 240). This recommendation would also address Sarewitz’ concern with the silencing
effects of scientized discourse. While this would have to be technically assessed and tried out
by CBA analysts in conjunction with STS scholars to see what works best, one way to go about
this would be to take basic account of a pro and con political position where relevant. While
this particular approach wouldn’t necessarily work in all cases, it would for instance with the
uranium mining case. Here the positions and interests of political proponents and opponents
are known and it does not require a large leap to understand when data choices such as which
discount rate to use, which way to calculate indirect benefits (if this would even pass muster
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with current CBA technical practice) etc. will end up favoring one political side or another.
Political sensitivity analysis would simply become one more technical item that analysts will
have to explicitly acknowledge. This still doesn’t fundamentally change what CBA is as a tool to
find the most efficient policy option.
Any issue over which we might commission a CBA is already, by definition, an issue of
political concern. There will be at least two sides to issues, e.g. to mine or not to mine, to
implement a health warning or to not implement a health warning. STS literature is keenly
aware of the non-objective in the objective and within the context of CBA, this knowledge could
be put to good use.
Again, these comments from an engineering firm conducting a study during the first
phase of the uranium mining debates notes these factors, but really has no way to
systematically incorporate the points into a study other than as general points to be
categorized as intangibles: “certain intangible benefits and costs also must be considered. The
benefits of decreasing U.S. dependence on fossil fuel, enhancing the dependability of domestic
energy supplies, increased job opportunities, and an increased knowledge of the local
environment must be weighed against the intangible costs of the impacts on the social and
natural environments. Such values are not quantifiable in the empirical sense…” (Dravo 1984,
190 (VI-5)).
Political sensitivity analysis will also take into consideration the degree to which
unknowns, in a much more expanded sense than assignment of probabilities works in favor or
against the political positions in question. Being completely forthright about this will not make
the study seem less objective, it will make it seem more objective in demonstrating a lack of
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naiveté regarding who stands to benefit from saying things one way versus saying it another
way.

Recommendation #4: Enhanced Ritualization
This step involves explicit recognition of the democratic and anti-democratic symbolism
within CBA so that it can be better managed for pluralist liberal democratic ends.

Economic
Imaginaries

Democratic
Imaginaries

Relevant here is Ezrahi’s discussion of the “impoverishment of the standard imaginary of
the individual” within the context of the “modern liberal market state” (Ezrahi 2012, 224). This
refers to the impoverished version of individualism offered by economics, i.e. economic
individualism, that has come to challenge a more profound democratic individualism as well as
the opportunistic moves by “antiliberal Marxist and communitarian critics” who would conflate
these two forms of individualism in order to dismiss liberalism tout court as “the political
façade of crass, egotistic, bourgeois materialism” (Ezrahi 2012, 224).
Analogous to good and bad forms of scientization discussed above in Chapter 1, once
the centrality of ritual to the maintenance of democratic order is posited, it then becomes
important to separate good ritualization from bad ritualization. Quite simply good ritualization
bolsters liberal democratic political imaginaries. In order to accomplish this, a more
comprehensive catalog of pro-democratic rituals would be needed. In Chapter 1, I introduced
Ezrahi’s five key democratic myths and incorporated Dahl’s ideal democratic criteria:
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Five Key Democratic Myths
1. Rationality
•

Enlightened Understanding

2. Transparency
•

Inclusiveness

3. Accountability
•

Control of the Agenda

4. Free Choice
•

Voting Equality at Decisive Stage

5. Competitiveness
•

Effective Participation

These would need to be further investigated, developed, critiqued, and debated within
appropriate fora before being rolled out in the design of democratic procedures involving
formal technical studies such as CBA. Because of the dangers expressed above in disentangling
economic individualism from democratic individualism and establishing these sorts of
differentiations amongst scholarly communities and other critics who currently lump them
together, this would not be a light task.

Taken together, these four recommendations aim to reap the informational and cultural
benefits of CBA while minimizing its political harms. The first three recommendations seek to
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apply Jasnoff’s three criteria of technologies of humility: to “make apparent the possibility of
unforeseen consequences,” to “make explicit the normative that lurks within the technical,”
and to “acknowledge from the start the need for plural viewpoints and collective learning”
(Jasanoff 2003, 240). While the final recommendation seeks to make explicit the kind of good
scientism for which I am advocating and to get away from blindly reifying aspects of CBA
regardless of their implications for democratic imaginaries. Although it is yet unclear the degree
to which this needs to be formally acknowledged. One might argue that stating a procedure is a
ritual will reduce its effectiveness, but on the other hand rituals seem quite efficacious when
openly acknowledged as such within the context of religious imaginaries.
One of the strengths of having a standardized format for CBA is that once one becomes
accustomed to the style, one is able to quickly understand the specific details of a variety of
cases in a variety of areas. Contrast this with a study that takes up idiosyncratic research
methods and data, which takes a lot of time to understand. While both types of study are
worthwhile, arguably one is more useful in a policymaking context than the other because of
time constraints and the sheer number of different types of projects and issues which must be
addressed by elected and appointed officials. In addition to being a good tool that improves
readability across different types of projects within one jurisdiction, an additional benefit is that
learnings from projects in other jurisdictions become available to publics, officials, and
appointees at another location. For instance, here in Virginia or in the US more broadly, we
might look at a CBA performed on options to tackling homelessness in Finland or provisions for
an influx of refugees in Sweden to jumpstart solutions locally or to begin to acquaint ourselves
with a variety of approaches not normally available within the immediate political horizon. We
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could compare this hypothetical case on homelessness in Finland with a CBA commissioned in
Maine on the same topic. If recommendation #1 is followed, then these studies will be
recognizable and in the same readable language for the different audiences. In the next section
I explore the implications of the cultural approach to CBA outlined here to a mini-case on a CBA
done in Australia to evaluate the use of graphic warnings on tobacco products.

5.3. Mini-Case: CBA of Graphic Warnings on Cigarettes in Australia
The point of the case study is to serve as an example of how the cultural approach to CBA
can help rearticulate and reconfigure what are largely perceived to be dry and not often
politically relevant documents into vehicles for forward-moving politics. In this case, the
political dialogue over this particular issue in the US would benefit tremendously from an
official CBA which could serve as a touchstone for all interested parties. While we could also
provide an official evidence brief from the WHO touting the benefits of graphic labelling, the
format unfortunately also lends itself well to alternative or highly politicized “evidence brief”
purveyors, which leads to a battle of evidence briefs or even formal studies as outlined by
Daniel Sarewitz. Formal CBA at least resists this level and kind of politicization.
This case involving tobacco is relevant for a number of reasons. In the philosophical criticism
of CBA section, I included a critique that cited a CBA that was used to justify government
subsidy of cigarettes63. Here we have the exact opposite and arguably a much more effective
and responsible use of CBA. Additionally, in the philosophical criticism section it was noted that
at an abstract level the utilitarianism underlying CBA makes it somewhat incompatible with

63

i.e. (Viscusi 1994).
180

other approaches, human rights or Kantian ethics for example. It is ironic that in the US,
evidence-based health warnings on cigarettes were not implemented because skillful lawyers
employed by tobacco companies were able to persuade us judges that their first amendment
rights were being violated. So here we have two prominent points of CBA criticism both turned
on their heads.

5.3.1. Background
In December of 2000, Canada became the first country in the world to require graphic
health warnings on tobacco products. A number of other countries have since followed a
similar path. Australia’s laws requiring large graphic warnings came into full effect in March
2006 (Australian Government 2018). More recently, on November 21, 2011 Australia’s
Parliament passed legislation requiring that all tobacco products sold in the country must have
plain packaging in addition to the graphic warnings. The intention of the legislation was to
further help reduce the incidence of smoking in Australia.

Tobacco plain packaging (Dow Design 2016):
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A number of other countries have implemented or discussed plain packaging including France,
the UK, Ireland, and Canada. Predictably, for those of us who’ve read Merchants of Doubt
(Oreskes and Conway 2010), tobacco companies have pushed back in a variety of ways to these
proposals. In the United States, for example, labelling laws have remained unchanged since
1984 despite evidence of reduced effectiveness of US style warnings (The Canadian Press 2007).
In 2009 the FDA intended to introduce similar health warnings through the Tobacco Control Act
of 2009. However, five tobacco companies sued the FDA to prevent this from becoming law and
won, claiming their first amendment rights would be infringed. Others joined in the suit
claiming commercial free speech would be violated. So far these arguments have held graphic
health warnings and plain packaging at bay, but until when remains on open question.

Present-day US cigarette packaging (de Souza 2018):
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Plain packaging combined with the graphic health warnings (Ad Age 2012):

In December 2003 the Australian Government was still considering what was then a proposal to
implement the new law requiring graphic warnings and consequently commissioned a costbenefit analysis to help assess the situation. The report Cost-Benefit Analysis of Proposed New
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Health Warnings on Tobacco Products was prepared by the consulting firm Applied Economics
for Commonwealth Department of Health and Ageing and submitted on December 2003.

Founded in 1989, Applied Economics (AE) is an Australian consultancy firm based in Sydney,
that “provides independent and objective advice to public and private sector clients nationally
on a wide range of policy and business matters” (Applied Economics 2018). In addition to CBA,
AE performs demand forecasting, feasibility studies, econometric modelling and other services.
Their work encompasses a variety of areas such as public economics and policy, infrastructure,
transport and energy, as well as social welfare, health and housing.

5.3.2. Applying the Cultural Approach to CBA

Regarding Recommendation #1: Commitment to transparent technical standards and
improvements.
AE applies a modified, but still easily intelligible CBA procedure in their analysis. An eight-step
model is developed (Applied Economics 2003, 6):
1. Forecast impact of proposed health warnings on tobacco consumption.
2. Estimate costs of health warnings to the tobacco industry.
3. Estimate benefits to tobacco consumers.
4. Estimate impact on government.
5. Estimate other industry and household effects.
6. Aggregate costs and benefits into an estimated total net benefit value.
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7. Assess policy risks and uncertainties.
8. Consider incidence of the policy on different social groups.
Step seven is particularly relevant within the context of a discussion on maintaining
transparency as this is where the sensitivity analysis is conducted. Two different sensitivity tests
were performed. Based on more conservative assumptions, there was still an estimated benefit
to cost ratio (BCR) of 1.3:1, while the second test led to a BCR of 2.2:1.

(Applied Economics 2003, 30)

Regarding Recommendation #2: Commitment to interdisciplinary CBA, i.e. involving social
science – humanities theoretical and practical cooperation.
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AE makes abundant use of the scientific and social scientific literature on the effectiveness of
health warnings, the causes and impacts of tobacco consumption, the kinds of impact that can
be expected over the long run in terms of decreases in consumption rates, and so on. To give a
sense of the degree to which these literatures were engaged at one point AE offers a brief
summary of research that indicates “individuals are exposed to over a thousand messages in a
day, but perceive far fewer… people attend to subjects, themes and images that interest them
and ignore other messages… the implication is that tobacco warnings need to be more graphic
and more insistent and related to the act of smoking by including on the pack” (Applied
Economics 2003, 12)

Regarding Recommendation #3: Political sensitivity analysis.
In assessing what we might characterize as political proponents and opponents of more graphic
health warnings the perspectives and positions offered by industry seems like an obvious place
to start.

In Australia, past arguments made by tobacco companies against more tobacco warnings have
included (Chapman and Carter 2003, 18):
•

Tobacco warnings are the start of a ‘‘slippery slope.’’

•

Claims made in warnings are unsubstantiated by the evidence.

•

Warnings are an assault on free enterprise and the national economy.

•

Warnings don’t work.

•

Smokers already know that smoking is harmful.
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•

Warnings desecrate pack design and branding.

In conducting this CBA, the consultants at AE also solicited input from tobacco industry
representatives during initial stakeholder consultations (Applied Economics 2003, 13). Together
four points were made, essentially arguments against the warnings, and each was then dealt
with by the consultants within the study.
Industry representatives argued that the labelling is misguided because price is the main
determinant of tobacco consumption. AE agreed, but in a nuanced way by pointing out that
while it is factually true that “price is the single most important determinant of consumption,”
(Applied Economics 2003, 13) relevant social scientific evidence summarized in the CBA itself
suggests health warnings have a significant role to play in reducing consumption.
Health warnings would need to be supported by a public health promotion program in order to
be effective. The consultants admit this and allow for an “information programs” cost to be
paid for by the government in the CBA results section.
Cigar industry representatives argued that the warnings would not impact cigar sales
because they are “intended for palate sensation not for inhalation” (Applied Economics 2003,
13). Here the study points to guidance from the Department of Health and Ageing (the
Department) that the health warnings reinforce the message that smoking is not safe and that
cigars are not a safe alternative.
The final argument explicitly made by opponents of the warnings was that consumers
would switch to using illicit and counterfeit products. Because these illegal products are not
required to have the graphic health warnings, consumers might perceive them to be safer. The
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Department provided guidance on this issue, stating that “there is already intensive monitoring
of illicit tobacco trades” (Applied Economics 2003, 13) and an increase in this trade as a result
of the health warnings is unlikely.

Regarding Recommendation #4: Enhanced Ritualization
One key way to achieve enhanced ritualization would be to follow up on the first
recommendation to maintain commitment to transparent technical standards. A harmonized
CBA system would lend itself well to the main aspects of ritualization. Harmonization would
achieve cultural standardization and facilitate routine repetitions of various technical but also
political aspects of CBA. Again, the question as to the degree to which we should announce this
practice as a ritual within a democratic context with still strong holdouts of Western
Commonsense Realism still remains. It is unclear if democratic publics would still hold to
democratic political imaginaries in the absence of at least the lip service of realism. For
example, many people are aware of how little their individual votes count, and yet still
participate in election rituals.
Another approach might involve developing a direct mapping of the five key democratic
myths to key sections or concepts within CBA itself and a heightened sense of caution where
known problem areas exist. Similar to how Revesz and Livermore target eight items within CBA
that bias it towards an anti-regulatory agenda, we might target the symbolic items or general
areas within CBA that contradict, need amending, or flat out don’t work with democratic myths.
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5.3.3. General assessment of the case
Even though this particular case is technically a local issue in Australia, the issue of
reducing tobacco use is an international health issue which is being dealt with by individual
countries across around the world. Some countries have followed a similar path as Australia,
while others, notably the US have not.

1) The general logic of the CBA is recognizable to anyone familiar with CBAs in general.
Increasingly, US lawmakers and those involved with the politics of regulation are becoming
more proficient at quickly processing CBAs. Arguably, anyone in the US concerned with this
issue could pick up this Australian CBA and derive useful information relevant to the US context.
What is missing from this report, from the cultural approach to CBA outlined above, is
explicit reference to the way in which this report fits into democratic decision-making
procedures. Whether this was a due diligence study or a key document informing the debate is
not something we can determine from the study itself. To correct for this, perhaps a page with
a flow chart or a reference to an official policy procedure articulating where in the process and
in what way the different stakeholder engage with it are brought together. Additionally, even
though the CBA process was clearly articulated in an eight-step procedure, it was unclear to
what degree this format was particular to the study itself. This can be remedied by linking up
with authorities, agencies, and academics in Australia and New Zealand already working
towards greater harmonization between CBA formats (Australian Government 2014; Dobes,
Argyrous, and Leung 2016; Moretti and Spoehr 2017). At an international level too, this will aid
in the rapid dissemination, intelligibility, and error correction across CBAs.
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2) The scientific research that was synthesized within this report regarding the effectiveness of
warnings, the causes and impacts of tobacco consumption, etc. are all equally applicable to a
US context.
However, the multi-disciplinary literature synthesized was all evidence bolstering the
case of the Department. Which, as discussed below may be fine, but which still needs to be
justified. Additional research would need to be included to meet the interdisciplinary
commitment outlined above in the cultural approach to CBA. Utilitarianism is not
problematized or contextualized with alternative framings of the issues at hand. Within the US
context, this would be essential since tobacco companies have been able to fight off graphic
labeling based on the non-utilitarian claim that their rights would be curtailed. Arguably,
without non-economists co-directing the CBA, this criterion will be hard to meet since
traditional CBA analyst education has been up until now a somewhat focused affair.

3) The arguments offered by industry will be encountered in the US and the way in which the
arguments were met are also of use.
However, it is arguable that the industry’s concerns were too quickly dismissed. It is not
hard to imagine a CBA conducted where for example concerns of environmentalists are as
quickly set aside. While it is possible in this case to deduce that the preponderance of evidence
in favor of the Department’s case made even responding to the industry’s concerns a
potentially charitable act, more should be said about the kind of procedure for determining
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whether or not to get into the details of the positions of political proponents or opponents. At
least this way it becomes a rational standard that is open to discussion.

4) Similar to the 1984 uranium mining and milling CBA discussed in Chapter 3, there are areas of
symbolic and mythic overlap and disconnect within this study. As it is, the potentially prodemocratic aspects of rationality, transparency, and so on that are present in this study must
be reinterpreted to suit local political conditions. These procedures are far from clear-cut and
call for further research.

5.4. Discussion: CBA, Economic Individualism, and Anti-Democratic Imaginaries

“Science, technology, and society studies constitute the most serious contemporary effort to
explore, understand, and bridge the gaps between the production of scientific knowledge and
the democratic order” (Ezrahi 2012, 297)

As is evidenced lately with notions of Homo economicus displacing robust democratic
individualism, “modern democracies are largely mixed systems in which nondemocratic and
antidemocratic political imaginaries can, at least temporarily, occupy center state” (Ezrahi 2012,
157). In part, it is because of the existence of these mixed systems that CBA has the potential to
serve as part of a democratic bridging ritual that can bring different parties together. Not only
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within Western Liberal Democracies, but potentially within the aspiring alternative systems64,
CBA may hold potential to bring diverse parties together in social consensus on the basis of
shared myths. CBA has the potential to further both pro- and anti-democratic political
imaginaries. What I have stressed in this dissertation is that within an overall framework of
liberal democratic pluralism, CBA may serve a beneficial ceremonial role (in addition to other
benefits it may provide, e.g. informational). However, it needs to be carefully managed in order
to serve this role.
Cost-benefit analysis is already in use within the US as well as in several other countries and
is potentially poised to take on an increasingly important role in decision-making procedures in
Western liberal democracies. If a cultural approach to CBA discussed above could be
operationalized, there is reason to believe that the increasing use of the tool will lead to greater
transparency and greater helpfulness in decision-making. There are legitimate questions
around the degree to which CBA comes with a “reality” vs. “perception” or a fact-based vs.
fantasy kind of perspective, but this is exactly where an STS perspective can help. Where
traditional public-understanding-of-science perspectives still predominate, STS can bring its
emphasis on the irresolvably value and judgement-based criteria that determine acceptability
of risk or any other significant feature of a technology. A cultural approach to CBA represents
one form of intervention meant to reap the benefits of the cultural perceptions around
“evidence-based” policy making procedures while simultaneously correcting for the hubris that
often comes with these types of approaches. A grounding in the cultural approach to CBA
should allow a critical participant to separate the baby of effective analysis and the right kind of

64

For instance, China as discussed in Daniel A. Bell’s The China Model (D. Bell 2016).
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consensus-inducing scientism from the bathwater of the wrong kind of scientism and the hubris
of traditional PUS and related perspectives.
This dissertation has argued that democracy, no less than any other form of
sociopolitical organization, requires rituals for smooth functioning. While this is not an
incontrovertible point, there is evidence from the fields of anthropology and sociology that
ritual behavior in humans may simply be an anthropological fact about our species tied to our
necessity for culture. It may very well be that not only will no human being survive without
culture, but also that no society will survive without consensus-inducing rituals. There are many
ideological differences that prevent the formation of consensus over a variety of issues. Some
of the issues can be left alone, but others increasingly require our urgent attention. If we
cannot find a way to work past our various differences and come to agreement, there may be
very drastic consequences. Despite its drawbacks, I believe a humanized culture of CBA offers
great real-world potential and exciting new research and intervention sites for STS scholarship.

193

6. Bibliography
“About Us | AngelouEconomics.Com.” 2018. January 5, 2018.
https://www.angeloueconomics.com/about.
Abram, Simone A. 2000. “Planning the Public: Some Comments on Empirical Problems for
Planning Theory.” Journal of Planning Education and Research 19 (4): 351–57.
https://doi.org/10.1177/0739456X0001900404.
Ackerman, Frank, and Lisa Heinzerling. 2002. “Pricing the Priceless: Cost-Benefit Analysis of
Environmental Protection.” University of Pennsylvania Law Review 150 (5): 1553–84.
https://doi.org/10.2307/3312947.
Ad Age. 2012. “Australia Is First Country to Require Plain, Logo-Free Cigarette Packaging,”
August 15, 2012.
Adler, Matthew D., and Eric A. Posner. 2006. New Foundations of Cost-Benefit Analysis.
Cambridge: Harvard University Press.
Ali, Tanweer. 2014. “Money as Metaphor.” On the Horizon 22 (4): 297–307.
https://doi.org/10.1108/OTH-08-2014-0030.
Anderson, Elizabeth. 1993. Value in Ethics and Economics. Reprint edition. Cambridge, Mass.:
Harvard University Press.
AngelouEconomics. 2010. “Proposal: Socioeconomic Impact of Uranium Mining and Milling
Operatins on the Coles Hill Region.”
Applied Economics. 2003. “Cost-Benefit Analysis of Proposed New Health Warnings on Tobacco
Products.” http://archive.treasury.gov.au/contentitem.asp?NavId=&ContentID=794.
———. 2018. “Applied Economics.” April 2018. http://www.appliedeconomics.com.au/.
194

Australian Government. 2014. “Cost-Benefit Analysis Guidance Note.” Department of the Prime
Minister and Cabinet. https://www.pmc.gov.au/resource-centre/regulation/costbenefit-analysis-guidance-note.
Australian Government, Department of Health. 2018. “Health Warnings.” March 26, 2018.
http://www.health.gov.au/internet/main/publishing.nsf/content/tobacco-warn.
Avsar, Rojhat B. 2014. “‘Financialization’ of Public Discourse: The Case of AIG.” On the Horizon
22 (4): 239–44. https://doi.org/10.1108/OTH-07-2014-0023.
Barakat, Matthew. 2016. “George Mason University Becomes a Favorite of Charles Koch,” April
1, 2016. https://apnews.com/613470e79eb64a5f9a4880996e0fd7c5.
Bax, Marcel. 2003. “Ritual Modes, Ritual Minds: Introduction to the Special Issue on Ritual
Language Behaviour.” Journal of Historical Pragmatics 4 (2): 159–70.
https://doi.org/10.1075/jhp.4.2.02bax.
Beck, Ulrich. 2009. World at Risk. 1 edition. Cambridge, UK; Malden, MA: Polity Press.
Behre Dolbear & Company, Ltd., Marshall Miller and Associates, Inc., and PAC Geological
Consulting, Inc. 2009. “Technical Report on the Coles Hill Uranium Property Pittsylvania
County, Virginia, United States of America.” Prepared for Santoy Resources, Ltd. and
Virginia Uranium, Inc.
Bell, Catherine. 2009. Ritual: Perspectives and Dimensions. Reissue edition. New York: Oxford
University Press.
Bell, Daniel. 2016. The China Model: Political Meritocracy and the Limits of Democracy. Reprint
edition. Princeton, New Jersey: Princeton University Press.

195

Bellah, Robert N. 1992. The Broken Covenant: American Civil Religion in Time of Trial. University
of Chicago Press.
Bennett, W. Lance. 1980. “Myth, Ritual, and Political Control.” Journal of Communication;
Philadelphia, Etc. 30 (4): 166–179.
Berger, Peter L. 1969. The Sacred Canopy: Elements of a Sociological Theory of Religion. Reprint
edition. New York: Anchor.
Berger, Peter L., and Thomas Luckmann. 1966. The Social Construction of Reality: A Treatise in
the Sociology of Knowledge. New York: Anchor.
Bickis, Ian. 2015. “Troubled, Delayed Cigar Lake Uranium Mine Finally Has Its Official Launch |
CTV News.” The Canadian Press, September 23, 2015.
https://www.ctvnews.ca/canada/cigar-lake-uranium-mine-officially-launched-innorthern-sask-1.2577088.
Bird, Frederick. 1980. “The Nature and Function of Ritual Forms: A Sociological Discussion.”
Studies in Religion/Sciences Religieuses 9 (4): 387–402.
https://doi.org/10.1177/000842988000900401.
Boardman, Anthony, David Greenberg, Aidan Vining, and David Weimer. 2010. Cost-Benefit
Analysis: Concepts and Practice. 4 edition. Boston: Pearson.
Bourdieu, Pierre. 1991. Language and Symbolic Power. Edited by John Thompson. Translated by
Gino Raymond and Matthew Adamson. Reprint edition. Cambridge: Harvard University
Press.
Bozick, Tara. 2010. “‘Stakeholders’ Clash at NAS Uranium Meeting | South Boston Virginia News
| TheNewsRecord.Com.” Danville Register & Bee, December 15, 2010.
196

http://www.sovanow.com/index.php?/news/article/stakeholders_clash_at_nas_uraniu
m_meeting/.
———. 2011. “Report Provides Uranium Discussion Framework.” The News & Advance,
December 16, 2011. http://www.newsadvance.com/rockingham_now/news/reportprovides-uranium-discussion-framework/article_d2862456-4094-5f1c-a5421297438824ba.html.
Breslau, Daniel, and Yuval Yonay. 1999. “Beyond Metaphor: Mathematical Models in Economics
as Empirical Research.” Science in Context. July 1999.
https://doi.org/10.1017/S0269889700003446.
Broome, Gerry. 2014. “Duke Energy Apologizes for Nation’s Third-Largest Coal-Ash Spill.” CBS
News, February 8, 2014. https://www.cbsnews.com/news/duke-energy-apologizes-fornations-third-largest-coal-ash-spill/.
———. 2015. “Duke Energy Fined $102 Million in Coal Ash Spill.” CBS News, May 14, 2015.
https://www.cbsnews.com/news/duke-energy-fined-102-million-in-coal-ash-spill/.
Cameco. 2017. “Cameco to Suspend Production from McArthur River and Key Lake Operations
and Reduce Its Dividend.” Cameco. November 8, 2017.
https://www.cameco.com/media/news/cameco-to-suspend-production-frommcarthur-river-and-key-lake-operations-an.
CEC. 2010. “Request for Proposals—Socioeconomic Study of Impact of Uranium Mining.”
Chapman, S., and S. M. Carter. 2003. “‘Avoid Health Warnings on All Tobacco Products for Just
as Long as We Can’: A History of Australian Tobacco Industry Efforts to Avoid, Delay and

197

Dilute Health Warnings on Cigarettes.” Tobacco Control 12 (suppl 3): iii13–22.
https://doi.org/10.1136/tc.12.suppl_3.iii13.
Chmura. 2011. “The Socioeconomic Impact of Uranium Mining and Milling in the Chatham
Labor Shed, Virginia.” Chmura Economics & Analytics.
Chmura Economics & Analytics. 2010. “Proposal: Socioeconomic Study of Impact of Uranium
Mining.”
Christiansen, Andreas. 2018. “On the Cognitive Argument for Cost-Benefit Analysis.” Ethical
Theory and Moral Practice, April, 1–14. https://doi.org/10.1007/s10677-018-9883-9.
Coles, Walter. 2014. “Uranium Offers Clean Path to Economic Revival.” Richmond TimesDispatch, March 22, 2014. http://www.richmond.com/opinion/theiropinion/columnists-blogs/guest-columnists/uranium-offers-clean-path-to-economicrevival/article_d6d1d56a-d5ff-501c-95ff-7b0b8bc72c8f.html.
Collins, H. M., and Robert Evans. 2002. “The Third Wave of Science Studies Studies of Expertise
and Experience.” Social Studies of Science 32 (2): 235–96.
https://doi.org/10.1177/0306312702032002003.
Collins, Harry, and Robert Evans. 2007. Rethinking Expertise. University of Chicago Press.
Collins, Harry, and Trevor Pinch. 2002. The Golem at Large: What You Should Know about
Technology. Reprint edition. Cambridge: Cambridge University Press.
Dahl, Robert A. 2005. “What Political Institutions Does Large-Scale Democracy Require?”
Political Science Quarterly 120 (2): 187–97. https://doi.org/10.2307/20202514.
Dahl, Robert Alan. 1989. Democracy and Its Critics. Yale University Press.

198

Damisch, Lysann, Barbara Stoberock, and Thomas Mussweiler. 2010. “Keep Your Fingers
Crossed! How Superstition Improves Performance.” Psychological Science 21 (7): 1014–
20.
Dawson, Steven. 2003. “McArthur River Mine Running Again.” Canadian Mining Journal,
October. http://www.canadianminingjournal.com/features/mcarthur-river-minerunning-again/.
Dobes, Leo, George Argyrous, and Joanne Leung. 2016. Social Cost-Benefit Analysis in Australia
and New Zealand. The State of Current Practice and What Needs to Be Done. ANU Press.
https://doi.org/10.26530/OAPEN_610768.
Dow Design. 2016. “Cigarette Plain Packaging: Beware Unintended Outcomes.” October 7,
2016. https://dowdesign.co.nz/aboutus/cigarette-plain-packaging-beware-unintendedoutcom.
Dravo. 1984. “Volume I: Technical Summary and 1984 Supplement with Supporting Technical
Memoranda of An Evaluation of Uranium Development in Pittslvania County, Virginia
(October 15, 1983).” Dravo Engineers, Inc.
Dryzek, John, and Patrick Dunleavy. 2009. Theories of the Democratic State. 2009 edition.
Basingstoke, Hampshire ; New York: Palgrave Macmillan.
Durkheim, Emile. 1995. The Elementary Forms of Religious Life. Translated by Karen E. Fields.
Reprint edition. New York: Free Press.
Energy Fuels, Inc. 2017. “American Uranium. Global Energy.” January.
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0ahUKE
wjrvqqgwo7XAhWJiVQKHdL7AJAQFgguMAE&url=http%3A%2F%2Fwww.energyfuels.co
199

m%2Fwp-content%2Fuploads%2F2017%2F02%2F2017-01-Energy-Fuels-CorpPresFINAL3.pdf&usg=AOvVaw0mvu8LIXZUsQeq-NdMdw5i.
Epstein, Steven. 1995. “The Construction of Lay Expertise: AIDS Activism and the Forging of
Credibility in the Reform of Clinical Trials.” Science, Technology, & Human Values 20 (4):
408–37. https://doi.org/10.2307/689868.
———. 2011. “Misguided Boundary Work in Studies of Expertise: Time to Return to the
Evidence.” Critical Policy Studies 5 (3): 323–28.
https://doi.org/10.1080/19460171.2011.606306.
Ezrahi, Yaron. 1990. The Descent of Icarus: Science and the Transformation of Contemporary
Democracy. Harvard University Press.
———. 2012. Imagined Democracies: Necessary Political Fictions. Cambridge University Press.
Farrell, Diana, and Andrew Goodman. 2013. “Government by Design: Four Principles for a
Better Public Sector | McKinsey & Company.” December 2013.
https://www.mckinsey.com/industries/public-sector/our-insights/government-bydesign-four-principles-for-a-better-public-sector.
Fernandes, Deirdre. 2011. “Uranium-Mining Company Disputes Va. Beach Study.” VirginianPilot, August 24, 2011. http://pilotonline.com/news/local/environment/uraniummining-company-disputes-va-beach-study/article_a9601f56-f694-5f73-a66bf0c818ab31c6.html.
Fernandez, James W. 1965. “Symbolic Consensus in a Fang Reformative Cult.” American
Anthropologist 67 (4): 902–29.

200

Fiske, William Brice. 2012. “Virginia’s Moratorium: Is Uranium Mining on the Horizon in the
Commonwealth.” William & Mary Environmental Law and Policy Review 37
(September): 289.
Franklin, Ben A. 1981. “Search for Uranium Deposits Divides Virginians.” The New York Times,
November 15, 1981. http://www.nytimes.com/1981/11/15/us/search-for-uraniumdeposits-divides-virginians.html.
Gabriel, Trip. 2013. “Rift Widens Over Mining Uranium in Virginia.” The New York Times,
January 19, 2013, sec. U.S. http://www.nytimes.com/2013/01/20/us/rift-widens-overmining-uranium-in-virginia.html.
Geertz, Clifford, and Robert Darnton. 2017. The Interpretation of Cultures. 3 edition. Basic
Books.
Gieryn, Thomas F. 1999. Cultural Boundaries of Science: Credibility on the Line. University of
Chicago Press.
GMU CRA. 2010. “Proposal for Socioeconomic Study of Impact of Uranium Mining.”
GMU CSSR. 2010. “Proposal for the Socioeconomic Study of Impact of Uranium Mining and
Milling Operations on Quality of Life and Economic Well-Being in Chatham, Virginia.”
Goffman, Erving. 1959. The Presentation of Self in Everyday Life. 1 edition. New York N.Y.:
Anchor.
Goldschmidt, Nils, and Benedikt Szmrecsanyi. 2007. “What Do Economists Talk About? A
Linguistic Analysis of Published Writing in Economic Journals.” The American Journal of
Economics and Sociology 66 (2): 335–78. https://doi.org/10.2307/27739637.

201

Haines, Errin. 2013. “Senator Withdraws Va. Bill to Lift Ban on Uranium Mining.” Washington
Post, January 31, 2013, sec. Virginia Politics. https://www.washingtonpost.com/local/vapolitics/senator-withdraws-va-bill-to-lift-ban-on-uraniummining/2013/01/31/7de1147a-6be0-11e2-ada0-5ca5fa7ebe79_story.html.
Halfon, Saul. 2006. The Cairo Consensus: Demographic Surveys, Women’s Empowerment, and
Regime Change in Population Policy. Lanham, MD: Lexington Books.
Halladay, C. R. 1989. “The Swanson Uranium Deposit, Virginia: A Structurally Controlled, U-P
Albitite Deposit.” http://inis.iaea.org/Search/search.aspx?orig_q=RN:20065630.
Hampton Roads Chamber of Commerce. 2012. “Two Sides of Uranium Mining Issue.” Hampton
Roads Chamber of Commerce. December 6, 2012. http://hamptonroadschamber.com/.
Hanley, Nick, Jason F. Shogren, and Ben White. 2001. Introduction to Environmental Economics.
Oxford ; New York: Oxford University Press.
Hilgartner, Stephen. 2000. Science on Stage: Expert Advice as Public Drama. 1 edition. Stanford,
Calif: Stanford University Press.
Hughes, Brittany. 2013. “McAuliffe Vows No Uranium Mining.” Danville Register & Bee,
November 13, 2013. http://www.newsadvance.com/news/local/mcauliffe-vows-nouranium-mining/article_1064541c-4c67-11e3-befe-0019bb30f31a.html.
IAEA, and OECD. 2014. Uranium 2014: Resources, Production and Demand. Uranium. OECD
Publishing. http://www.oecd-ilibrary.org/nuclear-energy/uranium-2014_uranium-2014en.

202

IEA, and NEA. 2015. “Technology Roadmap: Nuclear Energy.”
http://www.iea.org/publications/freepublications/publication/technology-roadmapnuclear-energy-2015-.html.
Irwin, Alan, and Brian Wynne, eds. 1996. Misunderstanding Science?: The Public Reconstruction
of Science and Technology. Cambridge; New York: Cambridge University Press.
Jack Faucett Associates, Inc. 2010. “Proposal: Socioeconomic Impacts of Uranium Mining in
Virginia.”
Jamieson, Dale. 2008. Ethics and the Environment: An Introduction. Cambridge, UK ; New York:
Cambridge University Press.
Jasanoff, Sheila. 2003. “Technologies of Humility: Citizen Participation in Governing Science.”
Minerva 41 (3): 223–44. https://doi.org/10.1023/A:1025557512320.
JPMorgan Chase Institute. 2018. “About the Institute | JPMorgan Chase Institute.” JPMorgan
Chase & Co. March 2018.
https://www.jpmorganchase.com/corporate/institute/about.htm.
Kelman, Steven. 1981. “Cost-Benefit Analysis: An Ethical Critique.” Regulation 5: 33.
Kertzer, David I. 1989. Ritual, Politics, and Power. Reprint edition edition. New Haven: Yale
University Press.
Kesenne, S. 2005. “Do We Need an Economic Impact Study or a Cost-Benefit Analysis of a
Sports Event?” European Sport Management Quarterly 5 (2): 133–42.
https://doi.org/10.1080/16184740500188789.
Klamer, Arjo, and Donald McCloskey. 1992. “Accounting as the Master Metaphor of
Economics.” European Accounting Review 1 (1): 145–60.
203

Kumar, Anita. 2011. “Virginia Lawmakers Flying to France as Part of Lobbying Push for Uranium
Mining.” Washington Post, June 16, 2011, sec. D.C. Politics.
https://www.washingtonpost.com/local/dc-politics/virginia-lawmakers-flying-to-franceas-part-of-lobbying-push-for-uranium-mining/2011/06/15/AG0BDxXH_story.html.
Laland, Kevin N. 2017. Darwin’s Unfinished Symphony: How Culture Made the Human Mind.
Princeton, NJ: Princeton University Press.
Leach, E. R. 1954. Political Systems of Highland Burma: A Study of Kachin Social Structure.
Oxford: Bloomsbury Academic.
Lipari, L. 1999. “Polling as Ritual.” Journal of Communication 49 (1): 83–102.
https://doi.org/10.1111/j.1460-2466.1999.tb02783.x.
Livermore, Michael A., and Richard L. Revesz, eds. 2013. The Globalization of Cost-Benefit
Analysis in Environmental Policy. 1 edition. Oxford ; New York: Oxford University Press.
Lukes, Steven. 1975. “Political Ritual and Social Integration.” Sociology 9 (2): 289–308.
https://doi.org/10.2307/42851629.
MacKenzie, Donald A., Fabian Muniesa, and Lucia Siu, eds. 2007. Do Economists Make
Markets?: On the Performativity of Economics. Princeton: Princeton University Press.
MacKenzie, Donald, and Yuval Millo. 2003. “Constructing a Market, Performing Theory: The
Historical Sociology of a Financial Derivatives Exchange.” American Journal of Sociology
109 (1): 107–45. https://doi.org/10.1086/374404.
Mäki, Uskali. 1988. “How to Combine Rhetoric and Realism in the Methodology of Economics.”
Economics and Philosophy 4 (1): 89–109. https://doi.org/10.1017/S0266267100000353.

204

Marvin, Carolyn. 1994. “Fresh Blood, Public Meat: Rituals of Totem Regeneration in the 1992
Presidential Race.” Communication Research 21 (3): 264–92.
https://doi.org/10.1177/009365094021003002.
McCloskey, Donald N. 1983. “The Rhetoric of Economics.” Journal of Economic Literature 21 (2):
481–517. https://doi.org/10.2307/2724987.
———. 1995. “Metaphors Economists Live By.” Social Research 62 (2): 215–37.
https://doi.org/10.2307/40971092.
McComas, Katherine, John C. Besley, and Laura W. Black. 2010. “The Rituals of Public
Meetings.” Public Administration Review 70 (1): 122–30.
McKinsey Global Institute. 2012. “Investing in Growth: Europe’s Next Challenge.” McKinsey &
Company.
Meyer, John W., and Brian Rowan. 1977. “Institutionalized Organizations: Formal Structure as
Myth and Ceremony.” American Journal of Sociology 83 (2): 340–63.
Moran, Robert E. 2011. “Site-Specific Assessment of the Proposed Uranium Mining and Milling
Project at Coles Hill, Pittsylvania County, VA.”
Moretti, Cecilia, and John Spoehr. 2017. “Valuing Social Outcomes.” Adeleide, Australia:
Australian Industrial Transformation Institute.
Mott, Frank Luther, and Chester E. Jorgenson. 1936. “Letter to Joseph Priestly.” In Benjamin
Franklin: Representative Selections, with Introduction, Bibliography and Notes. American
Book Company.
NAS. 2011. “Uranium Mining in Virginia: Scientific, Technical, Environmental, Human Health and
Safety, and Regulatory Aspects of Uranium Mining and Processing in Virginia.”
205

Washington, DC: The National Academies Press.
http://www.nap.edu/catalog/13266/uranium-mining-in-virginia-scientific-technicalenvironmental-human-health-and-safety-and-regulatory-aspects-of-uranium-miningand-processing-in-virginia.
Nyborg, Karine, and Inger Spangen. 2000. “Cost-Benefit Analysis and the Democratic Ideal.”
Nordic Journal of Political Economy 26 (1): 83–93.
ODU SSRC. 2010. “A Proposal to Conduct a Study of the Impact of Uranium Mining and Milling
Operations on Economic Well-Being and Quality of Life in Coles Hill, Virginia and the
Surrounding Region.”
OECD. 2007. “Policy Brief: Assessing Environmental Policies.”
Oreskes, Naomi, and Erik M. Conway. 2010. Merchants of Doubt: How a Handful of Scientists
Obscured the Truth on Issues from Tobacco Smoke to Global Warming. Reprint edition.
New York: Bloomsbury Press.
O’Rourke, Brendan K. 2014. “Learning from Interacting: Language, Economics and the
Entrepreneur.” On the Horizon 22 (4): 245–55. https://doi.org/10.1108/OTH-01-20140002.
Pew-MacArthur Results First Initiative. 2017. “How States Engage in Evidence-Based
Policymaking.” Pew-MacAurthur Results First Initiative.
Plumstead, Janice. 2012. “Economic Impact Analysis - PwC, Prepared for the 2012 Americas
School of Mines.” May 16.
Porter, Theodore M. 1995. Trust in Numbers: The Pursuit of Objectivity in Science and Public
Life. Princeton University Press.
206

Quah, Euston, and Raymond Toh. 2011. Cost-Benefit Analysis: Cases and Materials. Milton Park,
Abingdon, Oxon ; New York: Routledge.
Remnick, David. 2018. “Cambridge Analytica and a Moral Reckoning in Silicon Valley.” The New
Yorker, April 2, 2018.
Reuters. 2017. “Cameco to Suspend Production from McArthur River Mine, Reduce Dividend.”
Reuters, November 8, 2017. https://www.reuters.com/article/camecorestructuring/cameco-to-suspend-production-from-mcarthur-river-mine-reducedividend-idUSL1N1NE2M4.
Revesz, Richard L., and Michael A. Livermore. 2008. Retaking Rationality: How Cost-Benefit
Analysis Can Better Protect the Environment and Our Health. Oxford; New York: Oxford
University Press.
Richmond Times-Dispatch. 2015. “Editorial: Uranium Mining Debate Resurfaces Again.”
Richmond Times-Dispatch. August 9, 2015. http://www.richmond.com/opinion/ouropinion/editorial-uranium-mining-debate-resurfaces-again/article_b8eb0cf8-46aa5eb0-80b1-d9551e59a715.html.
Rosenberg, Ronald H. 1984. “Uranium Mining and Milling in Virginia: An Analysis of Regulatory
Choice.” Virginia Journal of Natural Resources Law 4: 81.
Rowe, Gene, Tom Horlick-Jones, John Walls, and Nick Pidgeon. 2005. “Difficulties in Evaluating
Public Engagement Initiatives: Reflections on an Evaluation of the UK GM Nation? Public
Debate about Transgenic Crops.” Public Understanding of Science 14 (4): 331–52.
https://doi.org/10.1177/0963662505056611.

207

RRBA. 2016. “RRBA.ORG.” Roanoke River Basin Association. June 4, 2016.
https://rrba.org/about/who/.
RTI. 2012. “Proposed Uranium Mine and Mill, Coles Hill Virginia: An Assessment of Possible
Socioeconomic Impacts.” RTI International.
Sagoff, Mark. 2007. The Economy of the Earth: Philosophy, Law, and the Environment. 2 edition.
Cambridge ; New York: Cambridge University Press.
Sarewitz, Daniel. 2004. “How Science Makes Environmental Controversies Worse.”
Environmental Science & Policy 7 (5): 385–403.
https://doi.org/10.1016/j.envsci.2004.06.001.
Schneider, Mycle, and Antony Patrick Froggatt. 2016. “The World Nuclear Industry Status
Report 2016.” https://www.worldnuclearreport.org/-2016-.html.
———. 2017. “The World Nuclear Industry Status Report 2017.”
https://www.worldnuclearreport.org/-2017-.html.
SELC. 2018a. “Uranium Mining - A Risky Experiment | Southern Environmental Law Center.”
February 2018. https://www.southernenvironment.org/cases-and-projects/uraniummining-a-risky-experiment.
———. 2018b. “About SELC | Southern Environmental Law Center.” February 11, 2018.
https://www.southernenvironment.org/about-selc.
Sinden, Amy. 2014. “Cost-Benefit Analysis, Ben Franklin, and the Supreme Court.” UC Irvine Law
Review 4:1175 (4).
Slaughter, Kay. 2008. “Should Virginia Lift Its Moratorium on the Mining and Milling of
Uranium?” August 27.
208

Souza, Lorraine de. 2018. Cigarette Photos.
Spencer, Jack. 2008. “Uranium Mining Is Important for Securing America’s Energy Future.” The
Heritage Foundation. March 25, 2008. /environment/report/uranium-mining-importantsecuring-americas-energy-future.
Springston, Rex. 2012. “Sunday Q&A with Cale Jaffe.” Richmond Times-Dispatch, December 9,
2012.
Staff, Times-Dispatch. 2007. “Mining of Uranium in Virginia Proposed.” Richmond TimesDispatch, August 31, 2007. http://www.richmond.com/news/mining-of-uranium-in-vaproposed/article_02de8cd1-6b6f-5bef-be3c-f43f203bf819.html.
Star-Tribune. 2012. “Danville Pittsylvania County Chamber of Commerce’s Board of Directors
Backs Uranium Ban.” Chatham Star-Tribune, December 12, 2012.
Steinemann, Anne C., William C. Apgar, and H. James Brown. 2005. Microeconomics for Public
Decisions. Mason, Ohio: Thomson/South-Western.
Stirling, Andy. 2005. “Opening-up or Closing down? Analysis, Participation and Power in the
Social Appraisal of Technology.” In Science and Citizens: Globalization and the Challenge
of Engagement, edited by Melissa Leach, Ian Scoones, and Brian Wynne. Zed Books.
Tesh, Professor Sylvia Noble. 1988. Hidden Arguments: Political Ideology and Disease
Prevention Policy. New Brunswick, N.J: Rutgers University Press.
The Canadian Press. 2007. “Graphic Warnings on Cigarette Packs Effective: Study.” CBC News,
February 6, 2007. http://www.cbc.ca/news/graphic-warnings-on-cigarette-packseffective-study-1.631399.

209

The Heritage Foundation. 2018. “The Heritage Foundation.” The Heritage Foundation. April
2018. https://www.heritage.org/about-heritage/mission.
The Pew Charitable Trusts. 2013. “States’ Use of Cost-Benefit Analysis - The Pew Charitable
Trusts.” http://bit.ly/1fl3WI1.
“Time to Allow Uranium Mining in Virginia.” n.d. The Heritage Foundation. Accessed June 14,
2013. http://www.heritage.org/research/reports/2012/10/time-to-allow-uraniummining-in-virginia.
TMI. 1984. “Cost-Benefit Analysis of Mining & Milling Uranium at the Swanson Site in
Pittsylvania County, Virginia.” Tayloe Murphy Institute.
Tonkin, Elizabeth. 1979. “Masks and Powers.” Man 14 (2): 237–48.
https://doi.org/10.2307/2801565.
Uranium Mining Subcommittee. 2011. “Uranium Mining: A Historical Perspective for Virginia.”
US/UAG. 1985. “Report to the Governor and the General Assembly of Virginia.” Senate
Document No. 15. Virginia Coal and Energy Commission.
UTF. 1984. “Report of the Uranium Task Force, Commonwealth of Virginia.”
Vining, Aidan R., and David L. Weimer. 1992. “Welfare Economics as the Foundation for Public
Policy Analysis: Incomplete and Flawed but Nevertheless Desirable.” The Journal of
Socio-Economics 21 (1): 25–37. https://doi.org/10.1016/1053-5357(92)90023-Z.
Virginia Business. 2012. “Report Says Uranium Mining Would Benefit Region,” October 1, 2012.
http://www.virginiabusiness.com/news/article/report-says-uranium-mining-wouldbenefit-region.

210

Virginia Uranium, Inc. 2011. “Virginia Uranium Animation.” December 16.
https://vimeo.com/33799447.
Viscusi, W. Kip. 1994. “Cigarette Taxation and the Social Consequences of Smoking.” In .
Washington, D.C.: National Bureau of Economic Research.
http://www.nber.org/papers/w4891.pdf.
Watson-Jones, Rachel E., and Cristine H. Legare. 2016. “The Social Functions of Group Rituals.”
Current Directions in Psychological Science 25 (1): 42–46.
https://doi.org/10.1177/0963721415618486.
Weimer, David, ed. 2008. Cost-Benefit Analysis and Public Policy. 1 edition. New York, N.Y.:
Wiley-Blackwell.
Whitehouse, Harvey, and Jonathan A. Lanman. 2014. “The Ties That Bind Us: Ritual, Fusion, and
Identification.” Current Anthropology 55 (6): 674–95. https://doi.org/10.1086/678698.
Whitley, Tyler. 1985. “Baliles and Durrette Oppose Uranium Mines, Slurry Pipelines.” Richmond
Times-Dispatch (VA), September 9, 1985, Metro edition.
Wilentz, Sean. 1985. Rites of Power: Symbolism, Ritual, and Politics Since the Middle Ages.
University of Pennsylvania Press.
WNISR, and VISIONSCARTO. 2017. “World Nuclear Power Reactor Construction 1951–2017.”
January 2017. https://visionscarto.net/maps/thebulletin-nuclear-construction/#tab=iso;
World Nuclear News. 2015. “Second Lawsuit Challenges Virginia Uranium Ban.” November 26,
2015. http://www.world-nuclear-news.org/UF-Second-lawsuit-challenges-Virginiauranium-ban-2611157.html.

211

Wynne, Brian. 1992. “Misunderstood Misunderstanding: Social Identities and Public Uptake of
Science.” Public Understanding of Science 1 (3): 281–304. https://doi.org/10.1088/09636625/1/3/004.
———. 2005. “Risk as Globalizing ‘democratic’ Discourse? Framing Subjects and Citizens.” In
Science and Citizens: Globalization and the Challenge of Engagement, edited by Melissa
Leach, Ian Scoones, and Brian Wynne. Zed Books.
Yearley, Steven. 2005. Cultures of Environmentalism: Empirical Studies in Environmental
Sociology. Basingstoke: Palgrave Macmillan.
Zycher, Benjamin. 2016. “The Magic of the EPA’s Benefit/CostAnalysis.” The Hill, June 3, 2016.
http://thehill.com/blogs/pundits-blog/energy-environment/282079-the-magic-ofbenefit-cost-analysis-at-the-epa.

212

