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Abstract

The research question is: How do nuclear scientists and engineers talk internally about the Fukushima accident? This
project examines the role that the Fukushima crisis has on the way energy scientists and engineers talk about the future
of energy technologies in the context of climate change and the need for new energy policy. Previous research on the
interconnection between science and policy has mainly focused on cases in which scientists and engineers
communicate with non-scientists in public venues. This project adopts a unique approach by examining how scientists
and engineers manage boundaries between science and policy in internal conversations. The innovation of the project
is to discover whether engineers and scientists: 1) blend technical and prudential modes of reasoning; and 2) manage
science and policy boundaries within their professional and purportedly “technical” communication. The significance
of this research is that because sustainable energy policy is an important contemporary sociopolitical topic, it is helpful
to see how nuclear scientists talk about nuclear power as a sociopolitical issue in addition to its technical viability.
Significantly, the project sought to discover how the Fukushima accident was discussed by nuclear scientists and
engineers. Furthermore, this research provides needed empirical research on the internal expert-to-expert rhetoric
amongst scientists. This project used both qualitative and rhetorical methods to analyze ethnographic and interview
data gathered at professional nuclear science and engineering conferences. Qualitative methods of participant
observation and interviewing were used to collect the data about how nuclear scientists and engineers talk among
themselves about the non-technical aspects of nuclear power. The data was then coded and analyzed using the Socio-
Political Elements of Energy Development (SPEED) framework to uncover the rhetorical strategies used by nuclear
scientists and engineers to discuss the sociopolitical aspects of nuclear energy . The initial findings of this research
are: first, description of the ways scientists are talking about Fukushima is valuable because it has not been researched
before and will add to scholarship in rhetoric of science. Second, there is potential to contribute to our understanding
of the role that scientists and engineers have in the development of energy policy.
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1. Introduction

This project examines how scientists and engineers researching low-carbon energy technologies talk among
themselves about the social, political, and cultural implications of their research. That project examines expert-to-
expert discussions among scientists and engineers about low-carbon energy technologies, particularly within two
distinct but related energy technology sectors: wind, and nuclear. Using ethnographic and interview methods, the
research team collected data at a nuclear science and engineering professional conferences where scientists and
engineers gather to discuss their research. This paper presents the initial findings from analysis of one part of the larger



data set focused on the way nuclear scientists and engineers talk among themselves about the Fukushima Daiichi
nuclear power plant accident that occurred in Japan in March 2011 following an earthquake and tsunami..

In order to understand how nuclear scientists and engineers talk about the implications of the Fukushima accident
on their professional community and the future of energy technologies, the research question for this project is: How
do nuclear scientists and engineers talk internally among themselves about the Fukushima accident? More specifically,
this project examines the role that the Fukushima accident had on the way energy scientists and engineers talk about
not just the technical, but also the sociopolitical implications that Fukushima had for nuclear power such as the future
of nuclear energy technologies in the context of climate change and the need for new energy policy. It is important to
observe and describe how scientists talk about nuclear energy as a sociopolitical issue and not just a technical issue
because it reveals the interconnection between science and politics (e.g., Hart & Victor, 1993; Lahsen, 2005; Shackley
& Wynne, 1995, 1996; Yearley, 2008). Past research in rhetoric of science primarily focuses on how scientists use
technical reasoning in their internal dialogue and only use sociopolitical (or prudential) reasoning in rhetoric aimed at
non-scientist publics (Goodnight, 2005). Yet, Science, Technology & Society (STS) scholars argue that scientists and
engineers integrate technical and prudential reasoning, often without conscious recognition (Douglas, 2009; Kincaid,
Dupre, & Wylie, 2007; Longino, 1990; Machamer & Wolters, 2004). This research will expand the focus of rhetoric
of science research by describing how scientists talk among themselves about the sociopolitical aspects of their
research and used both technical and prudential forms of reasoning. In the remainder of this paper, | will discuss the
research method, the initial results, and conclude with the importance of this research for scholarship in rhetoric of
science.

2. Research Method

In order to answer the research question, | used two research methods: qualitative and rhetorical. Qualitative research
was used to collect the data, which is based on participant observation and interviews with key scientists and engineers
at a national nuclear society conference. Other members of the research team collected this data, which includes
interviews and transcripts from conference sessions. The data was entered into NVivo qualitative analysis software.
This research project analyzed a subset of the data collected by the larger research team. To analyze how nuclear
scientists and engineers talked about the Fukushima accident, this project only analyzed the data in which Fukushima
was explicitly discussed by nuclear scientists and engineers at a professional conference.

Rhetorical methods were used to analyze the internal expert-to-expert rhetoric of nuclear energy scientists and
engineers to discover the forms of technical and prudential reasoning. Our rhetorical analysis followed a codebook
based on the Socio-Political Evaluation of Energy Deployment (SPEED) Framework (Stephens, Peterson and Wilson,
2007). The SPEED framework assumes that sociopolitical influences on energy technology include at least six themes:
(1) Cultural, (2) Economic, (3) Environmental, (4) Legal, (5) Political, (6) Technical Functions. The research team
collapsed the Legal and Political into one code for this study because there were not significant differenced in the data
between legal and political functions. According to Stephens, Wilson, and Peterson, “We present three research
methods that could be applied within the SPEED framework that could be particularly helpful in understanding the
integrated socio-political influences on energy technology deployment: (1) policy review and analysis, (2) media
analysis, and (3) focus groups and structured interviews with key stakeholders. By integrating the fields of technology
diffusion, environmental policy, comparative analysis of states, and risk perception, future empirical research
conducted within this SPEED framework will improve understanding of the interconnected socio-political influences
on energy technology deployment to enable energy modelers, policy-makers, energy professionals, state planners and
other stakeholders to develop and implement more effective strategies to accelerate the deployment of emerging
energy technologies” (Stephens et al., 2007, p.22). This project expands on the SPEED framework by extending it to
analysis of ethnographic observation and interviewing data.

The author and an additional researcher on the team conducted sentence-level coding of the data described above
using the SPEED framework. To isolate the data pertaining to the Fukushima accident, the researcher conducted word
searches using Nvivo software to find the relevant interviews and conference session transcripts that included
discussion of the Fukushima disaster. The search query that was used for this project was: Fukushima OR Japan OR
Tsunami OR Earthquake OR Meltdown OR Seismic, including stems (so terms like Japanese or earthquakes were
also included). This yielded 1 ethnographic interview, 2 long interviews and 8 conference session transcripts, for a
total of 275 sentences. Each individual sentence was coded for the six themes in the SPEED framework. If a sentence
was coded with one of the six themes, then the coder assessed the tone to indicate whether the speaker gave the theme
a negative or positive inflection. The two coders obtained intercoder reliability of 94%.
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Some of the SPEED themes were broken down into several different sub-nodes for this particular project to add
detail to our analysis. Under cultural, there were three sub-nodes: Nuclear Community Attitudes Towards Risk, Safety
Culture and Public Backlash. Nuclear Community Attitudes Towards Risk Negative is used for a sentence in which
the Fukushima disaster demonstrates that the scientific community does not take risks seriously. Nuclear Community
Attitudes Towards Risk Positive stands for sentences where the Fukushima disaster demonstrates that the scientific
community takes risks seriously. Safety Culture Negative is used for a sentence in which the Fukushima is
representative of systemic safety culture failures that need reform. Safety Culture Positive is used when the sentence
indicates that no sweeping changes are needed because problems were isolated to the Japanese nuclear science
community. Public Backlash Negative stands for instances when the general public have and/or will turn against
nuclear energy and demand new restrictions. Public Backlash Positive stands for general public has and/or will
continue to support nuclear energy in wake of disaster.

The economic theme used Cost of Industry Negative for sentences in which Fukushima has and/or will create cost
burdens to industry in the form of cleanup, new regulations, and/or stalling of new projects. Cost of Industry Positive
was used for instances when Fukushima will not lead to cost burdens for the industry; economic fallout for industry
as a whole is minimal.

Under the environmental theme, there were three sub-nodes: Natural Disasters, Environmental Fallout, and Human
Impact. Natural Disasters Negative is used when the Fukushima disaster shows current standards are not good enough
to protect against natural disaster. Natural Disasters Positive indicates that current standards good enough to withstand
natural disasters; Fukushima was an anomaly. Environmental Fallout Negative is used when the sentence indicates
that the Fukushima disaster has and/or will have negative impact on the surrounding environment in Japan.
Environmental Fallout Positive, on the other hand, indicates that Fukushima hasn’t and/or will have little impact on
the surrounding environment in Japan. Human Impact Negative is used when the sentence indicated that the
Fukushima disaster has and/or will have negative effects on local human populations (e.g. radiation, displacement).
Human Impact Positive indicates that the Fukushima disaster has and/or will not have negative effects on local human
population; and fears of such effects are overblown.

Under Political/Legal, there are two sub-titles: Governments Reaction on Fukushima and New Standards Post-
Fukushima. We used Government Reaction to Fukushima Negative when sentences indicated that government leaders
have and/or will turn against nuclear because of disaster. Government Reaction to Fukushima Positive indicates that
government leaders are and/or will continue to be supportive of nuclear in spite of disaster. New Standards Post-
Fukushima Negative is used for sentences that talk about governments creating new regulations; and that these new
regulations will be burdensome. New Standards Post-Fukushima Positive was used for sentences that indicate that
governments will not enact new reforms and/or new reforms will not be burdensome.

Under the technical node, Technological Safety Negative is used for instances when the Fukushima disaster shows
technological changes are needed; current technology not safe enough. Technological Safety Positive is used for
sentences that indicate that current technology is safe; and that the disaster was result of using outdated or “bad”
technology.

3. Results

The following bullets list the frequency of each of the codes within the 275-sentence data set for this project.

Community Attitudes Towards Risk Negative - 23 times.
Safety Cultural Negative - 31 times.

Public backlash Negative - 27 times.

Community Attitudes Towards Risk Positive - 31times.
Safety Culture Positive -19 times.

Public Backlash Positive - 18 times.

Cost of Industry Negative - 22 times.

Cost of Industry Positive - 6 times.

Natural Disaster Negative - 29 times.

Environmental fall out Negative - 6 times.

Human Impact Negative - 10 times.

Natural Disaster Positive - 4 times.
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Environmental Fall Out Positive - 1 time.
Human Impact Positive - 15 times.
Governments Reaction Negative - 12 times.
New Standards Negative - 15 times.
Governments Reaction Positive - 3 times.
New Standard Positive - 1 time.

Tech Safety Negative - 7 times.

Tech Safety Positive - 10 times.

The top three topics coded are: Nuclear Community Attitudes Towards Risk Positive, Safety Culture Negative and
Natural Disasters Negative. The three topics that were coded the least are;: Governments Reaction Positive, New
Standard Positive and Environmental Fall Out. Also, there are two really strong correlations: 1) a correlation between
Nuclear Community Attitudes Towards Risk Negative and Public Backlash Negative and, 2) a correlation between
Public Backlash Negative and Cost to Industry Negative. Based on the frequency of the codes, our intial findings
reveal that scientists and engineers have some debates within their field about cultural factors especially on Safety
Culture and Community Attitudes Towards Risk.

4. Discussion of Results

The results confirm our general hypothesis and previous research that suggests that when nuclear scientists and
engineers talk internally among themselves, they are talking about both technological and sociopolitical aspects of
their technologies and they use both technical reasoning and prudential reasoning (Goodnight, 2005 ). Indeed, the
results indicate that the discussion of the Fukushima disaster often invoked sociopolitical issues more than technical
issues. Based on the results, specifically comparing the frequency of the technology category and cultural category,
nuclear scientists and engineers’ discussions of Fukushima were heavily influenced by sociopolitical and prudential
topics. The Fukushima disaster will play an important role in future policy discussions surrounding nuclear safety.
Our results suggest scientists vigorously discussed the implications of the Fukushima disaster for continued used of
this technology.

5. Conclusion

This study is an exploratory study that offers a description of the types of technical and sociopolitical themes that
came up in scientists’ discussions among themselves about the Fukushima disaster. These findings contribute to
knowledge about how scientists and engineers employ both technical and prudential reasoning and engage with
sociopolitical issues in conversation amongst themselves. Continued research in this project has the potential to
enhance our understanding of the rhetorical and argumentation patterns of interdisciplinary dialogue among scientists
and engineers, both with regard to Fukushima and in relation to other issues discussed by the community. The larger
research project of which this is a part also has the potential to benefit society by addressing how policy implications
are composed within a societal context that includes both technical and prudential forms of reasoning. It is especially
timely given heightened societal awareness of climate change, nuclear energy, and our energy system. This project
will lend way to future research on shrinking the gap between society and scientists.
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