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Oil train shipment increases since 2006 SURVEY INSTRUMENT: 
Per the study aims, survey questions were designed to elicit information 
regarding oil train transportation impacts in rural, urban, and agricultural 
communities, including: empirical risk conditions - such as unique environmental 
or natural resource vulnerabilities, infrastructure vulnerabilities, emergency and 
first responder capacity, etc. – as well as community risk perceptions – such as 
amplified or attenuated risk attitudes and their variation with individual or 
community characteristics. 

METHODS
Four rail-adjacent study communities 
were identified for comparative 
analysis: two rural, two urban; two 
which experienced catastrophic 
derailments in recent years, two which 
have not, and all which experience 
similar rates of oil train traffic. 

DROP-OFF/PICK-UP
The Drop-Off/Pick-Up (DOPU) survey
methodology was employed for survey 
dissemination. 

RESULTS
I. RISK CONDITIONS, RURALITY & URBANITY 

DISCUSSION & CONCLUSION

The measurable and perceived risks and impacts of oil by rail 
transportation and infrastructure are dimensions of the United 
States’ hydrocarbon energy system which heretofore remained 
unexamined, but which are critical to informing equitable and 
efficacious energy and environmental practice and policy in
planning for ongoing shale energy development and future energy 
transitions.

We find that rural communities, communities which have 
experienced a catastrophic derailment in the past which is of 
high community salience, older populations, those who 
perceive higher dread with regards to a potential accident, and 
those with higher pro-environmental views are more likely to 
perceive greater risks concerning oil train activity. 

Risk scholars often contest the “real” and “perceived” risk
dichotomy, as what is real in the mind may manifest in different 
psychological, social, and material ways, and indeed, may 
influence community responses and resultant civic and policy 
outcomes. In this way, the difference in measurable and perceived 
risks is less important as the impact of such risks and perceptions 
on community response and preparedness. Particularly in the 
context of vulnerable populations such as the elderly, or lower 
capitalized rural communities, these findings may support 
community development planning and energy policy around 
hydrocarbon infrastructure and emergency planning which better 
centers higher risk populations and communities.
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RESULTS, cont.
II. RISK PERCEPTIONS: DIFFERENCES IN CONCERN
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INTRODUCTION
Unprecedented shale energy development in 
recent years exerts growing pressure on U.S. 
rail transportation infrastructure, much of which 
is located in rural and agricultural regions. In the 
years following the beginning of the Bakken oil 
boom, oil-by-rail shipments increased over 
4,000% (2008-2015; AAR 2017), with much of 
the resource destined for coastal refineries and 
export terminals. Corresponding to this growth, 
the number and severity of accidents also 
increased, with catastrophic derailments in 
many rural areas in particular resulting in 
significant economic and agricultural losses, 
health impacts, and death.

Drilling a new oil well 
in North Dakota

Active well pad in North Dakota

Such accidents have prompted 
municipalities across the U.S. to 
attempt to regulate oil trains within 
their boundaries: some have denied 
proposed oil storage facilities or rail 
spurs, others have experienced 
protests and civic organizing. 
Meanwhile, a far greater number of 
rail communities experience no such 
activity, raising questions about 
conditions influencing perceptions of, 
and societal responses to, energy 
infrastructure and transportation risks.
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Study Communities

Survey Instrument

This method has been shown to be more cost 
effective and often yields higher response rates 
than mail surveys (Jackson-Smith et al. 2016). Per 
the DOPU method, surveys were manually dropped 
off and picked up from residences in each of the 
study communities. Residences were sampled 
randomly from tax parcel data for locations within a 
1-mile buffer zone of Class I rail lines. Survey 
dissemination occurred in Summer and Fall 2019, 
yielding n=571 for an overall 71% response rate. 
Data were analyzed using STATA. 

III. DIFFERENCES IN RISK CONDITION & RISK PERCEPTIONS – WHY?

AIM
This research addresses three key 
knowledge gaps regarding impacts of oil-
by-rail, particularly as they relate to rural vs. 
urban economic, social, and environmental 
contexts. These gaps include: 1) the lack of 
a cross-regional empirical analysis of the 
spatiality of oil-by-rail risk conditions, 
especially associated with community 
response capacity, socioeconomic and 
demographic characteristics, and natural 
resources and agriculture; 2) the lack of a 
socio-psychological examination of the 
types, likelihoods, and magnitudes of risk 
perceptions, including variation across 
rurality and  urbanity; and, c) the lack of a 
social scientific examination of differences in 
community responses and response 
capacities associated with these actual and 
perceived risks. 

Rural community respondents report greater limitations to community 
financial capacity to adequately respond to a potential oil train derailment in 
comparison with urban/metropolitan respondents. Most frequently identified: 

• Insufficient community emergency funding
• Small community tax base, and
• Natural resource or agricultural vulnerabilities

Perceptions of risk objects or outcomes vary by community. In Mosier, OR – the 
rural study community which experienced a catastrophic derailment in 2016 –
respondents report greater number of concerns as well as higher concern levels on 
nearly every risk item queried, relative to Ashville, OH – the rural study community which 
has not experienced a derailment. 

A somewhat stepwise pattern in number and levels of concern shows lower (yet still 
moderate) levels of perceived risk in Spokane, WA, and further lower levels in Columbus, 
OH relative to Ashville. 

Key risk indicators are at play in shaping resident concerns. Age, educational
attainment, pro-environmental or ecological worldview (NEP), the evocation of dread, 
and perceptions of benefits vs. harm have been shown to associate with differing 
attitudes toward risk and acceptance across an array of energy and infrastructure-related 
phenomena (Lowenstein & Mather 1990, Krannich et al. 1993, Slovic et al. 1991, 
Jacquet & Stedman 2014), and are found to be at play in shaping attitudes toward oil by 
rail activity as well. With increases in age, pro-environmental worldview, and affective 
dread is an associated increased odds in perceiving greater risk of oil by rail; in contrast, 
with the increase of educational attainment and belief in the benefits of oil by rail is an 
associated decreased odds in perceiving greater risk. Even so, none of these intervening 
variables explain the effect of catastrophic derailment in a rural community – Mosier, OR 
– which remains despite accounting for these other variables. 

Logistic regression models of factors associated with increased perceived risk 
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