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The expected payout increases as competition diminishes. The highest possible payment 
occurs if there is a zero percent chance that any other state can host a SNF central storage 
facility. In that case, the State is a monopoly, being the only supplier of centralized storage. 
On the other end of the spectrum, if many other states are interested in developing a CISF, 
and these states have already approved the project, the expected payment drops to zero. 
The actual payment depends on the feasibility of approving a CISF in Wyoming compared 
to alternative sites in other states. 

Under the model assumptions, the previous DOE payment of $15.2 million, is consistent 
with the expectation that both New Mexico and Texas have a 43% chance of fi nalizing a 
project plan in the same time span as a Wyoming project. If the legal obstacles to a CISF 
project in Wyoming are minimized, the expected State payments will increase. These 
payments do not include the payments made to a private company, which may also be 
substantial. Further, this payment estimate will increase under diff erent assumption of 
discount rate. For example other studies have applied a social discount rate of 3% as 
opposed to our market rate of 6% which raises the average value of storage (Rothwell, 
2021). 
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We create three counterfactuals to predict the upper and lower 
bounds of payments to the State. On the one hand, two other states 
have NRC approved CISF plans which reduces the barriers to entry. 
On the other hand, political obstacles have restricted these projects 
from being initiated. A lower bound estimate of payments assumes 
that legal barriers will be mitigated in these other states, increasing 
the odds of an alternative site becoming available to 50%. Here, 
the payments would be $168 million total, or $10.5 million per year. 
Alternatively, if the political gridlock in other states continues, but 
Wyoming can approve a facility, the odds of a comparable facility 
opening in another state is assumed to reduce to 30%, this would 
supply a payment of $515 million total or $32.3 million per year. The 
baseline case is the observed payment structure of $15.2 million. 
This total payment is adjusted to three project sizes, with the lowest 
payment scenario occurring with a 20,000 SNF capacity facility, 
and the highest value occurring with a 12,000 SNF capacity project.

Economic Impacts
By developing a CISF in Wyoming, the State would receive 
economic benefits from the construction and operation of the 
facility. These values are estimated using the IMPLAN42 input-output. 

The CISF project model in Section 3.1 are used as a baseline for 
the IMPLAN model. The 20,000-ton and 60,000-ton facility are 
modeled as separate impacts. 

Three time periods are considered, the planning and construction 
phase, operating phase, and decommissioning period. Tax revenues 
from facility operations and decommissioning are calculated as a 
net present value at the time of the project start date applying a 6% 
discount rate.

The construction phase is evaluated as an industry output shock 
in the IMPLAN category of a new manufacturing structure, and in 
architectural, engineering and related services. The facility impacts 
are based on estimates in Fremont County. During operations, 
shipping costs are modeled as an impact to rail transportation, 
additions to overpacks are a manufacturing structure impact, 
administration costs are an impact to office administration, 
and other operating costs are an impact to facilities support 
services. Decommissioning costs are evaluated as an impact on 
environmental and other technical consulting services. Both the 
operation costs and the decommissioning costs are modeled in 
Wyoming generally since Fremont County does not have enough 
economic data to estimate these specific categories of impacts. 

42  For more information on the IMPLAN modeling process, visit IMPLAN.com
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In the construction phase, the 20,000 ton SNF storage facility 
would add 5,700 jobs43 with 75% of the employment coming from 
the direct effect of hiring construction workers, engineers, and 
other jobs. The remaining 25% of impacts occur from spillover and 
induced effects, such as spending at restaurants. Wyoming would 
receive $15.2 million in tax revenue with Fremont County acquiring 
$1.2 million. Here, most of the tax revenue comes from indirect 
inducement effects, with only 30% of tax revenue acquired 
directly from the project operations. 

The 60,000 ton facility adds a total of 12,800 jobs. Wyoming state 
tax revenue would be $34 million, with $2.78 million collected in 
Fremont County. The relative split between direct and indirect 
payments are substantially similar with the 20,000 ton projects. 

During facility operations, at a 20,000-ton facility the State can 
expect an addition of 900 employees, 70% of which will be direct. 
The largest segment of this direct employment comes from 
development or installation of overpacks to store the SNF with 
350 jobs required. Therefore, total employment is substantially 
reduced when the facility ceases adding new SNF requiring 
overpacks. State taxes would increase by $2.1 million annually and 
county taxes by $0.26 million annually. 30% of taxes would come 
from direct effects. An operating 60,000-ton capacity storage 
facility induces 2,500 employees, $5.76 million in annual State tax 
revenues, and $0.7 million in annual county tax revenues. 

Decommissioning is a major cost but won’t take place until 40 
years of operation. The State tax revenue from decommissioning 
is expected to be $4.3 million with an additional $5.2 million at 
the county level. 37% of this tax is paid directly by the project. 
When discounted over the facility operating life the net present 
value from the State and local taxes are $0.47 million. During 
decommissioning, a total of 1,700 person-years of employment will 
be necessary, 66% of which are direct.

The total net present value of the facility, including the discounted 
value of operation and decommissioning is $52.6 million for the 
20,000-ton operation, and $67.8 million at a potential 60,000-ton 
SNF storage site. The impact of a 120,000-ton facility is estimated 
using an escalation factor of 0.6 for jobs and tax revenue, leading 
to a total tax revenue expectations of $108.5 in net present terms. 
A summary of economic impact estimates is provided in Table 15.

43  In terms of person-years which is the equivalent of hiring one full time employee for a single year. This 
accounts for seasonal and part time jobs by adding up the total hours worked.
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The estimated contingent value is included as a cost. The net value is the total value of 
tax revenue, and DOE payments, minus the sum of the contingent value of each Wyoming 
citizen. In the high scenario the lowest contingent value estimate is used. This is the 
sum of the median price a resident would pay to avoid the facility in the State across 
the population, applying a correction for hypothetical bias. For the middle scenario 
the average price a Wyoming citizen would pay is used rather than the median, with 
hypothetical bias adjustment46. Finally, the low impact scenario applies to the cost that 
represents the average tax deduction residents would require to support the facility 
without applying a correction factor for hypothetical bias. This upper bound cost treats 
the self-reported contingent values as an accurate refl ection of the true project costs. 

The range of expected outcomes for Wyoming net benefi ts are all positive, ranging from 
$10 million to $612. Wyoming has the highest expected value of a CISF project of any 
states when factoring in contingent value due to the population density. The expected per 
capita contingent social costs are not signifi cantly diff erent in Wyoming from other states. 
However, with fewer people the total benefi ts are divided among a lower population. This 
raises the relatively expected benefi ts per capita while the expected costs per capita are 
comparable to other regions. For example, New Mexico a location considered for a CISF 
could provide benefi ts to citizens averaging $38 per person from the income acquired 
by a CISF in the low-capacity scenario. Wyoming on the other hand can provide benefi ts 
averaging $140 per person with the same project. Since the expected contingent value 

44  Estimates include induced jobs which are not directly associated with operating a CISF.
45  A highly conservative estimate of the middle scenario net benefi ts can be made by assuming the DOE 

provides no fi nancial support to Wyoming, and to estimate the CV social cost without applying an 
adjustment factor. Here total NPV remains positive at $29.3. Whether the total NPV is positive is therefore 
not sensitive to federal payment or CV model assumptions. 

46  It is reasonable to assume that the IPTW method properly accounts for hypothetical bias. That places the 
middle scenario at a contingent value cost at $38.5 million dollars, and the net present value of the project 
at $272.3 million.
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is $41 per person New Mexico will have a negative NPV in the lower bound 
scenario, while Wyoming receives a net benefi t. On net this makes Wyoming 
one of the states most capable of gaining popular support for a CISF, 
however, as noted in the survey results there are still signifi cant obstacles to 
reaching a consensus in the State. This also explains the diffi  culties the DOE 
has had in identifying a willing host state as even the states with the highest 
potential benefi ts from hosting the project are unlikely to fi nd majority 
support for the project. 

One other indirect benefi t of constructing a CISF project in Wyoming is a 
reduction of the risk of radiation exposure at a national level. These results 
highlight a political paradox worth accounting for in policy decisions. For the 
U.S. as a whole, developing a CISF facility is a net positive to nuclear safety, 
and cost. Currently 28 states have stored spent nuclear fuel near reactors.  
This means at least 28 locations are at risk of radiation exposure. Even if this 
risk is small, collecting all the SNF at one location reduces that total risk by 
approximately 96%. Consequently, concentrating all the U.S spent fuel at one 
location lowers the total risk of exposures to people and the environment 
while also reducing operating costs. 

The benefi ts to the U.S. can be observed in the contingent value survey 
results. The willingness to pay to avoid the facility in someone’s own state 
could be viewed as the willingness to pay to have the SNF stored in a 
diff erent state. This means a Wyoming site provides a benefi t to other U.S. 
citizens.

The paradox presented by this outcome is that a CISF receives much more 
support when voted on at either the national level or the local level, than 
at the state level. For example, Fremont county has already supported a 
referendum to approve a CISF facility (Sullivan, 1992). The benefi ts from the 
facility are concentrated within the county, increasing the average support 
from Fremont residents. Similarly, if a vote were held on a national level, any 
selected location for a SNF storage facility would be approved since it would 
reduce the cost of storage for taxpayers and reduce the number of people 
living near SNF storage locations. Yet at the state level it is more challenging 
to approve a project, since there is a general level of concern for the State, 
and the benefi ts are divided among more people than at the local level. It is 
peculiar that there can be both local and federal support for a project but a 
rejection at the state level. Also, Wyoming is the most likely state to support 
a CISF project simply because the benefi ts would be divided among fewer 
people, and not because of any engineering benefi ts of locating a CISF in the 
State.  This is not a matter of population density, which materially changes 
the number of people living near the CISF, but rather the total population of 
a State which does not directly aff ect safety. A generalized state patriotism 
creates a social cost for people living very far away from the facility. 
Therefore, the total social cost is driven by the size and boundaries of states, 
although on the surface social cost should primarily be linked to actual risk.
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CONCLUSION

The study evaluated the opportunities and barriers of creating a spent nuclear fuel 
management industry in Wyoming. Five factors evaluated were found to promote either 
a CISF facility or spent nuclear fuel recycling in Wyoming, with eight total identified 
obstacles.

Factors Supporting Development 

•	 CISF
1.	 Wyoming has a tax structure favorable to a CISF project.
2.	 There is enough demand for SNF storage to support a new Wyoming facility.
3.	 Regions of the State have low seismic disturbances, little risk of water 

contamination, and a low population required to license a CISF.  

•	 Spent fuel recycling
1.	 Wyoming is the first state to approve a fast reactor for commercial use
2.	 Regions of the State have low seismic disturbances, little risk of water 

contamination, and a low population required to license a CISF. 

Barriers to Development 

•	 CISF
1.	 Federal legal challenges to NRC licensing prevent private CISF facilities from 

developing.
2.	 Wyoming requires a permanent SNF disposal location to be identified before a 

CISF can be hosted
3.	 Past attempts to approve a project in Wyoming have failed 
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•	 Spent fuel recycling 

1.	 Spent nuclear fuel recycling is not cost competitive with current technologies 
and uranium prices.

2.	 Federal rules have not been created by the NRC
3.	 Wyoming law limits access to out of State SNF for processing
4.	 It is unclear if advanced reactor tax incentives can be applied to fast reactors 

used to recycle SNF
5.	 Most spent nuclear fuel is not located near Wyoming which would be used to 

supply a recycling operation.

If the obstacles to developing a CISF are overcome Wyoming would see a range of 
benefits that scale with the size of the project. These include:

Benefits of a Wyoming CISF project 

1.	 1,900-8,166 additional construction employment during a three-year building period.
2.	 900-4,000 additional jobs during facility operation
3.	 28-515 million dollars in direct payments from the DOE

The main cost to Wyoming citizens was found to be an aversion to the facility being built. 
This is based on considerations such as concern about how the Wyoming environment 
would be perceived after the facility is built, and the effect on tourism. The total costs of a 
Wyoming CISF are identified as:

Costs from a Wyoming CISF project 

1.	 $15.4 million that Wyoming citizens would pay to avoid the facility.
2.	 The value of statistical life costs associated with the risk of radiation exposure from 

a CISF project is found to be nearly zero.  Indicating that most people take higher 
risks, such as driving, without requiring compensation.

Based on this analysis, a Wyoming spent nuclear fuel management industry will be able 
to expand in the coming years if legal requirements are changed at both the State and 
federal level. Without this change no further development can be expected. 

The final paper in this series will evaluate the last link in the nuclear supply chain, nuclear 
produced electricity. This will provide context to these past five reports creating a 
standard to compare the advantages, challenges, and the economic impacts across the 
entire nuclear sector.  
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APPENDIXES

APPENDIX (A) GENERALIZED CENTRAL STORAGE 
FACILITY COST ESTIMATE DETAILS

Eleven categories of costs are included in the model.
1.	 Transportation Infrastructure
2.	 GISF Infrastructure
3.	 Fuel Storage Facility (initial cost)
4.	 Fuel Storage Yearly
5.	 Transportation Casks and Transport Equipment
6.	 Decommissioning
7.	 Loading or unloading (labor)
8.	 Concrete Overpacks
9.	 Administrative
10.	Other Operating Costs
11.	 Design, Engineering, Licensing and Startup Professional Services

The project is assumed to pay the cost of transportation infrastructure, GISF Infrastructure, 
transportation flasks and equipment, and design costs in year zero, before the project is 
operational.

Next, a 20-year shipping period begins. Fuel storage costs, concrete overpacks, other 
operating costs, and the labor costs of loading and unloading the material are ongoing 
from year one to 21. 

In the 60-year project this is followed by a period of 20 years, where transportation, 
overpack and loading costs cease, but caretaker labor costs begin. These are the costs 
necessary to monitor and maintain the existing SNF. 
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In both projects the fi nal 20 years include the cost of shipping the SNF to the fi nal storage 
facility, and other operating costs. decommissioning costs accrue in year 40 or year 60.  
Administrative costs continue from year zero to the end of the respective project.

The capital costs derived from the initial report are provided in Table 16, cost calculated on 
a yearly basis are provided in Table 17.

Costs are escalated using producer price indexes, or the CPI from 2009 values to 2024. 
A “nuclear building” index is developed which is the average growth in Nuclear Radiation 
Detection and Monitoring Instruments PPI, and the Construction Materials PPI (U.S. Bureau 
of Labor Statistics, 2024b, 2024e). While imperfect this average better accounts for the 
nuclear specifi c equipment used at the facility, which has a slightly slower rate of cost 
increases compared to general construction material. The current project costs were 
escalated by multiplying a cost category by the values Table 18

47  Adapted from (Energy Resources International, Inc. et al., 2009). Fuel storage costs are calculated on a 
year-by-year basis, since the original report does not account for discount rate. 

48  See (Energy Resources International, Inc. et al., 2009)
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Transportation infrastructure was escalated based on average construction costs. GIFS 
infrastructure, fuel storage facility, and concrete overpacks were escalated as nuclear 
buildings. Loading and unloading costs are escalated by freight and mail transportation by 
rail PPI. Design and engineering costs are escalated with the engineering services index. 
All other values are infl ation adjusted using the consumer price index.

Final reported values are based on a private discount rate of 6%, to estimate a conservate 
private return on capital. However, results are calculated for discount rates from 0-15% for 
robustness. 

APPENDIX (B) COST DISTRIBUTION OF PERMANENT 
DISPOSAL AND CISF PROJECTS
There is also a cost component of temporal risk management. The fi nal cost of onsite 
storage is not known in advance. Canisters degradation, natural disaster frequency, and 
labor costs are all uncertain in the long run. Investment in a centralized storage facility 
narrows the range of expected cost outcomes. The construction cost of the facility sets a 
fl oor on the long run operating costs, but also reduces the risk of high maintenance costs 
occurring in the future. 

Figure 16 provides a distribution of possible costs from on-site storage scenarios, based on 
the Government Accountability Offi  ce model of storage scenarios. This can be compared 
to the same analysis completed for a centralized intermediate storage facility provided in 
Figure 17. 

49  See (U.S. Bureau of Labor Statistics, 2024b, 2024e, 2024a, 2024c, 2024d)
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There is a diff erence in the distribution of these projected costs. For the decentralized 
storage methods, there are more situations where the total cost of the project is under 
30 billion dollars compared to the intermediate storage plan. Under uncertain costs of 
future spent nuclear fuel management, on site storage performs better than intermediate 
storage strategies if the actual cost is lower than the average expected cost. However, if 
management costs are greater than expected the onsite storage strategy expenses can 
ballon. This leads to a higher probability density at the tail ends of the distribution of the 
on-site management strategy. The investment in establishing a centralized storage facility 
narrows this band, preventing cost escalations but creating unnecessary expenses in low 
management cost scenarios.
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APPENDIX (C) GAME THEORY MODEL OF CENTRALIZED 
STORAGE
To estimate a plausible DOE payment to States that host a SNF storage facility we develop 
a multi-player, multi-stage game theory model.

In this model there are two payment functions, one for the DOE, and one for a number of 
U.S. states that can host a CISF. The DOE cannot operate its own CISF until a permanent 
disposal location is identified. Because of the contentious nature of locating a permanent 
SNF disposal area U.S. has no proposed sites, and any future permanent disposal project 
is likely to occur in the distant future. Because of this the DOE must rely on private 
companies to build a CISF and lower total operating costs. However, states have halted 
proposed private CISF facilities from being constructed in their jurisdiction. Sometimes the 
existing government supports a project, and then later elections reverse this decision.

Based on these considerations the DOE is treated as playing a repeated game with 
each state where a CISF is technically and politically viable. The private company is in 
a competitive market, and so the payment to the company is always the market rate of 
return on capital, here assumed to be 6%.

On the other hand, there are only a few states able to bid for the project allowing them 
to compete in a game to earn revenues above the market rate. While any number of state 
players can be modeled, we assume that three states are candidates for the project. Texas, 
and New Mexico once approved projects which are now on hold, and Wyoming has put a 
planned project in Fremont County up for consideration multiple times since the 1990’s.  
Thus, three states is a plausible starting point for the model.

Because of the observed political risks of revoking a project each state is viewed as 
placing a bid for the DOE to accept a project in the State. In any given year, a state 
legislature can propose a project based on an expected payment from the DOE, and the 
DOE is told directly what payment the state will accept for the project to begin in the 
current year.  However, this offer may be revoked by not making it through final state 
approval, or because of a change in state government. In the next year, other states 
become aware of the past period’s bids by the other states, representing the fact that 
states can make decisions based on past observed behavior, but will not know the offers 
contemporaneously.   

In any year the DOE will accept the lowest bid that also provides a net benefit compared 
to either inaction, or the value of repeating the game again.
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One possible Nash equilibrium is a prisoners dilemma, where each state lowers their 
bid to increase the probability of receiving all of the benefi ts from constructing a CISF 
(Bohnenblust et al., 1948; Poundstone, 1993). In that case the total payment drops to the 
reservation price of the states, providing all economic profi ts to the DOE.

We are interested in a stable long-term Nash equilibrium where payments to the States are 
above the reservation value. This is possible in the repeat game setting, since punishment 
can be enforced against a state, when the bid drops below the passively agreed upon rate.

To identify bounding conditions, we begin by modeling the profi t function and strategies 
of the DOE. Here the joint equilibrium outcome is assumed to be reached, so the bids from 
each state are identical.

The payout for the DOE is.

πt is the net benefi ts received by the DOE today, π(t+1) is the expected net benefi ts of the 
DOE after waiting one more year, with r being the yearly discount rate, Mt  is the total 
value of the project to the DOE (gross), pay is the state bid for the project and what is 
paid out in state benefi ts to host the SNF facility, S1 is a dummy variable that is one when 
the DOE strategy is to accept the proposed payment to the State, and Ct is the cost to 
store the SNF for another year on site. The cost of storing the waste in the given year is 
avoided by accepting the off er today.

For this equilibrium to exist, state bids must be low enough to benefi t the DOE. If the bids 
are higher than the total value of the CISF project then the DOE would reject all bids, 
preferring to store the SNF on site. The bids also must be lower than the value of repeating 
the game in the next period. As was evaluated in Section 3.1, the value of constructing a 
new facility increases as the nuclear fl eet ages. Because the returns increase with time, the 
total payment in the present year is suppressed. This growth in value reduces the cost to 
waiting another year, thereby lowering the maximum bid for a project in the current year.

DOE after waiting one more year, with r being the yearly discount rate, Mt  is the total 
 is the state bid for the project and what is 
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Based on this a condition for equilibrium where the bid is accepted is:

π(t+1) is the expected profi t from accepting the bids in the next year. It is assumed that the 
growth rate in the project value is linear thereby implying that if the current bid is not low 
enough to induce acceptance in this year, then the project will never be accepted. From 
this assumption  ϖ_(t+1) is defi ned by:

Combining with the equilibrium condition yields:

This constraint says that the avoided cost in the future limit’s current payments. By 
accepting a bid today, the present storage costs are avoided, and the total project values 
are acquired today, so Mt and Ct are brought into future dollars, this is compared to the 
future value of ¯(M   Increasing the value of future projects or decreasing the cost of SNF 
storage reduces the maximum payment that would be accepted by the DOE.

are acquired today, so Mt and C
future value of ¯(M   Increasing the value of future projects or decreasing the cost of SNF 
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This is not the only equilibrium condition. If the DOE profi ts of 
accepting the bid today are less than storing the SNF on site 
indefi nitely they will reject the bid. The previous constraint limits 
bids to be only those that are less benefi cial to accept in the 
future. The second constraint limits accepted bids to those that 
provide a net benefi t when compared to inaction. This constraint 
is:

Therefor the maximum bid that can be an equilibrium, from the 
perspective of DOE acceptance is:

Next this information is considered by the three states, which can 
place a payment bid each year. Their profi t function is:

Where φ is the probability that any one state provides a valid 
bid each year. This is assumed to be the same for each state for 
simplicity, but the model can accommodate variable odds of 
accepting a bid by the three states. S

cheat
 is a dummy for using 

the strategy of defecting and bidding the maximum rate the 
DOE would accept (Pay

cheat
) in the current year. This breaks the 

cooperative agreement, so the total future expected profi ts are 
zero, and if another state bids at the cooperative rate (Pay

cop
), that 

state wins the project and the cheating state has a payment of 
zero.

If two or more states bid at the cooperative rate the DOE is 
indiff erent between which project to accept, therefore the 
expected payouts are the cooperative payout divided by the 
number of bids made. For example, if two states bid, each state in 
the bid process has a 50% chance of being selected so the value 
of the bid is         Half the time the bidding state receives all the 
payment Pay

cop
, and the other half of the time the state receives 

zero value. A risk neutral state values this at chance at a rate of  
Pay.Pay.

 is         Half the time the bidding state receives all the 
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This equation can be reduced with the steps of:

In equilibrium the cheat strategy cannot provide higher returns than the cooperative 
strategy, therefore for an equilibrium to exist the following condition must be met. 

Solving for the cooperative payment rate provides:

The cheat payment has an upper-bound found previously as the maximum payment the 
DOE would accept in the current year. Placing this value into the equation provides. 

Based on the economic analysis in Section 3.1 the total value of housing all SNF in the U.S. 
is $8.43 billion. The average cost per ton of SNF under economies of scale is $77,502.  The 
cost of storing all SNF at a CISF is therefore $6.96 billion. This places the total economic 
value of a large CISF project at $1.47 billion. This economic value can be distributed 
among the DOE, and host state based on this game.

The cost of on-site storage based on the volume of SNF housed at powerplants is found to 
be $593 million per year. We estimate the value of constructing a CISF storage facility in 
the following year, by increasing the age of all operating nuclear reactors by one year. This 
sets Mt+ at $8.53 billion, with a total value after deducting project costs of $15.7 million. 
When assuming a discount rate of 6% this provides.
sets Mt+ at $8.53 billion, with a total value after deducting project costs of $15.7 million. 
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Combining the upper and lower bounds of payments provides a result of:

This provides a range of payments that are feasible under the model assumptions 
presented. It is however worth considering whether the upper or lower bound payments 
are more likely outcomes.

There are two factors which may drive the payments toward the lower end of this range 
which is reported as the expected payments to Wyoming.

First, each state can see the bid of other states. The projects in New Mexico and Texas, 
receive a payment lower than this maximum bound but higher than zero. Any bid less than 
the maximum sets a new possible equilibrium so long as no other state drops below that 
threshold. The observed payments suggest that some cooperation was achieved but the 
existing projects bid down the cooperative rate towards this lower end. If no cooperation 
was reached the total payments would be zero, with a prisoner dilemma outcome, which is 
not observed. 

Second the current states in the bidding game lose revenue if another state enters the 
bidding process. The higher the cooperative payment rate achieved the more likely it is 
that other states like Nevada, Arizona, and Idaho will make serious bids. This lowers the 
revenue of each existing player, creating an incentive for all states considering building a 
CISF to reduce payments toward the lower end of the cooperative range. 

Based on these factors we report the conditions where:

As the fi nal payment outcome. Further, the project payments are estimated on a yearly 
basis by applying a discount ratio, making yearly payments over 40 years equivalent 
to the lump sum payment of the variable Pay, at a 6% discount rate. This factor is 
approximately 1/16  total payment to yearly payments. 
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APPENDIX (D) SURVEY DESIGN
The general methodology is as follows. We fi rst provide background information about 
SNF facilities, explaining that a CISF is being planned in the U.S. We then explain that a 
fi nal location has not been selected and are seeking opinions about locating it within their 
state of residence.  

With permission we record the zip code of each survey taker, allowing us to correlate 
regional characteristics with willingness to accept a SNF facility.  All participants are 
shown basic information about possible facilities. We allow survey respondents to not 
provide a zip code, or record an IP address, but they must at least provide their state of 
residence. We automatically extract a survey taker ID from the prolifi c platform, which 
allows us to gather demographic data, including sex, age, and student status without 
explicitly asking in the survey. 
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The SNF facility we propose only employees one to two full time workers and does not 
bring in tax revenue to the State except from a one time fee. We also state that the 
proposed facility would not be in their county of residence, and the transportation route of 
SNF will not enter their county.  These constraints to the facility are provided to isolate the 
perceived cost associated with building the facility from the benefi ts. This information is as 
follows:

By proposing a facility that relies on passive safety features, respondents will not 
consider employment benefi ts from the facility which we assess explicitly in a later 
section. Further, by limiting the tax benefi ts to a single year we can evaluate the total cost 
without accounting for the time value of money which will vary between participants. 
Each reported value of the project will be listed in present dollar terms rather than 
considerations of long-term returns. Finally, by stating that the facility will not be located 
in their county of residence we seek to remove the perceived risk to self. The goal of 
the survey is to identify the intangible concerns of citizens other than direct risk which 
should only be considered for the residence who are aff ected by the facility. This provides 
the associated costs for Wyoming residents who are not explicitly aff ected by the 
construction but may be concerned about the eff ect on the State in general. 
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To emphasize these points participants are asked for two understanding checks. We ask 
how many years the facility will bring in tax revenue, and whether the facility will be in 
the county where they live. If they answer either question wrong, the correct answer is 
displayed in bold with further elaboration. This helps ensure that responses are based on 
the information provided, and that the results are not driven by a misunderstanding of the 
procedural set up. As an example, participants are asked how many years the facility will 
change taxes. If they select any answer except “For one year” They are shown:

To determine if information matters, we randomly show half the participants risk 
information provided in this report about the expected risk of the facility being built. This 
text includes
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In the analysis we compare the reported value of avoiding the SNF storage facility for 
participants given this information with those who were not given information. Those 
results highlight whether information about risk is a key driver of reported cost. This has 
policy implications as the sensitivity to this information provides a metric for the potential 
for clear explanations to affect opinion. In previous studies of Wyoming, it has been found 
that more people are uncertain of their opinion about nuclear energy than any other 
electricity source (Western & Gerace, 2023). 

Following this, participants are randomly assigned one of two survey variants. The 
literature has consistently identified a discrepancy between survey responses that are 
framed as a payment and those framed as a benefit. This is referred to as the willingness 
to pay and the willingness to accept discrepancy (Boyle et al., 2021; Plott & Zeiler, 2005). 
In the case at hand, we divide the survey into two policies which are technically identical. 
In one case we explain that the tax revenue from the facility would be used to lower the 
taxes of each State resident. This is a feasible policy, as the tax revenue from a project 
can replace other taxes in a state budget. In the other survey, we express that taxes are 
expected to increase in the coming year, and the tax revenue from the facility can be used 
to offset this tax increase. This is also feasible, since the tax revenue acquired can be used 
to offset budget deficits. In fact, this is the same policy but re-worded. Whether tax rates 
are expected to rise or whether they remain the same the revenue from the facility is being 
applied to lower tax rates.

However, we expect that this wording difference will change participant responses. For 
a few possible reasons. First, behavioral economics identifies that individuals require a 
much higher payment to give up something they already possess when compared to 
the payment they would pay to acquire the same item if they did not already own it 
(Kahneman et al., 1990). This is referred to as the endowment effect which is driven by a 
variety of factors including an aversion to loss, considerations of fairness, and cognitive 
biases (Kahneman et al., 1991). Another contributing factor is budget limitations. For 
example, a homeowner who offered one million dollars to sell their family home to 
develop new infrastructure can refuse this offer. However, if they were required to pay a 
million dollars to keep their home, they would be unable to afford this cost. This effect 
could derive from strategic considerations or true subjective value. It is conceivable 
that an individual would be willing to give up a million dollars of income to preserve a 
home that has historical significance to them. On the other hand, such a withholding 
could be strategic in nature. If the project is worth significantly more than one million 
dollars, they could receive a one-million-dollar payment by holding out, even if they 
would sell the home for only $300 thousand.  In the case at hand, it is possible that 
conscientious objectors will report a much higher willingness to accept a storage facility 
than a willingness to pay to avoid it. They can vote “no” to a referendum allowing the 
construction of a SNF facility no matter how large the tax benefits, but they could not 
afford to pay a large amount to avoid the facility. 
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Whether the reported willingness to accept versus willingness to pay should be 
considered by policy makers is a philosophical question. Typically economists prefer 
to report willingness to pay, since it tends to be lower and more accurately refl ects to 
resource scarcity tradeoff s (Arrow et al., 1993). However, an argument can be made for 
using willingness to accept. The State of Wyoming can refuse to accept a SNF storage 
facility. This makes the political problem one of willingness to accept and not a willingness 
to pay. The variants are as follows

The value of the tax rebate or cost increase is assigned at random. This value can be any 
of the following $75, $50, $100, $200, or $25.  An example of this is provided below.
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If they answer yes, the value is cut in half, and they are asked again. If they answer no the 
value is doubled. This provides a bounded range of possible values from the survey taker. 
If they answered no twice we ask if they are willing to build the facility at any price. This 
identifi es protest votes. If they answer yes twice, we ask the respondent if they would 
support the facility even if no tax benefi ts were provided. This helps determine if a spike 
model is appropriate where a clustering of people value the avoidance at zero dollars, due 
to indiff erence (Kriström, 1997).

Next, we ask follow up questions to pinpoint the participants reasoning for their answer. 
First the length of time the person has lived in the State is asked. These are placed into 
bins with the lowest time being “Less than 1 year”, and the largest being “Since birth”. 
Ones affi  nity toward the state can reasonably aff ect the relative value of tax income and 
the subjective value of SNF storage costs. 

If the survey taker has moved within the last 19 years, they are asked for the primary 
reason for the move.

The reason for moving is a revealed preference for certain amenities and is used to group 
participants.
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Following these respondents report their relative concern of 
factors such as environmental damage, health risk to others, 
and impact on tourism, on a scale from “Not concerned at all” 
to “very concerned”.  Similar questions are asked about possible 
benefi ts including job creation, low carbon energy, and national 
energy security.  These questions are as follows:

The response to these questions is averaged to create a level 
of concern and importance variable. Which is a main driver in 
willingness to pay.
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Finally, we provide an attention check test. Survey takers are asked two non-ambiguous 
questions about simple facts but are required to pick an incorrect answer. For example, 
they are asked: 

If the participants fail both 
attention checks, they are 
removed from the survey. 

The willingness to accept 
or pay to avoid the facility 
is estimated to assume 
a spike at zero with a 
logarithmic distribution 
thereafter, which provides 
a fl exible function for 
payments which are never 
zero, but have a continuous 
probability distribution 
(Aizaki et al., 2022; Alberini 
et al., 1997; Muse et al., 
2021).

APPENDIX (E) CONTINGENT VALUES ESTIMATE NOT 
ADJUSTED FOR HYPOTHETICAL BIAS
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