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Online Appendix



A. Robustness Checks of the National-Level Analysis We test the robustness of the findings in the national-level analysis against various alternative specifications. Because the evidence in the main text shows that the effects are concentrated within 2 kilometers (km), we focus on the estimates within 2 km of nuclear power plants (NPPs) using the preferred model with plant-by-year fixed effects (although the regressions separately control for the effects within 2-4 km of NPPs). First, in Column (1) of Table A1, we include dummies for month of sale to flexibly control for the seasonality effect across months that may coincide with the timing of Fukushima crisis. In Column (2), we include zip code fixed effects that control for average house value realizations across zip codes. There are multiple zip codes surrounding an NPP and thus such fixed effects effectively capture unobserved time-invariant variation in neighborhood quality across these areas. Column (3) expands the size of the comparison group up to 10 km, while Column (4) limits it to within 6 km, to test whether the findings are robust to formations of the comparison group. Column (5) excludes newly constructed houses in anticipation that they may constitute a unique housing market. In Columns (6) through (8), we vary the level of clustering for the standard errors, allowing for unobserved independent correlations in the error term at different levels. We cluster standard errors at the plant level in Column (6), use two-way clustering by the city and month of the year in Column (7), and use two-way clustering by the plant and month of the year in Column (8). The use of two-way clusters not only allows for correlation within geographic units over time but also within time across spatial units. Finally in Column (9), we report the results from using the 5th order polynomial in days since the Fukushima crisis. In all alternative specifications in Columns (1) through (5), we find that the size of the effect is unchanged. Furthermore, Columns (6) through (8) show that the statistical significance of the effect is not affected by the level of clustering. Overall, we find no evidence that the main findings are confounded by the size of the geographic fixed effects, the size of the control group, or the level of clustering of the error term, supporting the conclusion that the reduction in house values is driven by changes in the subjective reassessment of nuclear risk in response to the Fukushima crisis. The main analysis uses a cubic polynomial in time since the accident as we find that this specification provides the best and most sensible estimate of the increasing impact on house prices in the first 6 months and the attenuation to zero sometime during the next six months. But as is clear from Fig. 3, the impact monotonically increases after the estimated impact equals zero. This is not in line with the nonparametric descriptive analysis which shows that the impact remains at zero after about one year (Fig. 2B). Essentially, it is too much to ask of a 3rd order polynomial to capture both the rise and fall of the impact in the first year and the subsequent lack of impact. We find that we can pick this up if we include higher order polynomials in time in our model. This is best displayed with the 5th order polynomial and we provide the graph in Figure A1 for Ring0_2. One can see that the impact levels out around 300 days at an estimate that is just above and not significantly different from zero. The problem with the 5th order polynomial specification is that the maximum impact is now much larger; 24.7% (Column (9)), and hence is less believable than what is estimated using the 3rd order polynomial. Furthermore, both the maximum impact and the point of zero impact are now estimated to occur much earlier than when using the 3rd order polynomial; 80 and 245 days, respectively. This is likely the consequence of capturing the leveling out of the impact around zero after 300 days. Polynomials in time since the accident of higher order than 5 are even more extreme in this manner and more idiosyncratic in their results. This is why 1



we report the main results using the 3rd order polynomial in time (Table 2) and display the results for the 5th order polynomial (Figure A1) as better capturing the return to no impact after about one year. As suggested by a referee, we ran the analysis excluding the two plants with the largest impacts, Three Mile Island and Indian Point, to see if they are driving the national results. The largest effect in Ring0_2 is -8.33% on the 149th day so the impact is not entirely driven by these two plants. Of course, the point we make in the paper is that carrying out the analysis at a disaggregated level is preferable since the national analysis masks cross-plant heterogeneity in the impact of the Fukushima accident on local house prices near NPPs. Also as suggested by a referee, we present Figure A2 below based on results from a semiparametric approach. We defined every 90 days after the crisis to constitute each quarter, and we present the results using plant-by-year fixed effects for Ring0_2 below, as this is the primary result. Consistent with the parametric approach, we find the reductions in housing prices up to the second quarter. The point estimate shows a larger effect than that found in the parametric approach, and the maximum effect remains statistically significant at the 10% level.
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Figure A1: The Dynamics of House Price Changes at the National Level
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Notes: The figure above illustrates the dynamics of house price changes within 2 km of NPPs since the Fukushima crisis as estimated using a 5th order polynomial in time since the crisis. The x-axis is the number of days since the Fukushima accident, and the y-axis represents the changes in log points of housing prices. The dashed line represents an upper bound of the 90% confidence interval estimate based on the one-sided test that the impact is less than zero.
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Figure A2: The Dynamics of House Price Changes: Nonparametric Approach
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Notes: This figure presents the dynamics of house price changes within 2 km of NPPs since the Fukushima crisis using a nonparametric approach. Each quarter is defined as every 90 days after the crisis.
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Table A1: Robustness Checks (5) (6) (7) (8) (9) ExCluster Cluster clude at Include Include Include Cluster at city5th orInclude new plant month up to 10 up to 6 at plant month der polzip FE conmonth FE km km level of year ynomial strucof year level tion level Maximum effect -0.114* -0.128** -0.116** -0.121* -0.117* -0.119* -0.119* -0.119* -0.284** P-value 0.067 0.036 0.05 0.064 0.063 0.069 0.079 0.073 0.018 Impact (%) -10.73 -11.98 -11 -11.41 -11.04 -11.23 -11.23 -11.23 -24.72 Maximum effect day 151 144 144 174 158 153 153 153 80 Zero effect day 349 336 330 409 366 355 355 355 245 Notes: This table reports the robustness of the estimate in Table 2 Column (2) to various alternative specifications described in each column head. The table reports only the effects within 2 km from NPPs, though the regressions separately control for effects 2-4 km away from NPPs. All specifications include plant-by-year fixed effects and structural characteristics. All standard errors are clustered at the city level, unless noted otherwise. ** p≤0.05, * p≤0.1 
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B. Alternative Mechanisms In this section of the Appendix, we provide details about our analysis of alternative mechanisms that could have given rise to the price patterns we estimate using the hedonic model.



B1. Nuclear Power Plant Activities One possible reason for the decline in house prices is a response to changes in NPP activities. This was a reason for the substantial decline in house prices in Germany where the Fukushima crisis resulted in the immediate shutdown of several NPPs and the gradual phase-out of the remaining NPPs (Bauer et al. 2015). However, this is less likely to be the case in the U.S. Indeed, none of the NPPs in the U.S. shut down in response to the Fukushima crisis. Instead, the Nuclear Regulatory Commission went ahead with its approval of new reactors at two existing NPPs for the first time since the 1970s. We test whether the Fukushima crisis had any impact on plant activities at NPPs in the U.S. To do so, we collected data on monthly electricity generation from the U.S. Energy Information Administration (form EIA-923) for two years before and after the crisis (from March 2009 to March 2013). We present the trends in the amount of net generation in gigawatt hours (GWh) by all NPPs in our sample in Figure B1. To examine whether there is evidence of any impact on plant activities at NPPs after the Fukushima crisis, we apply a similar difference-in-differences (DID) model as in the house price analysis that can capture a similar dynamics in the first year of the crisis.1 Specifically, we run the following regression. 𝐺𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛)*+ = 𝛼 + 𝑓 (𝑇𝑖𝑚𝑒* , 𝐹𝑖𝑟𝑠𝑡𝑌𝑟+ , 𝜷) + 𝐹𝑖𝑟𝑠𝑡𝑌𝑟+ + 𝜆* + 𝜇+ + 𝜀)*+



(B1)



where Generationimt is the amount of net electricity generation by NPP i in month m and year t, Timem is the number of months after March,2 and FirstYrt is a binary variable equal to one for observations within one year after the crisis (i.e., March 2011 to March 2012). The basic intuition is that after controlling for the underlying (controlled) trends in the outcome as captured by the flexible function of Timem, the interaction term between Timem and FirstYrt captures the additional changes in the outcome variable in the first year after the crisis (in months). In most specifications, we include month fixed effects in replacement of Timem as control variables to flexibly capture seasonality effects. Essentially, we compare changes in the amount of electricity generation over months between the periods affected and not affected by the crisis. The housing price analysis above suggests that we can use months before March 2011 and after March 2012 as the control period. We include a quadratic term in Time because we focus on the effect within one year. The DID results are presented in Table B1 and Figure B2. Column (1) presents results from a basic specification without any fixed effects, thus the only variables included are the running variable in months, the first-year dummy, and their interactions. The point estimate is positive and significant at the 5 percent level, indicating an increase in electricity generation in the first year 1



Note that the use of net generation by other sources, such as coal or natural gas, cannot be used as a valid control group because the stable unit treatment value assumption is less likely to hold given that any reduction in nuclear energy will be substituted by energy from other sources. 2 We normalize March to zero, and the value monotonically increases to eleven in February.
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after the crisis. In Column (2), we include month and year fixed effects to nonparametrically control for seasonality and year effects. The size of the effect at its peak is negative but extremely small, and this occurred just a month after the Fukushima crisis. As is also shown in Figure B2, the amount of energy supply continued to increase afterwards. The finding is robust to the inclusion of state fixed effects or plant fixed effects as well as alternative samples (Columns (3) - (5)). Overall, the analysis provides no evidence that energy supply by nuclear power decreased immediately or gradually in the first year after the crisis. These findings suggest that changes in the local economy or plant activities cannot explain lower demand for houses near NPPs after the Fukushima crisis.



B2. Different Characteristics of Houses near NPPs Our analysis above rests upon the similarity of houses that sold within 4 km and between 4 and 8 km of an NPP. We have presented two pieces of evidence to support this identification assumption. First, Fig. 2 illustrates such similarity both in levels and trends of house prices between the two areas, and second Table 1 presents similarities in various characteristics of houses prior to and after the Fukushima crisis using the sample in the main analysis.3 The sample used in this analysis is limited to houses that sold in the market during this period. However, they may not be a representative sample of all existing houses in the areas. Thus, it could be that the price differential that we estimate reflects a differential selection of houses that sold in Ring0_4 and Ring 4_8. Thus, we repeat the same analysis of the comparison of mean house characteristics (as reported in Table 1) using all existing houses. We obtained the house characteristics of all houses in Pennsylvania only, and thus the analysis is limited to the five NPPs in Pennsylvania. Also, the information is based on 2014 tax data, and thus we dropped houses built after 2011. The estimates presented in Table B3 suggest the relative similarities in assessed values, age, number of bedrooms, and lot sizes between Ring0_4 and Ring4_8. Table B4 confirms similar characteristics in Ring0_2 and Ring2_4 relative to Ring4_8. Three variables now show a statistically significant difference that is due, at least in part, to a large sample size, yet these differences are economically small relative to the mean. Also note that the estimated coefficient for the number of bathrooms is positive, in which case a potential bias goes against finding lower price near NPPs. Overall, these findings present little evidence of preexisting differences in house characteristics among the population of houses in Ring0_4 and Ring4_8 such that the selection of houses that actually transact is likely to drive the findings in the analysis. In contrast, the findings lend support to the identification assumption that we compare areas with an ex ante similar set of homes.



B3. Demographics of Buyers and Sellers An important channel via which house price hedonic coefficients (i.e. marginal willingness to pay (MWTP)) can change without a change in the underlying preferences for nuclear risk is through changes in the composition of buyers and sellers. For instance, sellers who sold their homes shortly
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Note that in Table 1, we compare simple differences in means between Ring0_4 and Ring4_8. In Appendix Table B2, we present differences in means between Ring0_2, Ring2_4, and Ring4_8. The findings are quantitatively and qualitatively similar.
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after the Fukushima nuclear crisis may be more concerned about a potential nuclear risk than average sellers. In this case, house prices fall, as these people set a low reservation price for selling their home, thereby overestimating the MWTP to avoid the nuclear risk than that of population average household. In contrast, buyers who purchased their homes near NPPs after the nuclear crisis may have a lower MWTP to avoid the risk than buyers before the nuclear crisis and thus tend to have a higher reservation price, in which case the estimated MWTP can change even though preferences for nuclear risk have remained stable. The results of previous studies on changing demographics are inconclusive. On the one hand, Davis (2011) uses the Decennial Census to observe only modest or mostly small changes in demographics of neighborhoods within 2 miles of power plants. Muehlenbachs et al. (2015) use census tract-level information that shows few economically significant changes in attributes near wellbores between 2000 and 2002 after the expansion of shale gas fracking. On the other hand, Kuminoff and Pope (2014) use data between 2003 and 2007 for five metropolitan statistical areas (MSAs) to show that capitalization effects in housing prices for school quality are understated by as much as 75% without accounting for changes in preferences of local residents toward public goods, preferences, wealth, or technology over time. Banzhaf and Walsh (2013) also provide evidence on changes in the racial composition of neighborhoods in response to changes in public goods. Unfortunately, we do not have information on buyers and sellers or high frequency information on neighborhood characteristics on a monthly basis that would allow us to quantitatively test the impact of these factors. Given the lack of adequate data, we explore changes in house characteristics that are sold in this time framework to proxy for demographic changes and the sorting process.4 In particular, we estimate Equation (5) in the main text by using individual house characteristics as the dependent variable to see if they follow a similar pattern to what we estimated for house prices. Before presenting the results, it is worth mentioning that changes in house characteristics during the first year of the crisis do not necessarily invalidate our identification strategy, as these structural characteristics are controlled for in our analysis. A large change in house characteristics, however, may be a cause of concern if it is indicative of changes in unobserved house and/or demographic characteristics. In contrast, an absence of treatment effects on these other dimensions can be considered as evidence that the treatment status (determined by distance to an NPP) and the timing of treatment (determined by the Fukushima nuclear crisis) balance key observables, and potentially unobservable factors, including demographic considerations, that determine the economic parameters of the underlying house price functions (Altonji et al. 2005). Table B5 presents the results based on the sample of houses sold two years before and after the crisis. In Panel A, we compare areas within 4 km of NPPs and those between 4 and 8 km of NPPs. In Panels B and C, we present the effects on areas within 2 km of NPPs and those between 2 and 4 km of NPPs as compared with areas between 4 and 8 km, respectively (these two effects are simultaneously estimated by a single regression). Interestingly, we find no effect on (the log of) assessed value. The estimated effect within 2 km is distinct from the corresponding value in Table 2 and the maximum effect is realized after one year. The distinctive finding when using actual sales prices in the main analysis and assessed values in this exercise underscores the concern that the use of assessed values do not truly reflect the value individuals place on houses in the 4



The literature suggests that home sale prices, and the associated bargaining process from reservation prices, are associated with homeowners’ characteristics, such as the home equity ratio (Genesove and Mayer 1997), loss aversion (Genesove and Mayer 2001), and wealth, gender, and other demographic attributes (Harding et al. 2003).
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actual market. Furthermore, the three variables that show statistically significant effects only indicate small effects. Importantly, these effects in two of the three variables are derived from areas between 2 and 4 km from an NPP, but not from areas within 2 km, where the main effect on house price is concentrated. The evidence above suggests that buyers (sellers) that purchased (sold) homes in the first two years after the crisis purchased (sold) homes that are no different than average homes in comparable temporal and spatial groups. Importantly, the finding suggests that changes in household demographics cannot explain the observed decline in house prices. The evidence is more supportive of the belief that the decline in house prices reflected changes in the WTP for nuclear risk by average households that would exchange homes in other times and places. More importantly for the purpose of our identification strategy, balancing primary determinants of house prices at the time of the crisis lends support to the main analysis that captures changes in prices of homes that are otherwise homogenous in their values and characteristics. Despite this evidence, as a robustness check, we follow a referee’s suggestion and employ a nearest neighbor matching procedure, similar to what is used in Muehlenbachs et al. (2015), to recover an estimate of the average treatment effect on the treated. For each NPP and quarter after the Fukushima crisis (each quarter consists of every 90 days after the crisis), we matched transactions in the impact area in Ring0_2 with those in the control area, Ring4_8. The results are similar to our main panel analysis as shown in Figure B3.



B4. Transactions of Home Sales Another concern in the interpretation of the reduction in house prices arises from the potential effect on the likelihood of house sales. For example, the number of homes sold may decline initially after the crisis due to lower demand but rise later as individuals forget about the crisis, in which case the analysis based on actual transactions may suffer from sample selection bias. We explore this possibility in two ways. First, we examine whether the number of monthly sales is a function of the distance to an NPP and the time after the crisis. In particular, we specify the model: ln>𝑆𝑎𝑙𝑒𝑠A+ B = 𝛼 + 𝑓>𝐷𝑖𝑠𝑡A , 𝑇𝑖𝑚𝑒+ , 𝜷B + 𝜀A+ . 



(B2)



where Salesjt is the number of sales in distance buffer j in month t. As is the case for the initial analysis of house prices, we use a cubic in time for the sample of sales two years before and after the crisis. The results presented in Panel A of Table B6 and the associated figures in Figure B4 suggest that the likelihood of home sale transactions did not fall at all.5 If anything, the figures show that it is increasing over time. Second, we use alternative samples to confirm the above result. As discussed in Appendix Section B2, we have information on all existing properties in Pennsylvania. Using this sample, we first construct a balanced monthly panel of all houses for one year before and after the crisis. Then, we regress the binary variable, whose value is equal to one if the property is sold in a given month, using a model that is similar to Equation (B2). The results presented in Panel B of Table B6 and the associated figures in Figure B4 present almost identical evidence. These results allay our concern that non-random sample selection driven by changes in the number of housing transactions can bias our results. 5



Also, in Appendix Tables C2 and C3, we present the raw number of home sales in each month separately before and after the crisis.
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B5. Supply of Housing The main analysis featured trends in house prices that returned to the level just prior to the Fukushima accident toward the end of the first year after the crisis, but the question still remains as to what explains this process. Our interpretation of the evidence, as captured in a more recent behavioral model of information processing, is that an overreaction to the crisis triggered the initial decline in house prices, which subsequently rose back to the baseline level as people forgot about this event. Another mechanism that could lead to the increase in house prices is the decrease (relative to the status quo) in the housing stock in the vicinity of NPPs. We have already partially addressed this issue in the robustness section. In particular, we have shown that the main results hold after excluding newly constructed homes, suggesting that the main results are not driven by homes in the new construction market. However, the house price effect is likely to spill over to the existing housing market; in other words, the construction of new houses affects the total stock of houses, which also affect prices of existing homes. While we do not believe that a year is enough time for this spillover effect to materialize, we still test this potential channel in two ways. First, using the house sales data in the main analysis, we test whether the probability that a sale is new construction is a function of the distance buffer and time since the crisis using a linear probability model. The results are presented in Panel A of Table B7. Since the purpose of this exercise is not to test the peak effect but to test whether housing supply changed one year after the crisis, we present the estimated effect at 365 days after the crisis based on the regression estimates. The results suggest that new construction sales decreased by about 10 percentage points (relative to the mean of 17%), and it is statistically significant at the 7.5% level. However, most of the decrease comes from the area between 2 km and 4 km of NPPs, and the effect on areas within 2 km of an NPP, where the housing price effect is concentrated, is small and statistically insignificant. This particular piece of evidence, however, measures the effect on demand for new construction, and may not be an accurate indication of the supply effect, when new homes are left unpurchased. Thus, as a second approach, we test whether there is a differential effect on the supply of new homes relative to all existing homes in the treatment and control groups. This is a more direct test of the total housing supply change, though the analysis is limited, again, to Pennsylvania. Using the total housing stock in 2014, we construct an indicator variable that is equal to one if the home was built in 2012.6 Panel B of Table B7 shows a simple difference in its mean between various treatment distance buffers relative to the control distance buffer. All point estimates are negative, indicating a lower share of new homes near NPPs, yet they are economically extremely small and are statistically insignificant. After all, since only 0.3% of the housing stock in the control area was constructed in 2012, any reduction of which should not be able explain the large price dynamics in the main analysis. In sum, both pieces of evidence suggest that changes in housing supply cannot be a primary cause of the reverse in house price trends starting around six months after the Fukushima crisis.
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As in Table B7 Panel A, because our focus is whether housing supply explains the increase in house prices back to the baseline level after one year of the crisis, rather than the reduction in house prices in the first six months after the crisis, we eliminate houses built in 2013, and the dependent variable of interest is whether houses were constructed around one year after the crisis. Because we do not have information on the month of construction, we use all houses constructed in 2012 as a proxy. As a robustness check, we also used a dummy for houses built in 2011 and 2012, which complicates the interpretation because houses built in 2011 may explain the downward trend in house prices up to a half year after the crisis or the subsequent upward trend in house price up to a year after the crisis. Nonetheless, we reached the same conclusion.
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B6. Upgrades on Nuclear Power Safety Regulations The U.S. Nuclear Regulatory Commission (NRC) established a task force immediately after the Fukushima accident to address lessons learned from this event and provided recommendations for improvements to the regulatory system in July 2011, which directed the NRC’s post-Fukushima activities. The NRC approved the first three regulatory requirements and issued the orders to all U.S. NPPs in March 2012, which included: 1. Ensuring that electrical power equipment keep the reactor core and spent fuel cool even during a prolonged loss of internal electrical power. 2. Installing a reliable venting system to remove heat and pressure in the buildings to avoid damages to or the melting of the reactor. 3. Installing instrumentation in spent fuel storage pools that reports water levels in the pools.7 The plants were required to complete these orders within two refueling outages or by December 31, 2016, whichever came first. Therefore, while these new regulatory actions are expected to contribute to enhanced safety in the long-run, they do not explain the quick recovery of house prices as observed in our results.
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See http://www.nrc.gov/reactors/operating/ops-experience/japan-dashboard/priorities.html#tier-01
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Figure B1: Net Generation by Nuclear Power Plants
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Notes: The figures above show the trends in the amount of net electricity generation in GWh by nuclear power at all NPPs in the seven states used in our analysis. Panel A shows monthly averages of all NPPs and local polynomial smoothing function of net generation over time. The observations are based on monthly records at individual plants. Panel B shows the average monthly net electricity generation between March 2009 and March 2013. Data Source: EIA-913
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Figure B2: The Dynamics of Net Electricity Generation by Nuclear Power
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Notes: The figures above show the dynamics of changes in net electricity generation by nuclear power in the first year after the crisis based on the estimates presented in Table B1. Note that we only present the figures for Columns (1), (2), and (5), because the estimates for Columns (2)-(4) are essentially the same.
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Figure B3: Nearest Neighbor Matching Estimator of the Treatment Effect
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Notes: This figure presents the nearest neighbor matching estimator of the average treatment effect on the treated within 2 km from NPPs, as compared with those 4-8 km away from NPPs.
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Figure B4: The Effect on Probabilities of Sale Panel A
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Notes: These figures present the dynamics of housing sales over one year after the crisis, based on the estimates in Table B6.
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Table B1: Effect on Nuclear Energy Generation; DID Estimator (1) (2) (3) (4) (5) Maximum effect 69.46** -1.35 -1.35 -1.35 0 P-value 0.041 0.469 0.469 0.470 0.499 Semi-elasticity 6.47% -0.13% -0.13% -0.13% 0% Maximum effect month 11 1 1 1 0 N 941 941 941 941 939 N Y Y Y Y Month FE N Y Y Y Y Year FE N N Y N N State FE N N N Y N Plant FE Notes: This table presents the estimated coefficients of interests using a DID model as specified by Equation (B1). The dependent variable is the amount of net electricity generation by nuclear power in GWh. The mean value of the dependent variable in this time period is approximately 1,074Gwh. “Maximum effect” is the size of the effect at which the slope of the specified function is zero, “P-value” is the associated p-value, “Semi-elasticity” is “Maximum Effect” divided by 1,074 (x 100%), and “Maximum effect month” is the month at which the maximum effect occurs. In Column (1), we replace the month fixed effects with time (the number of months after March). Column (5) uses only the sample with non-zero electricity generation. All standard errors are clustered at the plant level. ** p≤0.05
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Table B2: Differences in House Characteristics by Distance to an NPP in the House Sale Sample Diff (OLS) Diff (FE) Ring0_2 Ring2_4 Ring0_2 Ring2_4 Log sale price 5.28 1.358 3.273 0.832 (22.317) (16.418) (24.129) (19.073) Assessed value -13.271 14.622 -2.797 -0.274 (16.804) (17.593) (15.024) (16.172) Year built 2.713 1.443 5.15 1.891 (9.426) (5.303) (9.448) (5.544) Number of bedrooms -0.414* -.104 -0.369 -0.104 (0.233) (.08) (0.259) (0.095) Number of bathrooms 0.584*** .092 0.735*** 0.163*** (0.178) (.061) (0.161) (0.037) Square footage 20.605 210.979 232.521 220.679 (322.396) (142.329) (167.599) (156.252) Lot size (in acre) -.0135* -.039 -0.122 .005 (0.066) (.055) (0.085) (.051) Notes: This table presents the differences in the characteristics of houses that sold in the 2 years before the crisis between the treatment buffer defined as either Ring0_2 or Ring2_4 and the control buffer, Ring4_8. The sample is the house sale sample, and thus these figures are analogous to Columns (3) and (4) in Table 1. The standard errors in the parentheses are clustered at the plant level. *** p≤0.01, * p≤0.1 
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Table B3: Differences in House Characteristics by Distance to an NPP in Existing House Sample Mean Diff (OLS) Diff (FE) [Std. dev.] Ring0_4 Ring0_4 Log assessed value 11.52 -0.021 0.018 [0.60] (0.110) (0.043) Year built 1962.63 6.434 6.921 [34.59] (7.637) (6.964) Number of bedrooms 3.159 -0.110* -0.120 [0.748] (0.037) (0.023) Number of bathrooms 1.511 0.105*** 0.082** [0.591] (0.004) (0.017) Square footage 2135.6 -252.7** -154.32** [920.1] (68.061) (29.255) Lot size (in acre) 0.815 -0.119 -0.135 [1.454] (0.103) (0.154) Notes: This table presents differences in house characteristics between Ring0_4 and Ring4_8. The sample is all existing houses in Pennsylvania in 2014 (N = 45,848). The standard errors in the parentheses are clustered at the city level. *** p≤0.01, ** p≤0.05, * p≤0.1 



Table B4: Differences in House Characteristics by Distance to an NPP in the Existing House Sample Mean Diff (OLS) Diff (FE) [Std. dev.] Ring0_2 Ring2_4 Ring0_2 Ring2_4 Log assessed value 11.52 -0.148 -0.005 0.083 0.01 [0.60] (0.329) (0.080) (0.100) (0.038) Year built 1962.63 5.112 6.588 7.182 6.891 [34.59] (12.978) (6.985) (11.131) (6.497) Number of bedrooms 3.159 -0.278* -0.09* -0.246 -0.105*** [0.748] (0.095) (0.034) (0.119) (0.017) Number of bathrooms 1.511 0.337* 0.082** 0.315 0.06** [0.591] (0.107) (0.012) (0.125) (0.008) Square footage 2135.6 -155.676 -265.512** 99.873 -186.12*** [920.1] (287.772) (64.745) (238.272) (29.468) Lot size (in acre) 0.815 0.043 -0.139 -0.112 -0.138 [1.454] (0.294) (0.095) (0.456) (0.128) Notes: This table presents differences in house characteristics in Ring0_2, Ring2_4 relative to Ring4_8. The sample is all existing houses in Pennsylvania in 2014. The standard errors in the parentheses are clustered at the plant level. *** p≤0.01, ** p≤0.05, * p≤0.1 
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Table B5: Effect on House Characteristics Sold Log AsNumber Number sessed Year Built of bedof bathvalue rooms rooms 0.016 -4.009* -0.002 -0.117*** 0.373 0.085 0.476 0.001 597 197 43 198



Square footage



Lot size (in acre)



Panel A: Ring0_4 Maximum effect -277.569*** -0.012 P-value 0.004 0.385 Maximum effect day 183 531 Panel B: Ring0_2 Maximum effect -0.052 -11.832*** 0.005 0 -238.207 0.076 P-value 0.315 0.009 0.491 . 0.438 0.223 Maximum effect day 553 508 655 0 -250 632 Panel C: Ring2_4 Maximum effect 0 -4.296* -0.019 -0.104** -331.964*** -0.025 P-value 0.496 0.07 0.393 0.012 0 0.274 Maximum effect day -31 178 115 180 191 502 N 16,004 13,408 9,434 9,009 6,019 16,714 Notes: This table presents changes in house characteristics in houses sold between various treatment buffers defined in each panel and the comparison area between 4 and 8 km of NPPs. The sample includes all houses sold two years before and after the crisis. The standard errors are clustered at the city level. *** p≤0.01, ** p≤0.05, * p≤0.1



Table B6: Effect on House Sales Ring0_4



Ring0_2



Ring2_4



Panel A: Log of number of transactions Maximum effect -0.001 -0.006 -0.001 P-value 0.474 0.433 0.465 Impact (%) -0.06 -0.57 -0.11 Maximum effect days 1 -3 2 Panel B: Probability of sale Maximum effect -0.00017 -0.00004 -0.00021 P-value 0.36 0.379 0.378 Maximum effect day -11 -4 -13 Notes: In Panel A, the dependent variable is the log of the number of transactions (i.e., the number of houses sold). The level of observations is at the month by distance buffer level. The function is a cubic polynomial in time. Panel B uses the balanced panel of all existing homes in Pennsylvania at the month level for one year before and after the crisis (N=1,100,232). The dependent variable is a binary variable that is equal to one if the house is sold in given month. In all regressions, the standard errors are clustered at the distance buffer-by-month level.
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Table B7: Effect on New House Construction Treatment Buffer Ring0_4



Ring0_2



Ring2_4



Panel A: Home sale data Effect in 1 year -0.095* -0.056 -0.100* P-value 0.075 0.213 0.076 Mean (%) 16.4 8.0 17.4 Panel B: All existing homes Coeff. -0.00021 -0.00012 -0.00022 Standard error 0.00170 0.00223 0.00190 Notes: In Panel A, the dependent variable is the binary variable taking the value of one if the house sold is newly constructed. The sample is all house sales in the two years before and after the crisis (N = 16,858). The function uses a cubic polynomial in time. The coefficient presents the effect at one year after the crisis, and its p-value. The specifications include plant-by-year fixed effects. In Panel B, the dependent variable is the binary variable taking the value of one if the house was constructed in or after 2011. The sample is all existing houses in Pennsylvania within 8 km of NPPs (N = 42,795), and the mean value in areas between 4 and 8 km of NPPs is 0.3%. The coefficients are simple differences in means between the treatment buffer and the comparison buffer (Ring4_8). All standard errors are clustered at the city level. * p≤0.1
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C. Additional Figures and Tables Figure C1: Locations of NPPs in the U.S.
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Notes: This map shows the locations of NPPs in our sample, represented by red circles, and other NPPs, represented by +’s. Source: The locations of NPPs come from eGrid (2012)
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Figure C2: Price Gradient over Days Passed since the Fukushima Crisis, Bandwidth: 30 Days
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Notes: This figure is analogous to Fig. 2 Panel B. Here we use the bandwidth of 30 days instead of 60 days.
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Figure C3: The Dynamics of House Price Changes by States Column (2): NY .2 Change in log Housing Prices -.1 0 .1
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Column (6): IL .4 Change in log Housing Prices 0 .1 .2 .3
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Column (5): NJ
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Notes: The figures above illustrate the dynamics of house price changes since the Fukushima crisis as estimated by the regression models in Table 3. Each column number above the figure corresponds to the corresponding column in Table 3, while the top panel corresponds to the estimates in Panel A and the bottom panel corresponds to Panel B. The x-axis is the number of days since the Fukushima accident and the y-axis is the log point changes in house prices. The dashed line represents an upper bound of the 90% confidence interval estimate based on the one-sided test that the impact is less than zero.
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Figure C4: The Dynamics of House Price Changes by Plants
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Column (5): Catawba
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Notes: The figures above illustrate the dynamics of house price changes since the Fukushima crisis as estimated by the regression models in Table 4. Each column number above the figure corresponds to the column in Table 4, while the top panel corresponds to the estimates in Panel A and the bottom panel corresponds to the estimates Panel B. The x-axis is the number of days since the Fukushima accident, and the y-axis is the log point changes in housing prices. The dashed line represents an upper bound of 90% confidence interval estimate based on the one-sided test that the impact is less than zero.
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Figure C5 – National Real House Price Index
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Notes: This figure plots the quarterly purchase-only house price index at the national level. Source: FHFA
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Table C1: Number of Nuclear Power Plants and Generators



State IL PA NY SC NJ MI NC WI FL VA MN AL GA TX CA TN NE LA OH MD VT CT NH KS AR WA AZ IA MS MO MA Total Share



Plants 6 5 5 4 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 65 44.60%



Generators Generation 11 95,474 9 77,328 6 43,485 9 53,082 5 34,328 8 21,851 5 40,848 4 12,683 16 31,557 5 28,212 3 12,393 5 39,716 4 31,683 4 41,498 4 31,764 3 26,962 2 9,435 2 16,782 2 15,206 2 14,550 1 5,361 2 16,657 1 8,817 1 8,769 2 15,170 1 6,634 3 30,662 1 4,679 1 10,999 1 10,247 1 5,396 124 802,226 42.70% 45.70%



Sample 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 22.6%



Notes: This table indicates the number of nuclear power plants, generators, and their total reported annual net electricity generation, in GWh, in the U.S. by states. Missing states have zero nuclear power plants. Share at the bottom indicates the percentage of those included in our sample for each variable. Sample is a dummy variable taking the value of one if the state is included in our analysis sample. Source: eGrid(2012), which reports information in 2009.



28



Table C2: Number of Home Sales



Month January February March April May June July August September October November December



Months Before Fukushima Ring0_4 Ring4_8 (1) (2)



Months After Fukushima Ring0_4 Ring4_8 (3) (4)



107 295 152 432 90 346 144 383 148 475 140 490 142 520 154 514 182 589 159 611 253 753 201 786 193 540 162 666 194 557 210 660 181 558 156 516 189 498 153 552 166 591 129 502 135 435 150 521 Notes: This table represents the number of home sales in each month by distance to an NPP and time period. The sample includes two years before and after the Fukushima crisis, between March 2009 and February 2013, of which all months after March 2011 are assigned as after Fukushima.



Table C3: Number of Observations in Each Ring x Month Interaction Months Before Fukushima



Months After Fukushima



Ring0_4 Ring4_8 Ring0_4 Ring4_8 Interaction Terms (1) (2) (3) (4) Within ring × month 1 53 184 61 253 Within ring × month 2 32 158 70 265 Within ring × month 3 52 163 70 303 Within ring × month 4 95 271 60 304 Within ring × month 5 62 243 69 355 Within ring × month 6 88 228 100 283 Within ring × month 7 69 253 84 271 Within ring × month 8 73 251 81 237 Within ring × month 9 128 397 72 230 Within ring × month 10 92 361 54 220 Within ring × month 11 97 366 88 211 Within ring × month 12 56 236 64 183 Notes: This table provides the number of sales for one year before/after the crisis by distance to NPPs. Month 1 before Fukushima indicates the month (30 days) before the crisis, and month 1 after the crisis refers to the month (30 days) after the crisis.
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Table C4: Effect of Nuclear Crisis on Housing Prices (1) (2) -0.226** -0.169 Ring0_2×Time×e-02 (0.112) (0.107) 0.858 0.691 Ring0_2×Time2×e-05 (0.518) (0.483) 3 -08 -0.736 -0.602 Ring0_2×Time ×e (0.551) (0.510) -02 -0.0695 -0.0368 Ring2_4×Time×e (0.0476) (0.0473) 2 -05 0.294 0.193 Ring2_4×Time ×e (0.182) (0.191) 3 -08 -0.286 -0.199 Ring2_4×Time ×e (0.179) (0.191) 0.0126 -0.0486 Ring0_2 (0.0780) (0.0627) -0.00999 -0.0316 Ring2_4 (0.0549) (0.0389) -02 -0.104 -0.0976 Time×e (0.0713) (0.0753) 0.515 0.476 Time2 ×e-05 (0.395) (0.428) 3 -08 -0.552 -0.510 Time ×e (0.443) (0.480) -02 0.465*** 0.497*** Year built×e (0.0999) (0.0823) 9.359*** 9.872*** Year built missing (1.967) (1.640) 0.0789*** 0.0581** # Bedrooms (0.0280) (0.0262) 0.262** 0.240** # Bedrooms missing (0.121) (0.112) 0.157*** 0.183*** # Bathrooms (0.0468) (0.0370) 0.185* 0.353*** # Bathrooms missing (0.0997) (0.0997) 0.0704*** 0.104*** Acres (0.0235) (0.0172) -0.0467 -0.0365 Acres missing (0.0918) (0.0917)
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0.175*** 0.167*** (0.0339) (0.0353) 0.608*** 0.407** Square footage missing (0.185) (0.171) 1.921 1.372 Constant (1.961) (1.621) 16,424 16,424 N State × year Plant × year FE Notes: The sample includes all houses that were sold two years before and after the Fukushima crisis within 8 km of NPPs. The table presents the coefficients of the variables of interest (a cubic polynomial in time interacted with the specified ring dummy), which are used to construct the main results in Table 2 as well as the coefficients for all other variables included in the regressions. All standard errors are clustered at the city level and are included in the parenthesis below the point estimates. *** p≤0.01, ** p≤0.05 Square footage×e-03
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