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Appendix A. Data description Variable Per capita taxable income (Thousand yen) Demographic variables Population Densely Inhabited District population ratio



Population ratio (Age 0-15) Population ratio (Age 16-64) Population ratio (Age 65-) Growth rate (Population, Age 0-15, 10 years) Growth rate (Population, Age 16-64, 10 years) Growth rate (Population, Age 65-, 10 years) Basic industrial structure Employment ratio to population Sectoral ratio (Primary) Sectoral ratio (Secondary) Sectoral ratio (Tertiary) Growth rate (Employment, Primary, 10 years) Growth rate (Employment, Secondary, 10 years) Growth rate (Employment, Tertiary, 10 years) Detailed industirial strucuture Sectoral ratio (Fishery) Sectroral ratio (Mining) Sectoral ratio (Construction) Sectoral ratio (Manufacturing) Sectoral ratio (Wholesale/Retail) Sectoral ratio (Other services) Fiscal variables (Thousand yen) Tax reveneu per capita Fiscal equalizatioin grants (the LAT grants) Central grants per capita Expenditure per capita Construction per capita



Description Taxed income / Population



Population Population in Densely Inhabited Districts / Population. *In general, Densely Inhabited Districts are defined as groups of contiguous unit blocks which satisfy the following two requirements: 1.each of contiguous unit blocks has a population density of 4,000 inhabitants/km2 or more and 2.the total population of contiguous unit blocks is 5,000 or more within a municipality.



Period



Source



Fiscal years from 1972 to 2002



Survey on Local Government Taxation (Shi-Cho-Son Zei Kazei Jokyo tou no Shirabe)



Every 5 years from 1970 to 2000



Census (Kokusei Chosa)



Every 5 years from 1970 to 2000



Census (Kokusei Chosa)



Population (Age 0-15) / Population Population (Age 16-64) / Population Population (Age 65-) / Population [Population (Age 0-15) - Population (Age 0-15, 10 years ago)] / Population (Age 0-15, 10 years ago) [Population (Age 16-64) - Population (Age 16-64, 10 years ago)] / Population (Age 0-15, 10 years ago) [Population (Age 65-) - Population (Age 0-15, 10 years ago)] / Population (Age 0-15, 10 years ago) Number of people working / Population Number of people working in the primary sector / Number of people working *The primary sector consists of agriculture, forestry, fisheries and mining. Number of people working in the secondary sector / Number of people working *The secondary sector includes construction and manufacturing. Number of people working in the tertiary sector / Number of people working *The tertiary sector includes all the sectors that are not included in the primary and secondary sectors. [Employment (Primary) - Employment (Primary, 10 years ago)] / Employment (Primary, 10 years ago) [Employment (Secondary) - Employment (Secondary, 10 years ago)] / Employment (Primary, 10 years ago) [Employment (Primary) - Employment (Primary, 10 years ago)] / Employment (Secondary, 10 years ago) Number of people working in the fishary sector / Number of people working Number of people working in the mining sector / Number of people working Number of people working in the construction sector / Number of people working Number of people working in the manufactureing sector / Number of people working Number of people working in the wholesale and retail sector / Number of people working Number of people working in the other service sectors / Number of people working Tax revenue / Population The LAT grants /Population Central grants / Population Expenditure / Population Expenditure on constructiono / Population



Every 5 years from 1970 to 2000



Fiscal years from 1975 to 2002 Fiscal years from 1975 to 2002 Fiscal years from 1977 to 2002 Fiscal years from 1975 to 2002 Fiscal years from 1975 to 2002
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Census (Kokusei Chosa)



Local Government Finance Settlement (Shi-Cho-Son Betsu Kessan Jyokyo Shirabe)



Appendix B. Implementation of further placebo studies The second placebo test A distribution of average placebo effects can be obtained and used as follows: Step 1. Estimate all treatment effects 𝛼𝛼�𝑔𝑔,𝑡𝑡 and placebo effects 𝜂𝜂̂ 𝑔𝑔,𝑖𝑖,𝑡𝑡 in all case studies,



where 𝑔𝑔 indicates one case study, 𝑖𝑖 represents a control unit in a donor pool,



and 𝑡𝑡 is a year which satisfies 𝑡𝑡 > 𝑇𝑇0 . Step 2. Calculate average treatment effects 𝛼𝛼��𝑔𝑔 and average placebo effects 𝜂𝜂̂ ̅𝑔𝑔,𝑖𝑖 over time for all treated units and control units. Step 3. Use the distribution of 𝜂𝜂̂ ̅𝑔𝑔,𝑖𝑖 for significance tests on 𝛼𝛼��𝑔𝑔 , assuming that 𝛼𝛼��𝑔𝑔 and 𝜂𝜂̂ ̅𝑔𝑔,𝑖𝑖 follow the common distribution under the null hypothesis.



In Step 3, the empirical cumulative distribution function (CDF) of 𝜂𝜂̂ ̅ 𝑔𝑔,𝑖𝑖 , 𝑃𝑃𝑖𝑖 = 𝐶𝐶𝐶𝐶𝐶𝐶(𝜂𝜂̂ ̅𝑔𝑔,𝑖𝑖 ), can be used as a criterion for statistical significance of 𝛼𝛼��𝑔𝑔 . For example, if 𝛼𝛼��𝑔𝑔 is larger than the lowest 𝜂𝜂̂ ̅ 𝑔𝑔,𝑖𝑖 that satisfies 𝐶𝐶𝐶𝐶𝐶𝐶�𝜂𝜂̂ ̅𝑔𝑔,𝑖𝑖 � ≥ 0.975 , 𝛼𝛼��𝑔𝑔 can be considered



significantly different from zero under the 5% significance level in a two-sided test. In the same manner as the original placebo test above, this test is plausible if an average treatment effect is not expected to stand out from the distribution of average placebo effects under the hypothesis of no intervention effect. I set 𝑔𝑔 = 1~8 in this study because I have eight case studies. The third placebo test A distribution of overall average placebo effects can be computed and utilized as follows: Step 1. Calculate an overall average treatment effect 𝛼𝛼� = (∑𝐺𝐺𝑔𝑔=1 𝛼𝛼��𝑔𝑔 )⁄𝐺𝐺 , where 𝐺𝐺 is the number of case studies.



Step 2. Calculate an overall average placebo effect 𝛾𝛾� = (∑𝐺𝐺𝑔𝑔=1 𝛾𝛾�̅𝑖𝑖,𝑔𝑔 )⁄𝐺𝐺 by randomly choosing a municipality 𝑖𝑖 in each 𝑔𝑔.
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Step 3. Repeat Step 2 𝑀𝑀 times 39 and make a distribution of overall average placebo effects 𝛾𝛾�𝑚𝑚 , where 𝑚𝑚 = 1, 2 … 𝑀𝑀.



Step 4. Use the distribution of 𝛾𝛾�m for a significance test on 𝛼𝛼�, assuming that 𝛼𝛼� and 𝛾𝛾�𝑚𝑚 follow the common distribution under the null hypothesis that all 𝛼𝛼��𝑔𝑔 and 𝜂𝜂̂ ̅𝑔𝑔,𝑖𝑖 are equal to zero. In Step 4, as in the first test above, the empirical cumulative distribution function (CDF) of 𝛾𝛾�𝑚𝑚 , 𝑃𝑃𝑚𝑚 = 𝐶𝐶𝐶𝐶𝐶𝐶(𝛾𝛾�𝑚𝑚 ), can be used as a criterion for establishing the significance of 𝛼𝛼�. In intuitive terms, I randomly pick up one placebo trial from each case study and



calculate an overall average placebo effect by averaging the average placebo effects of the randomly chosen placebo trials. Then I repeat this procedure 𝑀𝑀 times to construct a



distribution of overall average treatment effects. In this study I set 𝐺𝐺 = 8 and 𝑀𝑀 = 100,000.



39



M can be set by researchers based on the number of possible overall average placebo effects. For instance, the number of possible overall average placebo effects in this study is ∏8𝑔𝑔=1 𝑁𝑁𝑔𝑔 = 74 × 82 × 74 × 74 × 74 × 74 × 51 × 51 × 52, where 𝑁𝑁𝑔𝑔 is the number of placebo trials in an NPF location event 𝑔𝑔. Then M can be any number which is sufficiently large but less than ∏8𝑔𝑔=1 𝑁𝑁𝑔𝑔 .
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Appendix C. Predictor balance in the pre-intervention period (average) Variable



Per capita taxable income Employment ratio DID population ratio Sectoral ratio (Primary) Sectoral ratio (Tertiary) Sectoral ratio (Fishery) Sectroral ratio (Mining) Sectoral ratio (Construction) Sectoral ratio (Manufacturing) Sectoral ratio (Whole sale/Retail) Sectoral ratio (Other services) Population ratio (Age 16-64) Population ratio (Age 65-) Growth rate (Primary, 10 years) Growth rate (Secondary, 10 years) Growth rate (Tertiary, 10 years) Growth rate (Age 0-15, 10 years) Growth rate (Age 16-64, 10 years) Growth rate (Age 65-, 10 years) Variable



Per capita taxable income Employment ratio DID population ratio Sectoral ratio (Primary) Sectoral ratio (Tertiary) Sectoral ratio (Fishery) Sectroral ratio (Mining) Sectoral ratio (Construction) Sectoral ratio (Manufacturing) Sectoral ratio (Whole sale/Retail) Sectoral ratio (Other services) Population ratio (Age 16-64) Population ratio (Age 65-) Growth rate (Primary, 10 years) Growth rate (Secondary, 10 years) Growth rate (Tertiary, 10 years) Growth rate (Age 0-15, 10 years) Growth rate (Age 16-64, 10 years) Growth rate (Age 65-, 10 years)



Rokkasho Treated Synthetic 480.91 481.28 0.4233 0.0000 0.4094 0.3701 0.1050 0.0011 0.1756 0.0438 0.1033 0.1612 0.6406 0.0957 -0.4280 1.6955 0.6482 -0.2346 0.0403 0.3947



0.4680 0.0000 0.4341 0.3108 0.1407 0.0004 0.1755 0.0792 0.0986 0.1079 0.6442 0.1176 -0.3626 0.4752 0.4012 -0.1896 -0.0205 0.3136



Tomioka Treated Synthetic 579.84 579.28 0.4968 0.4962 0.0000 0.1376 0.3861 0.3881 0.4061 0.3996 0.0033 0.0410 0.0029 0.0029 0.0887 0.0912 0.1161 0.1172 0.1331 0.1398 0.1487 0.1404 0.6433 0.6546 0.0852 0.0844 -0.1806 -0.2270 0.3942 0.4792 0.2966 0.3015 -0.3258 -0.3251 0.0413 0.0390 0.3289 0.3265



Tomari Treated Synthetic 475.89 479.39 0.4261 0.0000 0.2564 0.3800 0.2035 0.0125 0.2579 0.0933 0.1098 0.1806 0.5933 0.1812 -0.2057 -0.3608 -0.0346 -0.5631 -0.3210 0.2879



0.4377 0.0000 0.3605 0.3389 0.2461 0.0022 0.2363 0.0620 0.1084 0.1505 0.6247 0.1185 -0.4683 0.1530 0.0845 -0.4440 -0.1761 0.0992



Kashiwazaki Treated Synthetic 768.60 768.71 0.5400 0.5590 0.4044 0.3021 0.2650 0.2653 0.3948 0.3965 0.0027 0.0110 0.0048 0.0038 0.0723 0.0733 0.2630 0.2632 0.1581 0.1569 0.1424 0.1414 0.6778 0.6792 0.0986 0.0981 -0.4064 -0.3835 0.4460 0.4340 0.2269 0.2703 -0.2749 -0.1924 -0.0126 -0.0070 0.2739 0.4042



Onagawa Treated Synthetic 622.26 622.33 0.4790 0.3775 0.3564 0.3554 0.3319 0.0019 0.0502 0.2360 0.1558 0.1003 0.6649 0.0704 -0.0583 0.0526 0.1436 -0.2290 0.0343 0.2916



0.4951 0.0357 0.4832 0.2549 0.2615 0.0051 0.0698 0.1870 0.0943 0.0928 0.6589 0.0843 -0.2745 0.1776 0.3735 -0.2629 -0.0218 0.3783



Kariwa Treated Synthetic 637.14 636.00 0.5924 0.5557 0.0000 0.0942 0.4578 0.4401 0.2218 0.2665 0.0000 0.0111 0.0184 0.0025 0.0820 0.0956 0.2200 0.1953 0.0808 0.0935 0.0836 0.1016 0.6750 0.6695 0.1199 0.1056 -0.3972 -0.3633 0.6219 0.7305 0.4112 0.3820 -0.4168 -0.2940 -0.0782 -0.0189 0.1776 0.2882



Naraha Treated Synthetic 467.52 476.50 0.4946 0.0000 0.4408 0.2742 0.0007 0.0044 0.0884 0.1922 0.0852 0.0748 0.6313 0.0945 -0.3012 0.2241 0.3246 -0.4147 -0.0486 0.1994



0.5102 0.0048 0.5204 0.2279 0.0493 0.0064 0.0944 0.1509 0.0818 0.0860 0.6396 0.0930 -0.3092 0.3908 0.3236 -0.4003 -0.0615 0.2010



Shika Treated Synthetic 704.00 703.11 0.5330 0.5510 0.0000 0.0479 0.3107 0.3103 0.2852 0.3010 0.0101 0.0404 0.0007 0.0016 0.0940 0.0810 0.3094 0.3052 0.1168 0.0998 0.1223 0.1240 0.6356 0.6459 0.1293 0.1207 -0.4189 -0.3901 0.4308 0.4315 1.2923 0.3069 -0.1823 -0.1766 -0.0114 -0.0245 0.2296 0.2783



Notes: All variables are averaged over pre-intervention periods. Per capita taxable income is on an annual basis and other demographic covariates are on a 5-year basis (1970,1975,1980…). For example, in Rokkasho, the first pre-intervention year is 1981 and the intervention year is 1986, so per capita taxable income averaged for 1981-1985 and demographic covariates in 1985 are used as predictors. In the other cases, although the first pre-intervention year is 1972, I include demographic covariates in 1970 in predictors (otherwise no demographic covariates are available for Naraha and Tomioka.)
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Appendix D. Weights on donor-pool municipalities Rokkasho (Aomori) Prefecture Municipality Aomori Minmaya Aomori Shariki Aomori Ooma Iwate Noda Other 70 municipalities



Weight 0.164 0.513 0.236 0.087 0



Tomioka (Fukushima) Prefecture Municipality Aomori Shariki Iwate Taro Miyagi Natori Miyagi Iwanuma Miyagi Matsushima Miyagi Yamoto Miyagi Naruse Miyagi Motoyoshi Akita Tenno Akita Nishime Yamagata Atsumi Other 63 municipalities



Weight 0.035 0.007 0.054 0.181 0.051 0.166 0.008 0.008 0.005 0.061 0.423 0



Tomari (Hokkaido) Prefecture Municipality Hokkaido Hamamasu Hokkaido Taisei Hokkaido Shakotan Other 80 municipalities



Weight 0.197 0.385 0.418 0



Onagawa (Miyagi) Prefecture Municipality Aomori Komadori Miyagi Shiogama Miyagi Karakuwa Akita Nikaho Other 70 municipalities



Kashiwazaki (Niigata) Prefecture Municipality Niigata Oogata Niigata Oumi Toyama Takaoka Toyama Shinminato Toyama Namerikawa Toyama Nyuzen Ishikawa Kashima Ishikawa Notojima Ishikawa Monzen Fukui Awara Other 42 municipalities



Weight 0.013 0.046 0.015 0.048 0.503 0.215 0.009 0.001 0.030 0.122 0



Naraha (Fukushima) Weight 0.184 0.040 0.323 0.453 0



Kariwa (Niigata) Prefecture Municipality Niigata Kamihayashi Toyama Nyuzen Other 50 municipalities



Notes: Sums of weights are not necessarily zero due to rounding off to three decimal places.
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Prefecture Municipali Weight Aomori Shiura 0.023 Iwate Noda 0.051 Miyagi Natori 0.035 Miyagi Naruse 0.018 Miyagi Kitakami 0.389 Akita Hachimori 0.087 Akita Nikaho 0.132 Fukushima Odaka 0.265 Other 66 municipalities 0



Shika (Ishikawa) Weight 0.514 0.486 0



Prefecture Municipali Niigata Izumozaki Niigata Kamihayash Toyama Nyuzen Ishikawa Nanatsuka Ishikawa Kashima Ishikawa Notojima Ishikawa Uchiura Other 45 municipalities



Weight 0.008 0.130 0.244 0.085 0.289 0.107 0.136 0



Appendix E. Estimation results with donor pools that include coastal neighbors 1400
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Notes: In Rokkasho, the pre-intervention period is limited to from 1981 because per capita taxable income in Rokkasho fluctuates in the 1970s. In Tomari, one municipality, Atsuma town, is excluded from the donor pool due to extreme outliers for its per capita taxable income in 1972 and 1973.
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Appendix F. Comparisons with unsuccessful candidates Greenstone et al. (2010) compare successful cases of large plant location (“winners”) with unsuccessful cases (“losers”) in their causal analysis, interpreting unsuccessful cases as valid counterfactuals of successful cases conditional on differential trends and plant fixed effects. Following their approach, I also compare the trends of taxable income in NPF municipalities and municipalities that were at one time candidates for NPF location but ended up with no NPF. Although there seems to be no unique and systematic process governing the selection of candidate sites and actual location sites, it is possible to list up municipalities which the central government, prefectures, or electricity companies once considered as candidate sites for new NPF establishment. My primary focus here is the comparisons of the eight NPF municipalities that I investigated in this paper and unsuccessful candidate municipalities that are geographically close to these NPF municipalities. Based on the official historical records of NPF municipalities, the official newspaper of JAIF (Japan Atomic Industrial Forum) named Atomic Industry Newspaper (Genshiryoku Sangyo Shinbun), and Hirabayashi (2013), I identified the municipalities that had once been listed as candidates for NPF locations but did not end up experiencing NPF establishment due to several reasons such as local opposition or losing competitions. See Figure F1 for their locations. Note that many of them were not alternative candidates or candidates competing against actual NPF municipalities and were candidate sites even after NPFs were located in nearby municipalities. Figure F1.Location of unsucsessful candidate sites around the eight NPF municipalities
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Notes: Black dots indicate NPF municipalities and white dots municipalities that were unsuccessful candidates for NPF establishment. One nuclear plant is currently located in Higashidori, which construction started in December 1998 (Fiscal year 1997).
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One exception in our comparison group is Higashidori village in Aomori prefecture. Higashidori had been once nominated as a candidate site for nuclear fuel cycle facilities, but these facilities were ultimately located in neighboring Rokkasho. Higashidori eventually received the establishment of a nuclear power plant, with.NPF construction starting in December 1998 (Fiscal year 1997) in Higashidori. From this year onward Higashidori is by definition no longer a “control” unit, but I continue to use it as a comparison unit for Rokkasho. Figure F2 presents graphs of taxable income for the eight NPF municipalities and the nearby unsuccessful candidate municipalities within the same prefecture. The Implications of the graphs are consistent with my main analysis using the SC method. In Rokkasho and Tomioka, the gaps in taxable income between them and the nearby unsuccessful candidate municipalities have widened since NPF construction started. Graphs for Tomari and Kariwa also indicate that the taxable income levels have increased in these municipalities since NPF establishment in comparison to the nearby unsuccesssful candidates, but the magnitude of the increase is more modest in Tomari and Kariwa than in Rokkasho and Tomioka. The other four NPF-located municipalities do not show a clear upward divergence in their taxable income levels from those in counterpart unsuccessful candidates. These results reinforce my findings using the SC method.
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Figure F2. Per capita taxable income in NPF-located municipalities and nearby unsuccessful candidates 1000 1200 1400
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Notes: In Rokkasho, the pre-intervention period is limited to after 1981 because per capita taxable income in Rokkasho fluctuates in the 1970s. The choice of unsuccessful candidate municipalities is based on prefectural boundaries. That is, unsuccessful candidate municipalities belonging to the same prefecture are selected for the eight NPF municipalities. See Figure F1 for the prefectural boundaries.
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Appendix G. Post-estimation comparisons of additional fiscal variables In Figure G, I present post-estimation comparisons of some fiscal variables in the NPF-located municipalities and their SC units as shown in Figure 9 and Figure 10. The graph of “Revenue per capita” is almost identical to the graph of “Public expenditure per capita” in Figure 10. The graphs of “Local tax revenue per capita” and “Local tax revenue per capita (without Tomari)” show that tax revenues significantly increase in all NPF-located municipalities in comparison to those in their synthetic units, although the magnitude of these relative increases differs considerably. Finally, fiscal-equalization grants (called The LAT grants) decrease for all NPF-located municipalities and reach zero in some cases because the amount of the LAT grants from the central government decreases when local tax revenue capacity increases. 40



Figure G Comparisons of fiscal variables in treated units and those in SC units. Local tax revenue per capita
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Notes: On the calculation of ratios and the setting of reference years see the note on Figure 9. The graph of “Local tax revenue per capita (without Tomari)” is presented because the index of local tax revenue per capita for Tomari is extremely large. Fiscal data are from Local Government Finance Settlement. Data from every five years is used. Because my original fiscal data starts from 1975 and the intervention year for Naraha and Tomioka is 1975, I independently collected fiscal data from 1970 for Naraha, Tomioka, and their synthetic units in order to compile data for their reference year.



These graphs imply that local tax revenue has increased after NPF establishment in all NFP-located municipalities in comparison to their SC units, but some part of the increase is cancelled out by the consequent decrease in the fiscal-equalization grants. Hence the increases in total revenue (and expenditure) are more modest than the increases in local tax revenue. 40



See the description in footnote 8 in the paper for a more detailed explanation of the LAT grants.
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