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Are Community Arrangements with NIMBYs Undermined by School Finance Reform? ∗ Justin M. Ross Department of Economics West Virginia University Morgantown, WV 26506 [email protected] February 2008



Abstract If land-use controls such as zoning are collective property rights that allow communities to protect housing values, as suggested by Fischel (2001), then entities perceived as undesirable NIMBYs must compensate those residents with some mix of lower taxes and larger funding of local public goods. This finance-for-location quid pro quo often arrives from the local NIMBY to the municipality in the form of property taxes or local impact fees. The wave of school finance reforms in the 1970’s and 80’s largely served to replace local school funding with state financing. This could potentially undermine arrangements made between communities and NIMBYs by diverting those compensating property tax revenues to the state. This paper examines the relationship between school finance centralization reforms and housing prices of counties that contain nuclear facilities and polluting establishments. Evidence supporting this assertion is presented, and is particularly strong in counties with nuclear facilities.
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1.



Introduction



The principle idea underlying school finance equalization reform is to centralize property tax revenues, via aggregating property tax revenue from municipalities to the state, and redistribute them in a ”fair” manner that ultimately will achieve a greater level of equality in per student spending across districts.1 States across America have adopted these policies, often unwillingly, either through judicial order or through legislative acts intended to a court ordered reform. Much scholarly attention has been devoted to the outcomes of school finance equalization on pupil spending and school performance, and much of the evidence has been disappointing for advocates on the issue. While not entirely settled, the most frequently cited studies find the primary educational implications of such reforms are to ”level” down school spending (Hoxby, 2001; Silva and Sonstelie, 1995) and to diminish the performance of schools (Berger and Toma, 1994; Downes, 1992; Husted and Kenny, 2000; Southwick and Gill, 1997; Hall, 2006). These school finance reforms have implications beyond those of just educational outcomes and school spending. While local property taxes are oftentimes the primary revenue source for schools, they also serve to fund other local public goods such as infrastructure and police. It is well understood among economists that essentially all local public goods are capitalized into housing prices in addition to the property tax price. Homeowners in a municipality will witness an increase in the market value of their homes if these goods become more efficiently provided by lowering costs while maintaining quality, or otherwise provide the maximum possible level of benefit for the chosen tax price. It is in this framework of capitalization conditions that a discussion of NIMBY location must proceed.2 The more pessimistic view is the ”race to the bottom,” in which localities compete to a self-deterious point through subsidies, tax cuts, and usurped regulations. This 1



I will use the terms ”equalization” and ”centralization” interchangeably when referring to school finance reform. 2 NIMBY is an acronym for ”Not-In-My-Back-Yard” and is used to describe facilities that households prefer to exist as long as they do not have a great proximity to them.
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is perhaps the leading framework that implies a need for a federal system of regulations (for e.g. Ingberman, 1995). However, the absence of such outcomes provides support for a more optimistic view of NIMBY location, in which capitalization plays a substantial role. Fischel (2001) has written extensively on the role of local governments in land use decisions, and specifically the dominant role of homeowners in their politics. The logic proceeds by viewing a potential firm requiring a plot of land for location. For all intents and purposes, the entire supply of land in the U.S. is incorporated into municipalities. These municipalities are governed by existing residents whose primary concern is the protection and enhancement of their primary stock of wealth - their homes. In order to execute these objectives, the municipality adopts involuntary and uncompensated land use regulations armed with a wide arsenal of requirements such as minimum lot size, maximum building height, required public road frontage, etc (Fischel, 1992). Zoning then serves as a collective property right to the existing community residents, who can make changes if desirable circumstances arise. Firms looking to locate in a municipality will need to comply with existing zoning regulations that are written in a manner to lock out undesirable land uses. If these firms by the nature of their industry carry negative externalities to existing homeowners then they will likely need the approval of the municipal zoning authority who serves at the behest of the resident voters. Now it is the case that the median voter of such areas will weigh the costs and benefits of such a decision, particularly as it pertains to the value of their home. Direct and capitalized benefits may come from higher local wages, employment, and property tax revenue for public goods and services. However, any perceived negative externality, particularly those that apply to housing values, is going to serve as significant costs. Without the benefit of providing an additional basis for property tax revenue, many NIMBY firms would likely find themselves on the wrong end of this analysis. However, even if the additional property tax revenue does not put the homevoter back into the black, there are other means such as local impact fees and other side payments that can contribute to the municipal budget. 2



In this view the location of a NIMBY is a voluntary transaction between the firm owners and the residents, in which each side will only participate if it makes them each better off. It is also the case that, like any contract, it will have a dynamic impact where arrangements are made for years into the future. A contract agreed upon will have been based on expectations regarding both future property tax revenue and side payments. Enter now school finance reforms that have largely been based around the centralization and equalization of property tax revenues, starting with the Serrano v. Priest ruling in 1971 and 1976. Fischel (2001) has argued extensively that the 1976 Serrano II decision serves as a natural experiment in education finance. If this is the case, contractual agreements prior to the 1976 ruling occurred with the understanding that additional future local property tax revenue from NIMBYs would belong entirely to future municipal residents. This would allow them to either enhance the quality and provision of public goods, or lower their own personal tax burdens at the current level of provision. With school finance reforms resulting from rulings and legislation that require equality in per student spending have been implemented via property tax centralization. In short, property revenues derived from the locality are paid to the state, who then disperses them according to a school district aid formula. Fischel (2001) points out that this undermines the preexisting arrangement municipalities made with any NIMBYs prior to the equalization. I emphasize the prior because I do not want to underestimate the creativity of local governments in overcoming this issue in the future, such as side payments that qualify as exempt. However, the state will likely ensure that local property taxes are still paid by the new entity and so it does undermine the ability of both groups to come to an acceptable contract. A municipality in a state with both property tax equalization and a pre-Serrano NIMBY will find that they bear the negative externalities without the benefit of greater property tax revenues. In this paper, I present evidence for the effect of property tax equalization lowering the price of homes in areas with NIMBYs. In particular, I place special emphasis on nuclear 3



power plants. While the Serrano decisions came in 1971 and 1976, orders for new plants stopped also in the 1970s and few became operational during the 1980s. Nuclear power plant construction takes a famously long time to complete, so even those that came on-line in the 1980s after the Serrano decisions had come to an agreement with the municipality and broken ground on construction before the reforms came into effect.3 If as Fischel (2001, p.102) argues, Serrano II was a natural experiment in capitalization, then community deals with NIMBYs like nuclear power plants would not have anticipated this and housing prices would have responded completely. Using cross-sectional county data from 1990, I present evidence that the effect of property tax equalization was to lower the housing prices of areas with nuclear power plants by an amount close to the benefit of similar areas with nuclear plants but no property tax equalization. I present additional weaker evidence that a similar effect exists with established pollution emitters, but since the data likely contains these types of NIMBYs that were constructed after Serrano and before the year of the study the estimates will not be as reflective of the hypothesized response.



2.



Related Research



There is currently no existing empirical research on the NIMBY aspect of the homevoter hypothesis, which is that local homeowners use zoning to bargain for fiscal benefits with NIMBYs desiring to locate within their jurisdiction. There are few empirical papers that test the homevoter hypothesis directly. However, the literature that does exist is quite supportive of the notion that perceived changes in housing value hold a great deal of influence over voting behavior. In a clever paper by Dehring et al. (2008), the impact of three distinct public announcements for the proposed subsidization of the Dallas Cowboys Stadium in Arlington is used as an experiment in the homevoter hypothesis. By developing a spacedistance model where the amenity (or disamenity) value of the stadium is estimated as a 3 For instance, Watts Bar-1 in Spring City, Tennessee became operational in 1996 after 24 years of construction (Murphy, 2003).
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proportion of house value, they demonstrate that the effect of the announcements were to reduce property values close to the stadium and enhance those that were a mile or more away. This reflects the positive externalities (additional revenues from parking or concession and expected development) of having the stadium for those living further away, and the value of the negative externalities (greater congestion, noise, and crime) of living close. They then compared the precinct-level voting data for the stadium referendum by regressing the share of ”yes” votes for the referendum by precinct on these price changes from the announcements. Their results found these price signals carried a statistically significant positive relationship with voter support for the referendum. Further support for the homevoter hypothesis comes from Hilber and Mayer (2005), Brunner et al. (2001), and Brunner and Sonstelie (2003). Hilber and Mayer (2005) use the share of developed land as a proxy for the elasticity of the housing supply to illustrate the potential gains to improved school performance via capitalization. They demonstrate that per pupils spending is higher in areas with less undeveloped land, and that this result is driven by areas with a large share of homeownership, even when this population has large shares of elderly. Brunner et al. (2001) and Brunner and Sonstelie (2003) found that support for voter initiatives dwindled in districts with good public schools and rose in areas with poor public schools. This makes sense in the framework of the homevoter hypothesis, where the capitalization of good schools would have meant that homeowners paid a premium to move into these districts, and the voucher would diminish the premium for access to the same school. Since my paper treats nuclear power plants as a NIMBY, it should be noted that while the research is not unanimous there seems to be agreement that this is the case. An enormous body of research has tried to sort out the net effect of proximity to a nuclear power plant and its facilities with mixed results. I will limit my discussion to two, but a nice review of these studies can be found in Clark et al. (1997). In an analysis of county level 1980 agricultural land rent prices, Folland and Hough (1991) found that the presence 5



of a nuclear reactor diminished their market value. Clark and Nieves (1994) found evidence using 1980 Census microdata that households in areas with nuclear reactors received higher wages and paid lower land rents, as if they were in the presence of a NIMBY. However, none of these papers control for any of the centralizing school finance reforms though they do generally recognize the role of property tax revenues. Other environmental pollutants have been found to adversely effect housing prices, and Brasington and Hite (2005) and Kim et al. (2003) estimate the dollar value of these costs.



3.



Data and Methodology



The intention of this paper is to test for the impact of property tax centralization on housing prices in the presence of NIMBYs. There are several challenges to this project for empirical testing that must be described. The first challenge is the level of observation, which for this paper is the 3,115 counties of the 48 contiguous American states. It would be preferable to have observations closer to the level of the individual house, but some inference should still be possible from a more aggregate level like the county. There is considerable variation and heterogeneity within counties at the local level in terms of housing stock and community quality. Thus the median house price (y) for a given county will tend to reflect the county level characteristics and amenities, which I will designate with X. Examples of these factors will include the number of sunny days, average temperature in January, share of the population with a bachelor’s degree, racial fractionalization, property tax revenue per capita, a pollution variable that will be described in greater detail later, the presence of a nuclear power plant, state fixed effects, and median household income. Sources and descriptions of these variables may be found in Table 1. For studying the effect of these reforms I follow the work of Downes and Shah (2006), who end a state-level panel on per pupil spending in 1990, which also serves as the year of my cross-section data. If more information were available about housing prices in the years 6



between the 1980 and 1990 Census for counties, this surely would have been my approach as well. As it were, the cross-sectional estimates represent multipliers of the long-run response. As explained in Downes and Shah (2006), 1990 marked the end of more than a decade of school finance reforms that occurred around the country, whose primary emphasis resided in centralization of property tax revenues. Of course, these reforms come in many different styles and characterizing them as such certainly loses a good deal of information, as explained in Hoxby (2001). The other advantage to ending in 1990 is that no new nuclear power plants permit applications occurred between then and the Serrano decision, so they serve as a good experiment for a hedonic response to NIMBYs. Table 2 displays the data used for the school finance reforms for centralization and is derived from Downes and Shah (2006). In order to test the effect of the centralizing reforms on housing prices through the NIMBY effect, an interaction term will be used in bringing the effects together in regression analysis. For instance, writing in vector form:



y = Xβ1 + N IM BY β2 + (N IM BY × Centralized)β3 + e,



(1)



where Centralized is a dummy variable indicating the state to have enacted a reform. The expected sign for β2 and β3 is positive and negative, respectively. A comparison of β2 and β3 will provide information on the extent in which reforms offset these NIMBY and community arrangements. Now a priori we would not expect β3 to dominate β2 , as NIMBYs may pay other forms of compensation outside of property taxes to the locality that may be exempt from the centralization reforms. The third challenge at hand is dealing with the issue of spatial dependence. The two primary models include the spatial autoregressive model (SAR) and the spatial error model (SEM). The SAR model contains a spatial lag of the dependent variable on the right-hand side of the regression, while the SEM estimation carries it in the residual term. The nature of the spatial dependence is defined in a spatial weight matrix, W , that is n × n and has 7



zero on the diagonal and non-zeros in the elements where a spatial relationship exists. The econometric specification of SAR and SEM is



y = ρW y + Xβ + e



(2)



and y = Xβ + u (3) u = λW u + e, respectively. Note , for the time being, that e is the traditional Gaussian error term. Also, ordinary least squares methods would be biased for SAR and inconsistent for both SAR and SEM. As such, when dealing with asymptotic methods these equations are estimated using maximum likelihood methods described in Anselin (1988). The choice of proper spatial specification between SAR and SEM is typically an empirical question of model fit, but the intuition of the difference between models can also serve some guidance. If there is either some externality generated by X between observations, or if there is some actual dependence in y, say from a strategic response, then SAR may be the correct model specification. With respect to the SEM regression, it is the case that there is some unobserved heterogeneity that takes a spatial pattern. For this paper, the empirical evidence for model selection clearly shows favor for the SEM regression. The SEM regression has an R2 nearly twice as large, a much more favorable log-likelihood score, and λ is nearly twice as large as ρ. The estimation of Equation (3) with asymptotic maximum likelihood methods demonstrated heteroscedasticity. This motivates the application of a Bayesian regression, a methodology well suited to dealing with heteroscedasticity in spatial regressions. The philosophical difference between frequentist and Bayesian regression is the perspective on the coefficients in the model, which frequentists view as fixed and the Bayesian view as random. This being 8



the case, frequentist methods estimate a single ”true” value of the coefficient, their confidence in the accuracy of this number spans an interval based on the dispersion of the data. Bayesians, viewing the response as random, estimate a distribution of probable responses for the coefficient and then analyze the properties of the distribution via histograms, means, standard deviations, skewness, etc. The Bayesian specification of Equation (3) is



y = Xβ + u u = λW u + e e ∼ N (0, σ 2 V ) V = diag(v1 , v2 , . . . , vn ) β ∼ N (c, T ) σ ∼ (1/σ) r/vi ∼ ID χ2 (r)/r.



(4)



The vi terms in Equation (4) are estimated directly, which allow for deviation from the traditional Gaussian assumptions in the error term. These terms take a χ2 (r)/r distribution, where r is chosen by the researcher with the guidance of Bayesian model selection methods.4 The distribution of β is a multivariate normal with prior mean c and variance T , and λ is another diffuse prior drawn from a univariate distribution. For an extensive description on the intuition and solving of Bayesian models, see LeSage (1997). For an intuitive explanation of the mathematical derivation of spatial Bayesian regressions, see Lacombe (2007).



4.



Results



The summary statistics of the data used are presented in Table 3, while the results of the estimation of Equation (4) are presented in Table 4.5 The mean of the coefficient distributions are reported along with their standard deviations beneath them in parentheses. The 4



It should be noted that Bayesian methods for model selection also identified the SEM regression to be the proper specification. The basic model selection technique is to compute the posterior odds that the particular model would be true given the data y, as explained in Hepple (1995). 5 State specific fixed effects are included in all regressions but are not reported for the purpose of paper conservation. As a result, the intercept represents the case of the county being from Virginia. Full results are available from the author upon request.
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asterisks are used to indicate the level of the Bayesian p-value and draw attention to results with stronger directionality to one side of zero. Recall, however, that Bayesians do not have statistical significance so the p-values should not be interpreted as our confidence in the coefficient being ”different from zero” as it would in the classical regression. Instead, Bayesian p-values represent the share of the distribution of the coefficient that occurs on the opposite side of zero from the mean. For example looking at the case of household income, which has a positive mean of 2.66, less than one percent of the coefficient’s distribution was negative. Three definitions for the spatial weight matrix were tested, but the results are shown based solely on the matrix that Bayesian factors suggested to be the most likely to generate the data. The results are reported with a ”nearest neighbor” standardized matrix, where 21 neighbors whose centroid was the closest to that of the observation. The alternatives were the contiguous neighbors, determined by those who share borders with the observation, and an inverse distance weight matrix, where the weight a neighboring observation received was inversely related to the distance between centroids.6 The first column of Table 4 is the estimation that results from omitting the impact of the property tax centralization reforms. The directionality of the means appear to be as we would expect, as higher income locations and warmer locations with sunny days all tend to increase the median house price of the county.7 The average property tax price is negative and greater than one, which is a result of the cross-sectional estimate representing the present value of the tax price. Perhaps the only counterintuitive sign is racial fractionalization, whose negative sign implies that greater homogeneity lowers housing prices. Median voter models tends to reflect greater dissent in achieving public outcomes as groups become more fractionalized (Hall, 2007). On the other hand, it is rare for the county to be a political 6



This inverse distance matrix was standardized, and can be expressed mathematically by letting dij serve Pn as the distance between observation i and j as ωij = 1/Dij , where Dij = dij / i=1 dij . 7 A number of other variables were substituted but were chosen against for either reasons for measure of fit or model selection. For instance per capita personal income, educational attainment (high school and college graduate), and poverty rates were all attempted in conjunction with or in place of median household income. Of course they tended to be collinear and made it difficult to achieve convergence, so I limited the regression to a representative. The representative used is median household income, but the results are consistent independent of the choice.



10



unit of its own, and models exist where heterogeneous groups increase housing values (see Hamilton, 1976). The specification of interest for the hypothesis of the paper, that property tax centralization reforms undermine preexisting arrangements between communities and NIMBYs, are reported in the second column of Table 4. Indeed, looking at both the presence of a nuclear power plant and the presence of established polluters, it appears that property tax centralization partially offsets the gains of landing a NIMBY. The mean value of having a nuclear power plant is just slightly more than $300 the loss when the area is also subject to property tax centralization. Again, we would not expect the gains to be entirely offset because of other forms of compensation NIMBYs make to the municipalities. For additional comparison a histogram of the coefficient is presented in Figure 1 and the number of polluting establishments in Figure 2. The N uke = 1 coefficient is on the left of Figure 1, while its interaction term with centralization is on the right. Carefully looking over the histograms, it does appear that the coefficient distribution for having a nuclear plant is dragged to the left and the skewed tail switches from the right side of the distribution to the left. Figure 3 represents the result of adding the coefficient for N uke = 1 to the coefficient for its interaction counterpart for each of the draws from the Gibbs Sampling procedure. It can be seen then in Figure 3 that more often than not the effect of a centralizing reform only partially offset the NIMBY benefits, while less than half the draws have the total effect as negative. This is consistent with the logic that property tax centralization undoes the preexisting arrangements, and that the evidence suggests that property tax centralization undermines the local benefits of hosting a nuclear power plant. Looking at Figure 2 we can see the effect of landing a NIMBY is positively skewed with a positive mean. The interaction term however, while more concentrated, is negatively skewed with a negative mean. Again the effect of the interaction term is not nearly as strong, but we would not expect it to be, particularly when some of the established polluters would have located post-Serrano when there was warning to municipalities that these reforms may 11



occur. It is also probably worth noting that the use of aggregated data has probably washed away much of the response in both sets of coefficients, and it is quite possible that we would see a much stronger effect were municipal level data available. Since there is information about the type of the reform from Downes and Shah (2006), it is reasonable to want to test if the response differed when comparing legislative to judicially driven school finance reform. However, running a regression where the interaction terms were split by type of reform (judicial or legislative), the columns contained mostly zeros and seemed to undermine the ability of the sampling algorithm to achieve convergence.8 It should be kept in mind, however, that legislative reforms were usually attempts to circumvent a much harsher state supreme court ruling (Fischel, 2001; Downes and Shah, 2006; Hoxby, 2001). For this reason, while many states had both legislative and judicial reforms, in all cases legislative reforms preceded judicial but not vice versa. Another robustness check of the results is the choice of pollution variable. Table 4 used the number of established emitters of pollution, but the do not give information regarding the extent of the pollution. There is criticism to be made of any pollution variable, but I presented the main results with the number of emitters because it gave the best model fit, which can also be seen by the lower σ 2 presented in every table. Nonetheless, Table 5 demonstrates the mean of the coefficients of interest along with their corresponding Bayesian p-values. The effect on the nuclear power coefficients is quite robust to the choice of the pollution variable, but the pollution variable itself is not robust. In some cases, the signs run counter to what is predicted on both coefficients.



5.



Conclusion



One implication of the Homevoter Hypothesis (Fischel, 2001) is that the wave of school finance reforms in the 1970’s and 80’s that aggregated property tax revenues to the state 8 The large share of zeros essentially resulted in a great deal of collinearity, which seemed to be the cause of the lack of convergence.
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broke the cost-benefit link between municipalities and their property tax financed public goods. In doing so, those municipalities that made accommodations for NIMBYs based on the expectation of greater property tax funding were undermined as those additional revenues were funneled to the state. This reduction in fiscal benefits combined with the remaining presence of a disamenity results in lower property values for the existing homeowners. In this paper I examine primarily the effect of nuclear power plants on 1990 county median owner-occupied housing price and compare across states with and without these reforms. Since nuclear power plants were either constructed or had already started construction prior to the Serrano decision, examining their effect on median house price following the wave of reforms allows us to test for these offsetting effects. Bayesian heteroscedastic estimates of the spatial error model reveal the mean response of the reforms is to partially, but not fully, offset the benefits of having accepted a nuclear power plant. Additionally, there is supporting evidence for those areas with established pollution emitting facilities. However, since construction of polluting facilities could have occurred during the reform period they are not as good of an experimental device. Also, since not all polluters provide damage to their municipality, they do not necessarily hold a NIMBY status. Several states without these reforms, Pennsylvania and Indiana for example, have recently had some discussion of implementing constitutional bans on property taxes and replace their revenues with other tax sources.9 This would largely have the same effect as the school finance reforms in undermining arrangements made between municipalities and NIMBYs, and as such should play a role in the policy discussion.
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Table 1: Data Descriptions and Sources Variable Name Median House Price1 Median Income1



Household



January Temperature2 Number of Sunny Days2 Number of Polluting Establishments4 Nuclear Power Plant2



Definition The median reported market value of owner-occupied housing in 1990. The sum of money income received in the calendar year by all household members 15 years old and over, including household members not related to the householder, people living alone, and other nonfamily household members. The average temperature in January. Number of sunny days in a calender year.



Number of facilities that the EPA reports as emitters of pollution. Dummy variable indicated that the county has a nuclear reactor facility. Tabulated by Dunn (2008) from the Nuclear Regulatory Commission webpage. Racial Author’s calculation of Herfindahl-Hirschman Index of Fractionalization1 racial fractionalization from data available from U.S. Census. Per Capita Property Total property tax revenue divided by the population for Tax1 1987, which was the closest available year for the county data. Metropolitan Statisti- Dummy variable indicated the county as a component of a cal Area metropolitan statistical area. Centralized3 Dummy variable indicating the existence of a school finance reform that created property tax equalization. See Table 2 for list by states. Sources: (1) U.S. Census Bureau, (2) Dunn (2008), (3) Downes and Shah (2006), (4) The Air Quality System provided by the Environmental Protection Agency.
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Table 2: School Fiscal Centralization Reforms of the 1970’s & 80’s by State State Alabama Arizona Arkansas California Colorado Connecticut Delaware DC Florida Georgia Idaho Illinois Indiana Iowa Kansas Kentucky Louisiana Maine Maryland Massachusetts Michigan Minnesota Mississippi Missouri Montana Nebraska Nevada New Hampshire New Jersey New Mexico New York North Carolina North Dakota Ohio Oklahoma Oregon Pennsylvania Rhode Island South Carolina



Legislative 0 1 0 0 1 0 0 0 1 1 1 1 0 1 0 0 1 1 1 1 0 1 0 1 0 0 0 1 0 1 0 0 0 1 1 0 0 1 1



Judicial 0 0 1 1 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0



Centralized 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 1 1



continued on next page
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State Legislative South Dakota 1 Tennessee 1 Texas 0 Utah 0 Vermont 1 Virginia 1 Washington 0 West Virginia 0 Wisconsin 1 Wyoming 0



Judicial 0 0 1 1 0 0 1 1 0 1



Centralized 1 1 1 1 1 1 1 1 1 1



continued on next page



18



Figure 1: Histogram of Coefficients for Nuclear Establishment



Figure 2: Histogram of Polluting Establishments Coefficients
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Figure 3: The Distribution of the Net Effect of N uke = 1 and its Interaction with Centralization
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Mean Std.Dev. Min Max 53,730.47 33,127.85 0.00 487,300.00 23,856.12 6,458.24 8,595.00 59,284.00 32.91 12.02 1.00 67.00 151.12 33.29 48.00 266.00 12.05 65.69 0.00 2,718.00 0.02 0.14 0.00 1.00 8,204.17 1,715.52 2,679.08 10,000.00 425.58 354.72 0.00 5,694.00 0.76 0.43 0.00 1.00 6.15 53.81 0.00 2,718.00 0.01 0.11 0.00 1.00 0.27 0.44 0.00 1.00



Nebraska with $14,999.



The minimum observation for Median House Price of $0 is Yellowstone National Park, which is considered its own county. The next lowest observation was Loup County,



Variable Median House Price Median Household Income January Temperature Number of Sunny Days Number of Polluting Establishments Has a Nuclear Power Plant= 1 Racial Fractionalization Per Capita Property Tax Metropolitan Statistical Area= 1 Centralized × Number of Polluting Establishments Centralized × Nuclear Power Plant Centralized = 1



Table 3: Descriptive Statistics



Table 4: Bayesian Heteroscedastic Spatial Error Estimates of County Median House Price Variable



Baseline



Intercept



-17,765.90 (5,786.40) 2.66 (0.10) 420.79 (89.87) 24.74 (22.71) 27.15 (9.33) 829.45 (1,709.94) -0.70 (0.26) -3.78 (1.20) 928.34 (713.31)



Median Household Income January Temperature Number of Sunny Days Number of Polluting Establishments Has a Nuclear Power Plant= 1 Racial Fractionalization Per Capita Property Tax Metropolitan Statistical Area= 1



Centralization *** *** ***



***



*** *** *



Centralized = 1 Centralized × Number of Polluting Establishments Centralized × Nuclear Power Plant State Fixed Effects λ



Yes 0.67 *** (0.04) 94,474,044 0.799



σ2 ¯2 R



-5,724.16 (33,685.08) 2.66 (0.09) 419.48 (89.42) 20.77 (22.02) 71.49 (44.30) 1,972.12 (4,202.44) -0.66 (0.25) -3.80 (1.28) 796.10 (717.83) -11,988.29 (33,427.35) -46.15 (45.07) -1,670.02 (4,716.31) Yes 0.67 (0.03) 94,311,349 0.7992



Note: Bayesian p-values are indicated as *** at 1%, ** at 5%, and * at 10%. State fixed effects not reported but available upon request.
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*** ***



**



*** ***



***
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Total Emissions Sulfur Dioxide Nitrogen Oxide Volatile Org. Comp. Mean p-value Mean p-value Mean p-value Mean p-value -0.01 0.10 -0.01 0.21 -0.04 0.15 -0.04 0.43 0.01 0.25 0.01 0.31 0.01 0.39 -0.03 0.44 2,164.42 0.27 2,394.85 0.25 2460.44 0.26 2,124.81 0.29 -1,997.78 0.29 -2,084.50 0.32 -2238.14 0.31 -1,749.98 0.35 96,857,273 96,110,609 97,179,246 98,495,434 0.7975 0.7972 0.7980 0.7975



Note: Bayesian p-values are indicated as *** at 1%, ** at 5%, and * at 10%. State fixed effects not reported but available upon request.



Pollution Variable Pollution Interact Nuke= 1 Nuclear Interact σ2 ¯2 R



Variable



Table 5: Alternative Specifications of Polluting NIMBYs
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