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Abstract: This paper examines the relationship between local financing of education and school district efficiency. In a system of local school finance, the capitalization of school quality in housing prices provides homeowners with verifiable information regarding the impact of school officials’ actions and strong incentives to act upon that information. I find evidence that school districts with a higher percentage of revenues from local sources perform better on state math tests. In addition, the amount of residential property within a school district is positively related to math test passage rates. Running Head: Local School Finance and Productive Efficiency Keywords: school finance, productive efficiency, education JEL Classifications: I22, H71, H72
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Local School Finance and Productive Efficiency: Evidence from Ohio Introduction Models of education performance, or ‘education production functions,’ attempt to explain the relationship between various inputs into the education process and education outcomes. Hanushek [1997] remarks that financial resources have probably received the most attention in the literature yet no consistent relationship can be found between financial resources and student performance. From this he [1997: 141] concludes that the solution to improving school productivity problem might be “…incentive structures that encourage better performance and recognize differences of students, teachers, and schools….” One such incentive structure is a decentralized system of local school finance with numerous local education producers. Fischel [1997] emphasizes the role that risk plays in local housing markets. Since most homeowners have nearly all of their non-human wealth in their homes they are especially sensitive to factors that affect housing values. School quality is one of the many housing and community factors that are capitalized into housing prices. Hoxby [1999] points out that the capitalization of school quality into housing values aggregates and verifies information about the quality of local schools. A homeowner interested in maintaining the value of her home can utilize the information provided by the housing market to hold school officials accountable for bad decisions that cause a reduction in housing demand. Hoxby [1999] demonstrates that the information gathering and verifying qualities of a system of locallyfinanced public schools results in a very inexpensive and decentralized method for managing productivity in education production.
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Fischel [1997] and Hoxby [1999] both argue that a system of centralized school finance does not have a similar mechanism to manage the productivity of education providers. Fischel [1997] notes that, unlike homeowners in locally financed systems, state policymakers in centralized school finance systems cannot use housing prices to assess the actions of local education providers. The reason they cannot use housing prices to verify the effect of local school officials on school quality is because states are too large to provide policymakers with systematic data upon which to make decisions. When education is centrally financed, planners can only base rewards and penalties on observable characteristics such as costs, test scores, and household characteristics. This provides local education producers with an opportunity to shirk in order to extract rents, for instance by minimizing effort on activities that are not verifiable by state officials. Several studies using different empirical approaches and data sets have confirmed that more centralized school finance systems have lower student achievement. In this paper I test a corollary hypothesis, namely that within a particular school finance system the degree to which district residents financially support local schools is an important determinant of school productivity. Specifically, I hypothesize that school districts where a greater percentage of funding comes from local sources will be more productive, other things being equal, than school districts receiving a large percentage of their revenues from state and federal sources. In addition, I argue that the ability to export the education tax burden onto nonresidents through the taxation of commercial and utility property is inversely related to school productivity. Using cross-sectional data on Ohio school districts, I find evidence that the share of school district revenues from local taxpayers has a positive influence on district passage rates on state proficiency tests. A one-standard deviation increase in the percentage of district revenues from local taxpayers is estimated to raise math test scores between one quarter and one half of a
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standard deviation. A significant and positive relationship is also found between the amount of residential property within a district and test scores. These results provide the first evidence that the degree to which local taxpayers fund schools matters, even within state financing systems that appear fairly centralized.



Local School Finance and Productive Efficiency In a series of works, Fischel [1997; 2001; 2006] has argued that a school finance system based on local finance and control provides strong incentives for local school districts to be efficient. Since property tax levels and local public school quality are capitalized into housing prices [Haurin & Brasington, 1996], homeowners have an incentive to monitor the performance of their elected school boards and school employees. To Fischel, the incentive effects of local school finance arise from the fact that households are exposed to risk in the housing market. Under a system of local school financing of education, housing values are a directly assessment of education demand [Hoxby, 1996]. A change in school district policy that raises taxes but does not raise school quality will be reflected in lower housing prices in the district as current residents leave the districts and new residents become reluctant to move in. For most households their home is their most valuable asset. Since few household have enough non-human wealth to adequately diversify, they are especially vulnerable to school-related housing shocks. One bad decision by school district officials and homeowners could find themselves having lost thousands of dollars in housing value. This exposed position in the housing market provides homeowners with a strong incentive to monitor local school officials [Fischel, 1997]. In a similar vein, Hoxby [1996] argues that school finance has an inherent principal-agent problem. The problem arises because households can observe expenditures and outcomes but
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cannot verify the effort put forth by school officials. The unobservable nature of the production process makes it easy for school officials to extract rents from residents, especially in situations where a plausible educational rationale may exist for the change. Low test scores, for example, could result from shirking or they might be the result of low human capital levels. The result of this principal-agent problem is that productive efficiency will decline in response to rent extraction. Hoxby [1999] shows that while no school finance system can prevent all rent extraction by agents, a system based on local property taxation substantially reduces rent extraction by generating verifiable information on the efficacy of school policies. Recall that under a system of local property tax financing of schools housing values are a direct assessment of housing demand. This process creates information that homeowners can use to verify the actions of school officials and punish or reward them accordingly. This information is very costly or impossible to gather in a more centralized system. Homeowners can use this information to reward or punish school officials. Several recent papers have looked at the effect of school finance centralization on school productivity. Peltzman [1993], for instance, finds that college-bound students had worse SAT scores in states with more centralized school finance systems. He later looked at non-college bound students and demonstrates that in centralized finance states they performed worse on the Armed Forces Qualifying Test [Peltzman, 1996]. In the course of examining other issues, Fuchs and Reklis [1994] and Southwick and Gill [1997], respectively, find that the more centralized a state’s school finance system, the lower their SAT and National Assessment of Education Progress scores. Important work by Husted and Kenny [2000] looks across states and finds that
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average SAT scores have fallen as a result of state aid increases and relative property tax reductions that have occurred since 1972. These studies all use interstate variation in the degree to which a state’s school finance system is centralized to test the hypothesis that local financing of schools leads to more productive schools. It is important to note that these cross-state studies are picking up the degree to which different state education finance systems provide state-to-local transfers. By looking within a state I hold constant the statewide funding formula and instead focus attention on the tradeoffs taxpayers face in financing good schools. On the one hand, taxpayers want ‘bang for their buck,’ i.e., they want a lot of learning per dollar spent. On the other hand, they would like someone else to finance local schools. There are two ways that local taxpayers are able to shift the financing of district students off onto non-residents. First, local taxpayers can not vote for additional tax levies above the 23 mill ‘chargeoff.’ The chargeoff is the millage level that defines a district’s local contribution to the state foundation program [Zaino, 2003]. So even assuming that the structure of a state’s school finance system is exogenous, the percentage of school district revenues from local sources is affected by the decisions of local voters. Second, the presence of commercial property and utilities within district’s boundaries gives residents the opportunity to export a portion of the local tax burden on non-resident owners and consumers. Homeowners thus face a tradeoff between tax burden and productivity. The tax burden of local schools can be partially shifted onto non-residents but only at the risk of reducing the incentive district residents have to monitor school quality.
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Data I construct my data set primarily from the Ohio Department of Education’s ‘Cupp Report.’1 The Cupp Report is a comprehensive district profile of each regular school district within the state. The report provides information at the school district level on demographics, personnel usage, property valuation, taxes, expenditures, revenues, and school district performance. In early 2002 I collected data from the Cupp Report from the Ohio Department of Education’s website. This particular timing was important because it was then that the Cupp Report contained data financial data from the 2000 fiscal year and school data from the 1999-2000 school term.2 I focus on the 1999-2000 school term because it allows me to use data on adult education attainment and private school enrollment by school district, which are unavailable through the Ohio Department of Education but available from the U.S. Census Bureau’s special ‘Census 2000 School District Tabulation.’ Inclusion of adult education attainment is important given the large role that socioeconomic factors have on student achievement. Ruggiero [2001], for example, finds that over half of the variation on Ohio proficiency tests can be explained by socioeconomic factors. Failure to include adult educational attainment as a control variable could lead to omitted variable bias if communities where adults are better educated have a tendency to support education more than districts with low education levels. Ohio has 612 local school districts. Four of these districts are ‘island districts’ in Lake Erie, created to educate the few children that live at these resort destinations year round. Data for these districts is frequently censored due to privacy concerns, since often times an entire grade level is comprised of one student. For this reason, the Ohio Department of Education does not include these districts in the Cupp Report and thus data on these districts was unavailable. One district had to be manually removed from the data set because the district is a combined Ohio
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and Indiana school district and thus represents a blending of the Ohio and Indiana school finance systems.3 The data set contains information on 607 regularly operating school districts in Ohio during the 1999-2000 school year. I have two variables of primary interest, each one representing a way that district residents can shift the burden of financing local schools onto non-residents. The first variable of interest is the percentage of school district revenues coming from local sources. The property tax is the primary source of local revenue for Ohio school districts but Ohio does allow school districts to levy an income tax as well. The income tax is a residency-based income tax and is capitalized into home prices in the same manner as the property tax. Statewide in Ohio, the mean percentage of district revenue coming from local sources was 46.9 percent with a minimum of 10.2 percent and a maximum of 92.7 percent. Local revenues in Ohio come from residential, agricultural, and commercial sources and thus do not entirely reflect the financial efforts of local property owners. The presence of commercial property in a district makes it easier for local voters to export a portion of their tax burden onto non-residents. For example, the district with the highest local revenue percentage is Perry Local School District in Lake County. Perry Local benefits from having a nuclear power plant within its borders as electricity consumers throughout the state implicitly subsidize Perry Local schools when paying their electrical bill. The percentage of district property valuation devoted to residential and agricultural purposes is included to account for the ability of school districts to export their tax burden onto non-residents.4 The higher the percentage of school district property valuation that is residential or agricultural, the lower the ability district residents have to export the tax burden associated with local schools. The average Ohio school district has 67.1 of its property classified as residential or agricultural, with a maximum of 95.6 percent and
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a minimum of 14.9 percent. I hypothesize that the higher the percentage of property valuation that is residential and agricultural, the higher school quality will be as taxpayers have greater incentive to be involved in the efficient operation of the local public schools.5 I measure school quality using tenth grade math proficiency test scores. In Ohio, all students (with the exception of disabled students) are required to take proficiency tests thereby mitigating possible sample selection bias that can occur with selective standardized tests such as the SAT or ACT [Brasington, 2003]. During the 1999-2000 school year, Ohio students were required to take proficiency tests in five subjects: math, writing, citizenship, reading, and science. The tests were administered at the fourth, sixth, tenth, and twelfth grades. A proficiency test score was chosen over other measures of school quality such as graduation rates because Brasington [1999] tested 37 different measures of school quality using Ohio school district and housing data and found proficiency test scores to be the measure of school quality valued most by homeowners. The tenth grade test was chosen because the tenth grade subject exams have the highest stakes, since passage of all five parts of the tenth grade test is required for a student to receive a regular high school diploma instead of a certificate of attendance. The math test was chosen because of its lack of subjectivity.6 A large body of research into the determinants of school quality has revealed that school outcomes are a function of classifications representing school-related inputs and family/community inputs.7 For school-related inputs I include the student-to-teacher ratio, the average salary of classroom teachers, and the percentage of classroom teachers with up to four years of experience. Variables controlling for family or community influence are median income per state tax return filed in the district, the percentage of district residents over 25 with at least a bachelor’s degree, district spending per pupil, the percentage of revenue collected from local
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sources, and the proportion of property valuation within the district classified as residential or agricultural. The student attendance rate is also included as a control. Lamdin [1996] finds that student attendance is correlated with student success but points out that it is unclear if this is the effect of parents or schools.



OLS Results Figure 1 depicts the basic relationship between the percentage of revenue that comes from local sources and district passage rates on the tenth grade math proficiency test. A simple regression line fitted between the two variables confirms the positive relationship between these two measures. Figure 2 shows a similar positive relationship exists between the percentage of property valuation in a school district that is residential or agricultural and the same tenth grade math test passage rates. To verify this relationship econometrically, I estimate the following baseline regression using Ordinary Least Squares (OLS): X



SCHOOLQUALITYi = β 0 + β 1 LOCALREVENUE i + β 2 RESIDENTIALi + ∑ B x Z x ,i + ε



(1)



x =1



where SCHOOLQUALITYi is the passage rate on the tenth grade math proficiency test in district i for the 1999-2000 school year; LOCALREVENUEi is the percentage of a school district’s revenue from local sources; RESIDENTIALi is the percentage of property valuation in district i that is zoned residential or agricultural; and Zi is a vector of control variables representing community and family influences. β 1 and β 2 are the coefficients of primary interest as they measure the impact of LOCALREVENUE and RESIDENTIAL on the proxy for school quality.
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Column 1 of Table 1 shows the results of this baseline OLS regression. The baseline model does a good job of predicting district passage rates on the tenth grade math proficiency test.8 With the exception of the percentage of district residents with college degrees, all of the signs and coefficients on the explanatory variables are consistent with previous work.9 The attendance rate and median income are positively correlated with test scores while expenditure per pupil, the percentage of inexperienced teachers, and the student-teacher ratio are negatively correlated across districts. In the basic specification the two independent variables measuring local fiscal involvement have a positive effect on test scores. The percentage of school district revenues raised from local sources and the percentage of district property valuation that is classified as residential and agricultural are statistically significant at the one percent level. A one standard deviation increase in the percentage of revenues from local sources results in a 2.64 percentage point increase in test scores for the average district.10 Going from a district that is at the state average (67.1) in terms of the residential property percentage to a district one standard deviation above the average (81.36), is associated with a 1.29 percentage point increase in passage rates on the math proficiency test. To place the magnitude of these changes in perspective, a decline in the percentage of inexperienced teachers in the average district results in an increase in math test scores by 1.14 percentage points.11 In column 2, I try to control for additional variables that might affect district passage rates on proficiency tests in order to check the robustness of these results. The additional controls introduced are: the percentage of district children age 5-17 enrolled in private school, the percentage of district students that are Non-White, and the average salary of classroom teachers. The percentage of children enrolled in private school comes from the ‘Census 2000 School
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District Tabulation’ and is a proxy for the degree of competition in the area. A priori, the sign on this variable is ambiguous, as the presence of private schools could either raise or lower public school test scores depending on whether the competition effect dominates the potential removal of good students from the system. The remaining two variables come from the ‘Cupp Report.’ The results from the basic specification remain after introducing in the three new variables. The coefficients and statistical significance on the percentage of revenue from local sources and percentage residential valuation change little in the new specification. The model as a whole does a better job of explaining the variation in math test passage rates across districts. Private school competition and the number of district students that are non-white are negatively associated with math passage rates, while average teacher salary is positively associated but not at conventional levels of statistical significance.12



2SLS Results It is possible that the percentage of revenue from local sources is endogenous. In school districts where math scores are very high, residents might be more willing to support local schools. If causation flows from math scores to local revenue percentage in addition to flowing from local revenue percentage to math scores, then the OLS estimates presented in Table 1 are biased. I correct for this problem by employing Two-stage Least Squares (2SLS). The following equation is used to estimate for LOCALREVENUE in (1): r



LOCALREVENUE i = β 0 + β 1 MILLAGE + β 2VALUATION + ∑ β r X i , r + ε



(2)



1



where LOCALREVENUEi is the percentage of revenue from local sources for the 1999-00 school year, MILLAGEi is the current operating millage in school district i for that year,
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VALUATIONi represents the property valuation per pupil, and Xi represents a vector of variables that explain LOCALREVENUE and test scores. MILLAGE and VALUATION are good instruments for LOCALREVENUE because both variables are key factors in determining the local district’s share of the state foundation amount and are not highly correlated with proficiency test scores. The Ohio school finance system is based on a system of shared responsibility between state and local government where local property tax millage and valuation per pupil play an important role. As detailed in Russell et al. [2002], the local school district share of a basic education is a function of the following simplified formula: (enrollment X foundation amount X cost of doing business factor) – (local property valuation x 23 mills) = state aid



(3)



The higher local property valuation per pupil is within a school district, the greater the local share of school funding is accounted for by the 23 mills of property tax necessary to participate in the state foundation program. Districts keep all revenues raised on millage in excess of 23 mills. So while school districts do not have complete control over their ability to determine their local revenue percentage, they are able to raise the percentage of revenue coming from local sources by voting to raise local education taxes rates above 23 mills.13 Table 2 presents the results of the second-stage estimates of both specifications employed in Table 1. The results of both specifications suggest that the OLS estimates in Table 1 understated the impact of the percentage of local school district revenue percentage on school quality as measured by test scores. After controlling for endogeneity, local revenue percentage remains positively related to district math scores and of greater importance. In column 1, a one standard deviation increase in the percentage of revenue from local sources results in a 4.07
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percentage point increase in a district’s passage rate on the tenth grade math proficiency test. That would amount to nearly half a standard deviation improvement in the average district’s passage rate. The expanded model presented in Column 2 finds results that are smaller but quantitatively similar.



Concluding Remarks Fischel [1997] and Hoxby [1999] describe the efficiency-enhancing properties of local school finance that should lead locally financed schools be more efficient at maximizing output at any given input level. Through capitalization, local school finance provides verifiable information on the quality of the actions undertaken by local school officials. Homeowners have the incentive to use this information to effectively monitor the actions of school officials because of the significant exposure to risk they face in the housing market in addition to their financial involvement through local taxation. I propose that this line of reasoning suggests that even within a system of school finance, local financing of education might matter because the extent to which local taxpayers are financially involved in funding local schools is directly related to the incentive they have to be involved in monitoring school quality. I test and find support for this hypothesis using cross-sectional data on Ohio school districts. School districts where a higher percentage of revenue comes from local sources, other things equal, perform better on state proficiency tests in mathematics. The presence of commercial and utility property in a district allows local residents to shift a portion of the education tax burden onto non-residents. I find that doing so has a cost, in that districts where a lower percentage of property is residential or agricultural have lower passage rates on the tenth grade state math test.



13



The policy implications of this finding are unclear given that these two variables are not directly chosen by local communities like other school-related variables. School districts can find themselves with limited financial involvement in local schools because of factors outside of their direct control. For example, geographical and historical circumstance could place a public utility within the district’s borders or the state funding formula could be altered in a manner that lowers the district’s local tax share. It would appear that local voters can only influence these variables indirectly through zoning changes and by raising millage rates above the state-required 23 mills. While not providing an easy policy solution, my results confirm the efficiency-equity trade-off that exists in school finance [Hoxby, 1996] and the importance of local taxpayer financial involvement in driving school productivity. Increasing the percentage of school funding coming from outside sources may increase equity but that equity has a cost of lower school productivity.
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Figure 2 Residential & Agricultural Percentage and Math Test Scores 100% 90%
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Table 1 Local School Finance and District Math Scores: OLS Estimates 1 Constant



2



-199.0866 *** (9.312)



% of Revenue from Local Sources



0.153516 *** (5.529)



% of Property Valuation Classified Residential and Agricultural



0.091294 ***



Attendance Rate



2.993449 ***



(3.717) (13.515)



Median Income Per District Tax Return



0.000328 *** (3.671)



Expenditure Per Pupil



-0.002021 ***



% of District Residents with College Degrees



-136.6111 *** (6.435) 0.150499 *** (5.295) 0.092041 *** (3.899) 2.257979 *** (10.230) 0.000166 * (1.952) -0.001219 ***



(6.273)



(3.395)



-0.028351



0.041712



(0.708)



(1.079)



% of Teachers with 0-4 Years of Experience



-0.141946 ***



-0.07483 **



Ratio of Students to Regular Classroom Teachers



(4.394) -0.333544 ** (2.276)



(2.288) -0.294116 * (1.958) -0.06336 * (1.712) -0.216205 *** (9.825) 0.000144 (1.595)



% of District Children Age 5-17 Enrolled in Private School % of District Students That Are Non-White Average Teacher Salary Number of Observations



607



607



R-squared



0.55



0.62



Note : * indicates significance at the 10% level, ** at 5% level and *** at the 1% level. Abolute t-statistics in parentheses.
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Table 2 Local School Finance and District Math Scores: 2SLS Estimates 1 Constant



2



-187.8296 *** (8.559)



% of Revenue from Local Sources



0.2369 *** (5.667)



% of Property Valuation Classified Residential and Agricultural



0.134739 ***



Attendance Rate



2.862954 ***



(4.557) (12.536)



Median Income Per District Tax Return



0.000197 * (1.927)



Expenditure Per Pupil



-0.002265 ***



% of District Residents with College Degrees



-127.82 *** (5.829) 0.22 *** (4.530) 0.125431 *** (4.094) 2.158073 *** (9.416) 0.000073 (0.726) -0.001274 ***



(6.720)



(3.518)



-0.041767



0.039821



(1.028)



(1.025)



% of Teachers with 0-4 Years of Experience



-0.141734 ***



-0.079916 **



Ratio of Students to Regular Classroom Teachers



(4.355) -0.325949 ** (2.207)



(2.423) -0.246255 (1.605) -0.094039 ** (2.281) -0.209858 *** (9.365) 0.000095 (1.004)



% of District Children Age 5-17 Enrolled in Private School % of District Students That Are Non-White Average Teacher Salary Number of Observations



607



607



R-squared



0.55



0.62



Note : * indicates significance at the 10% level, ** at 5% level and *** at the 1% level. Abolute t-statistics in parentheses.
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Footnotes 1



In 2006, the Cupp Report was renamed ‘Finance and Other Data.’ In Ohio, the fiscal year is named for the year in which the period ends. Thus FY 2000 corresponds to the fiscal year beginning July 1, 1999 and ending June 30, 2000. 3 The district is College Corner Local School District. 4 Residential and agricultural properties are classified as Class 1 properties for taxation purposes and the Cupp Report only lists the valuations by property class. 5 It is important to note that the presence of commercial property in a district is not a ‘free lunch.’ Homeowners are willing to pay more to live in districts with large amounts of commercial property. Other things equal, homes should be more expensive in areas with large amounts of commercial property as homeowners are willing to pay more for the ability to have others support their schools. 6 Substituting in other subject tests or graduation rates does not substantially change the results of this paper. The primary effect of using other tests, such as writing, is that the predictive power of the model declines because the subjective nature of the grading introduces measurement error. 7 Hanushek (1986; 1997) are good summaries of this literature. 8 Qualitatively similar results were obtained using other available measures of school quality, such as math tests at the 4th, 5th and 12th grade levels and reading, science, writing, and citizenship tests at the 10th grade level. 9 The negative sign on college appears to be the result of collinearity between median income per tax return and the number of district residents with college degrees. The simple correlation between these two variables is 0.82, indicating a reasonably high level of collinearity [Kennedy, 2003]. The decision to retain college as an explanatory variable despite the multicollinearity was made after considering the options presented by Kennedy [2003, 210-211]. Dropping the college variable would not appear to reduce the variance of the remaining variables enough to overcome the bias introduced by the specification error. 10 17.2 x 0.153516 = 2.64 11 - 8.01 x -0.141946 = 1.14 12 It is likely that the percentage of district students that are non-white is picking up the effect of poverty, not discrimination or racial fractionalization, given the high correlation between the non-white variable and Ohio’s large, high poverty (but moderate income and valuation) urban school districts. 13 Property valuation can also be a choice variable in the long run for local voters to the extent that local zoning decisions affect property valuation within a district. Exurban school district, for example, struggle with the trade-off between maintaining their semi-rural character and bringing in development which raises property valuation and increases school district revenue per mill. 2
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