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Abstract



Public Unions are widely regarded as influencing government expenditures through two channels: collective bargaining and influencing the election of their employers. This paper proposes an approach to estimating the electoral impact by building off of a theoretical insight in Coate and Morris (1999): political influence can reveal itself via policy persistence. We develop a dynamic theoretical model that formalizes the political interaction between elected officials and public workers, and then analyze whether public expenditure patterns in 595 US municipalities are consistent with the theoretical predictions. Estimates indicate that public workers’ electoral influence can yield sizable returns, important for example for cities in the verge of default.
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Introduction



Public Unions are widely regarded as one of the most influential special interest groups (e.g. US: Nownes et al. (2008), EU: Greenwood (2011)). Their influence seems to be particularly relevant at the state and local levels, as these levels of government employ a large share of public sector workers (e.g. nine out of ten in the case of the US (Moe, 2006)).1 Public workers can affect policy via two distinct channels: collective bargaining and by influencing the election of their employers. While many articles have studied collective bargaining, the possibility that unions can influence policy via political means has received considerably less attention. Studying the political channel is elusive, as detailed and systematic information on public unions’ political activities is difficult to obtain.2 In this paper, we first provide a theoretical approach to identifying the influence of a public union when its political activities are not directly observable. Building on Coate and Morris (1999), a central point is that a special interest group’s political power can reveal itself as policy persistence. The essence of the mechanism is summarized in a Time magazine article on Detroit’s mayor David Bing, published shortly after he was elected. The article stated, Detroit must reduce the size of its 42 government agencies to be proportionate to a city with a shrinking population and smaller coffers... a risky proposition in a region with historically strong unions. It’s a strategy that’s particularly dangerous in an election year.... “Changes that should have happened 20 years ago are now upon us,” Bing (said). “Previous administrations had folks who were so concerned about getting elected, or re-elected. I’m not worried about that” (Gray, 2009). According to the quote, a city with a shrinking population should adjust its expenditures to match its new size. Such adjustments, however, create a conflict of interest between politicians, public workers, and the constituency. Political leaders face a trade-off: budget cuts may be 1 Anecdotal evidence from the United States also suggests that public workers do wield strong influence. An article in The Economist noted that public employees constitute “powerful political machines [that] help pick the people that sit on the other side of the bargaining table... [especially in] local campaigns, where turnout is low” (January 8, 2011). Generous public employee pay packages have recently been referenced in municipalities that have faced financial distress, such as Vallejo, CA. In 2008, Vallejo entered Chapter 9 bankruptcy as it fell behind on bond payments and racked up a $16 million deficit. Some commentators have blamed past municipal administrations for awarding police officers and fire fighters generous pay and benefit packages (Jones, 2008). 2 The few existing surveys do indicate that workers engage in a variety of political activities (door-to-door electioneering, formal endorsement of candidates, contributing money to political advertising campaigns, and mobilizing union members to vote as a bloc) and that such activities may translate into higher benefits. The International City/County Management Association (ICMA) conducted two small-scale surveys of US local governments in 1988 and 1999 on the political activity of local public workers. The survey was answered by the Chief Administrative Officer of each municipality, and approximately 50% of the surveyed municipalities responded (see Section B of the Online Appendix for details). Across the entire sample, the average municipality annually spent $579 per capita on public workers’ wages. Municipalities that report at least one group of politically active workers in at least one political activity spent on average $44 more per capita.
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Figure 1: Persistence of Public Expenditures in the best interest of the constituency, but such cuts may jeopardize future electoral support from influential worker groups. Political interest groups may thus induce policy persistence, represented by a diminished policy response to changes in a constituency’s demand for public services. In this case, lack of budgetary adjustments after population decline. The core ideas behind the mechanism are summarized in Figure 1 for a city with a fixed level of current population z. The vertical axis displays current expenditures on a public good (g), while the horizontal axis displays the population of the municipality in a previous time period (z−1 ). As a reference, the point z on the horizontal axis denotes the case in which the municipality’s prior population equals the current population. A city with z−1 > z is a city in decline, while the opposite holds for growing cities. g˜ represents the level of public good expenditures that would result if the Public Union lacks political power. In the absence of any kind of frictions current public spending would only depend upon current municipal characteristics (e.g., current population) and would be unrelated to past population levels in the municipality. Thus, the “no political influence” benchmark is represented with the horizontal dashed line. For the case in which the Public Union wields political influence, the solid line depicts the predicted relationship between past population and current spending. Consider the case of a municipality that previously had a relatively large population level z−1 > z. A large past population is indicative of higher levels of public expenditures in previous years and, thus, a relatively larger status-quo union. In a city with declining population, the larger union will act to slow down any expenditure adjustment, and a politically active union will engage in activities to influence elected officials to preserve the union’s jobs. Consequently, when z−1 > z, public good expenditures will be higher than g˜ (i.e., when the union does not hold influence).3 3 The



case of a city with a growing population, or z−1 < z can be analyzed in a similar way. A relatively low population in the previous period signals that the size of the status quo public workforce is relatively smaller. The union will certainly use its power to influence expenditures as the population increases: indeed the figure indicates
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In a few words, the figure illustrates the prediction that for any level of population growth, a special interest group can benefit from using its political power. Moreover, the higher the previous population level z−1 (relative to current population), the higher the power and incentives of the status quo union and, consequently, the larger the difference with respect to g. ˜ Thus, the union’s political power will be reflected as lack of adjustment in public good expenditures, policy persistence.4 The next section presents a dynamic model of interest-group influence that formalizes this result. The model captures important features of our environment, but can also be used to think of the dynamic influence of special interest groups in other contexts. We next evaluate whether the predictions of the model are consistent with a dataset that includes all US municipalities with population 25,000 or more since 1960 (595 municipalities in total). While we do observe these municipalities’ expenditure patterns from 1970 to 2000, we cannot explicitly observe whether workers in a particular city are politically active or not. Nevertheless, the data do provide a relative measure of workers’ political power. Some types of public workers, such as police officers and fire fighters, are historically very politically active in local elections, whereas others, such as park maintenance personnel, are not traditionally known for being influential in local elections.5 Econometric estimates from the panel are consistent with the policy persistence hypothesis discussed above.6 In line with Figure 1, we find a positive relationship between a municipality’s past population and expenditures on police and fire personnel wages.7 Contrarily, we find no effect for administrative, park, and road maintenance personnel. These estimates are obtained controlling for several confounding factors such as crime, adjustment costs, political preferences, and residential sorting, as detailed in Section 3. The empirical findings illustrate that the theoretical predictions for observables are consistent that expenditures will be above g. ˜ The relatively small status quo size, however, limits the union’s resources and thus the difference with respect to the first best is relatively smaller. 4 A more precise term could be ‘partial adjustment.’ We refer to the lack of full adjustment as policy persistence in the sense of policies that persist even if their original rationale is no longer applicable (Coate and Morris, 1999). 5 Section 3 provides detailed evidence that workers’ political power differs across services. We study police, fire, park, road maintenance, and administrative personnel. Teachers are also typically regarded as constituting a strong local interest group. We do not study public education, however, for two reasons. First, in many municipalities, the school budget is set by the local board of education, which is distinct from the municipal government. Second, and more practically, school district boundaries may not match up directly with city boundaries. Consequently, the relevant demographic information for school districts and municipalities may not coincide. 6 An empirical test of the causal effect would require observing a panel of cities where population growth rates are randomly assigned. Our empirical exercise will control for several confounding factors and we will also use the theoretical model to derive additional predictions that would have to be verified in the data. 7 Our estimates indicate that persistence occurs in both growing municipalities and declining cities, which indicates that the adjustment friction that drives the results operates across the spectrum of US cities. The estimated additional expenditures attributable to public workers’ electoral influence can represent a sizable portion of a municipality’s finances. For example, Harrisburg, PA received bailout funds from the state in 2010 to avert a default. Our estimates suggest that additional municipal spending attributable to public workers’ electoral influence represents up to 56 percent of the value of the bailout.
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with the evidence. To provide a more stringent test of the theory, we use the model to derive additional predictions that would have to be verified in the data. First, we can evaluate whether a similar pattern is predicted for other determinants of public good provision such as income. In fact, the model predicts that a negative shock to median household income generates relatively more policy persistence than an equivalently sized negative shock to municipal population. We find that this prediction is verified in our sample, suggesting that income shocks allow for higher returns to political activism, relative to population shocks. Second, we can use the model to study the connection between the collective bargaining and the political channels. The model predicts that the channels are substitutes: when workers wield more political influence, the benefits from collective bargaining are diminished. Consistent with this prediction we find that a public union’s “wage premium” from being able to bargain collectively is, on average, twice as high for administrative, park, and road maintenance personnel, relative to police officers and fire fighters. Our work is related to the literature on the political economy of local public expenditures. A large body of work, well-documented in Coate and Knight (2011), studies the connection between the municipal form of government and public expenditures.8 Relatedly, Baqir (2002) investigates the effect of district size and electoral rules on public goods expenditures. While this literature has focused mainly on the effect of political institutions on local spending, our contribution is in studying the influence on policy of an organized interest group. This paper is also related a growing empirical literature that studies the connection between special interest groups and policy. Most of the recent empirical literature is organized around the theoretical contribution of Grossman and Helpman (1994).9 Our first contribution to this literature is in providing an alternative approach following the theoretical framework of Coate and Morris (1999). Second, while previous work has centered attention on special interest group influence at the national level, our approach focuses on how a major interest group may affect policy at lower levels of government, which carry out most of the nation’s public policies (Moe, 2006). There is also a connection to the literature on the inefficiencies of democracy. Some of these papers elaborate on cases where politicians may distort outcomes for strategic reasons (see for 8 Recent



contributions related to this literature include Levin and Tadelis (2010), MacDonald (2008), Vlaicu (2008), Enikolopov (2012), and Vlaicu and Whalley (2012). 9 Goldberg and Maggi (1999), Gawande and Bandyopadhyay (2000), Gawande et al. (2006), and Ludema et al. (2010) document that politically organized sectors in the trade sector generally receive more protection from the government. There is evidence that national polices also benefit organized groups in terms of immigration (Facchini et al., 2011), transfers to universities (De Figueiredo and Silverman, 2006), effective tax rates (Richter et al., 2009), and tourism (Gawande et al., 2009). Related to this literature, Chen et al. (2012) show that the financial performance of firms that have actively lobbied in the past is relatively higher. Choi (2012) presents evidence that rewards may follow the policy choice: groups offered higher campaign contributions to legislators who supported their positions in the past.
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example Fiorina and Noll (1978), Shleifer and Vishny (1994), Lizzeri and Persico (2001), and Robinson and Torvik (2005). Another branch studies persistence in policies created by special interest group entrenchment. A related example is that of industry in decline that lobbies for protection from trade. Braillard and Verdier (1994) show that current protection is an increasing function of past protection and this feature slows down the declining process.10



2



A Dynamic Theory of Interest Groups



2.1



Model



We begin with a brief, high level overview of our theoretical model; details are given below. Time is discrete and indexed by t = 0, 1, ..., and there are two types of agents: an infinitely-lived association that represents public sector workers (“the union”) and an infinitely-lived political party. Each period, the political party has full discretion over selecting the amount of money that the municipality allocates to producing a public good, gt . The types of municipal elections that we study tend to be low information, low turnout events in which support from public workers increases the odds of winning. For instance, Moe (2006) studies local school board elections in California and finds that endorsement and support from the teacher union increases a candidate’s probability of winning by 56 percent, which is at least as large as the marginal increase in win probability of being an incumbent. Given this, we model the party’s utility as increasing in both the welfare of its constituents, as well as the level of political campaign support delivered by the interest group (the union). Constituent welfare depends upon public good expenditures gt , as well as a vector of stochastic, exogenous variables st that includes the current demographic profile of the municipality. Political support is supplied (at a cost) by the union. We interpret this political support in a broad sense: the intensity with which union members engage in door-to-door campaigning; the mobilization of the union’s membership to vote for the party; monetary payments to the party’s campaign coffers; in short, actions that increase the party’s political probability of winning the election. Union preferences are strictly increasing in public expenditures gt , and the union can attempt to influence the party’s selected budget allocation by offering a binding promise of campaign support in exchange for policy concessions. Importantly, the union’s marginal cost of delivering a unit of campaign support is decreasing in the status quo budget allocation, gt−1 , as larger unions control more resources for political campaigns and can spread campaign efforts across additional members.11 10 See



also Brainard and Verdier (1997) and Baldwin and Robert-Nicoud (2007).



11 As mentioned above, our model is similar in spirit to Coate and Morris (1999).
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In that paper, Coate and Morris



The timing each t is as follows: 1. The state (gt−1 , st ) is publicly observed. 2. The union offers the party political support (contingent on gt ). 3. The party selects gt , and period payoffs are realized. Exogenous State Variables The exogenous state is denoted st = (yt , zt ) ∈ S ⊂ ℜ2++ , where S is compact-valued and convex. The pair (yt , zt ) is interpreted as the municipality’s median constituent income and population, respectively, at time t. The government must maintain a balanced budget each period, and thus gt ∈ [0, yt zt ], where yt zt denotes the municipality’s tax base at t. We denote this constraint set as G(st ) = [0, yt zt ] and define G = [0, maxs∈S yz]. The Union The union discounts future utility at rate β ∈ (0, 1) and has period preferences that are represented by the expression u(g) − φ (C, g−1 ). The function u : G → ℜ represents the payoff that the union receives from its current budget allocation, and we model u as being strictly increasing and weakly concave. The variable C ∈ ℜ+ denotes the level of political campaign support delivered by the union. As mentioned above, we interpret this variable as an index representing the intensity of political activities, such as the number of households that union members canvas door-to-door, or the amount of campaign contributions raised. The function φ : ℜ+ × G → ℜ+ represents the union’s cost of delivering support C, which also depends upon the union’s status quo budget allocation g−1 . We assume that this cost function satisfies φC > 0, so that cost is strictly increasing in support, and that φg−1 < 0 and φCg−1 < 0, so that it’s less costly for a large union, both in absolute terms and marginally, to deliver a given amount of support C. Intuitively, a union that enjoys a larger status quo budget will have more resources to muster (e.g., additional door-to-door canvassers), which lowers the cost of delivering a given quantity of support. We also assume that the function φ (·) is convex.12 Let ht = (gt−1 , st , ht−1 ) denote the history of play up to period t and Ht (g0 , s1 ) denote the set of feasible histories at t, given initial state (g0 , s1 ). A strategy for the union is a sequence study policy persistence in a dynamic environment where an interest group can bribe an incumbent politician to distort a policy away from the voters’ optimum. At a high level, our theoretical model differs by introducing exogenous shocks, and allowing the interest group’s political power to evolve endogenously. 12 More specifically, we assume that φ 2 CC ≥ 0, φg−1 g−1 > 0, and φg−1 g−1 φCC − φCg−1 ≥ 0.
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of campaign mappings Cˆt : Ht (g0 , s1 ) → ℜ+ and public good thresholds gˆt : Ht (g0 , s1 ) → G whereby the union promises to deliver Cˆt (ht ) political support to the party if gt ≥ gˆt (ht ). The Political Party The political party also discounts future utility at rate β ∈ (0, 1) and, as mentioned above, has preferences over public welfare and the level of political support delivered by the union. This reduced form approach is employed as a parsimonious way to capture politicians’ trade-off between maximizing constituent welfare and catering to influential interest groups. The city’s representative citizen (i.e., median voter) has preferences over private consumption, c, and public good consumption cg . This citizen’s preferences are CES and represented by the utility function ηcg σ + (1 − η)cσ , σ where η ∈ (0, 1) is the relative weight that the representative citizen places on the public good and σ is the elasticity of substitution. A large empirical literature in public finance has robustly documented that the price elasticity of demand for a wide variety of local public goods is inelastic. We incorporate this fact by restricting σ < 0, which is necessary and sufficient for constituent demand for the public good to be inelastic. Consumption of the public services we study, such as law enforcement and road maintenance, depends critically on the number of residents in the municipality.13 Hence, we assume that public good consumption cg depends on the ratio g/z. Moreover, the cost of delivering the same quality level of public goods can differ across states depending on how strong collective bargaining laws are. We assume that for a fixed level of expenditures g, stronger collective bargaining laws (higher B) lead to lower public good consumption (cg ). To capture these relationships in a simple manner we assume that cg = g/(zB). The representative citizen finances the public good, and thus faces a budget constraint of c + (g/z) ≤ y, which is satisfied with equality. We can thus write the representative citizen’s indirect utility as   σ  σ  g z−σ η + (1 − η) yz − g . σ B 13 For



(1)



instance, a $20 million police operating budget may be sufficient to adequately patrol a city of 100,000 residents, but would be inadequate in a city with millions of residents.
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Total constituent welfare is then derived by multiplying (1) by population:   σ  σ  z1−σ g v(g, s) = η + (1 − η) yz − g . σ B For the remainder of the paper, we deal directly with v(g, s). It is straightforward to show that v is strictly concave and single-peaked in g. For future reference, it will be useful to highlight two properties of v. First, vgy > 0: as the representative citizen’s income rises, the marginal benefit of the public good increases as well. Second, vgz > 0: as city population grows, the marginal benefit of the public good increases as more people share the cost of the public good while simultaneously reducing per capita provision. Given constituent welfare, we define the political party’s period payoff as λ v(g, s) + C, where λ > 0 is the weight that the party places on public welfare relative to the political support delivered from the union, C.14 A strategy for the political party is a sequence of policy decisions gˆˆt : Ht (g0 , s1 ) × G × ℜ+ → G mapping history ht and union offer (gˆt , Cˆt ) to a policy decision. Evolution of the State Variables Empirically, the demographic characteristics of US municipalities exhibit serial dependence, as many US households continue to reside within the same municipality over time. However, for the proofs that we present below, we assume that the sequence of state variables {st }t evolves according to an independent and identical distribution Γ(s). Section A of the Online Appendix models {st }t as exhibiting serial correlation and uses a numerical simulation to illustrate the robustness of the findings. Equilibrium Concept We restrict attention to Markov equilibria. Markov strategies are defined in the usual manner, in ˆ depends only upon the current payoff-relevant state (g−1 , s), which the union’s strategy (g, ˆ C) while the party’s function gˆˆ depends only upon the current state (g−1 , s) and union offer (g0 ,C0 ). In the Online Appendix, we show existence of a pair of value functions U(g, s0 ) (for the union) and P(g, s0 ) (for the political party) that are continuous in g. Consequently, given a state (g−1 , s), 14



Our analysis can be extended to an environment where two infinitely-lived parties, say L and R, engage in electoral competition, where the probability of party L winning the election is ϕ(λ [v(gL , s)−v(gR , s)]+[CL −CR ]). In this expression, gi is the proposed budget allocation for party i, Ci is the level of campaign support that the union delivers to party i and ϕ : ℜ → [0, 1] is a strictly increasing function that denotes party L’s probability of winning the election, which depends upon (i) the utility voters receive from gL , relative to gR , and (ii) the relative intensity of party L’s campaign, relative to party R’s campaign. See, for instance, Grossman and Helpman (1996) and Prat (2002) for the analysis of similar, static models.
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we can define the party’s participation constraint, which requires that the union’s offer (g∗ ,C∗ ) satisfy



∗



∗



Z



λ v(g , s) + C + β



∗



0







0



P(g , s )dΓ(s ) ≥



max |



g∈G(s)



Z



λ v(g, s) + β {z



 P(g, s )dΓ(s ) (2) } 0



0



The Party’s Outside Option



in order to incentivize the party to select g∗ . We now define our equilibrium concept. Definition. A Markov Perfect Equilibrium (MPE) is a Markov strategy for the union (g∗ (g−1 , s), C∗ (g−1 , s)) and the political party g∗∗ (g−1 , s, g,C) such that: 1. For every (g−1 , s) and (g0 ,C0 ), the party’s strategy g∗∗ (·) solves   Z 0 0 0 max λ v(g, s) + C · 1g≥g0 + β P(g, s )dΓ(s ) .



g∈G(s)



ˆ 2. For every (g−1 , s), there does not exist another strategy (g(·), ˆ C(·)) such that u(gˆ∗∗ ) − φ (Cˆ · 1gˆ∗∗ ≥gˆ , g−1 ) + β



Z



> u(g∗∗ ) − φ (C∗ · 1g∗∗ ≥g∗ , g−1 ) + β



U(gˆ∗∗ , s0 )dΓ(s0 ) Z



U(g∗∗ , s0 )dΓ(s0 )



ˆ where gˆ∗∗ and g∗∗ are the party’s best responses to (g(·), ˆ C(·)) and (g∗ (·),C∗ (·)), respectively. This is the standard definition of an MPE: for any state and union offer, the political party’s strategy must be optimal, while the union’s offer must be optimal after accounting for the political party’s equilibrium strategy.



2.2



The Social Planner: No Politics



If public workers cannot exert influence on the political party, then the party solves the social planner’s problem and maximizes public welfare. In this instance, the party chooses g(s) ˜ = arg maxg∈G(s) v(g, s) each period, yielding v(s) ˜ = v(g(s), ˜ s) welfare to constituents. Note that g(s) ˜ does not depend on g−1 , which only enters via the union’s preferences. As a means of comparison, we present one comment regarding the policy outcome in the absence of politics:
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Comment 1. In the solution to the planner’s problem, the level of public expenditures g(s) ˜ does not depend on previous realizations of median income y−1 or population z−1 : d g˜ (s) = 0 dy−1



and



d g˜ (s) = 0. dz−1



Conditional on the current state s, public spending has no relationship with previous demographic characteristics in the city, as expenditures fully adjust each period to maximize constituent preferences.



2.3



Political Equilibrium



We begin by establishing existence of an MPE in which the party always satisfies the union’s demand for public spending, so that g∗∗ (g−1 , s, g∗ ,C) = g∗ .15 Lemma 1. An MPE exists in which the party always satisfies the union demand. Our first proposition establishes that the equilibrium budget allocation g∗ (g−1 , s) is always higher than the constituents’ optimal level of public spending, g(s). ˜ Moreover, equilibrium expenditures are positively correlated with previous realizations of median constituent income and population. Political Influence Revealed as Policy Persistence Proposition 1. In equilibrium, 1. Expenditures are always higher than the constituents’ optimum: g∗ (g−1 , s) > g(s). ˜ 2. Expenditures are increasing in the previous period’s (a) median constituent income and (b) population, so that dg∗ (g−1 , s) > 0 dy−1



and



dg∗ (g−1 , s) > 0. dz−1



The second component of Proposition 1 captures the policy persistence we observed in the data above: consider two municipalities, i and j, that are identical in their current demographic characteristics si = s j . Since demographics are symmetric, then constituents in both cities have identical preferences for public spending. Nevertheless, if y−1,i > y−1, j (z−1,i > z−1, j ) so that past median income (population) in city i exceeded city j, then public spending will be strictly higher in city i, ceteris paribus. In other words, conditional on s, public spending is 15 All



proofs are in Section E of the Online Appendix.
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decreasing in a municipality’s median income growth and population growth, y/y−1 and z/z−1 . Thus, declining cities exhibit more public spending then growing cities, which is the essence of Figure 1. The intuition behind Proposition 1 is straightforward. Regarding the first component, the union always finds it beneficial to incentivize the party to set expenditures higher than g(s), ˜ as the union’s current and future payoffs are strictly increasing in its current budget allocation, whereas the marginal cost of incentivizing the party is zero at g(s). ˜ Consequently, spending is higher than the constituents’ optimum if public workers can influence the municipality’s policymakers. The second component of Proposition 1 follows from two facts. To illustrate how the mechanism works consider again the example with two municipalities, i and j, that are identical in their current demographic characteristics si = s j , but that differ in previous population realizations: z−1,i > z−1, j . (A similar argument would hold for differences in income.) The first fact is that public spending is strictly increasing in both population and the median citizen’s income: constituents’ marginal benefit of the public good is increasing in population and income, which implies that the union finds it marginally cheaper to incentivize the politician to increase expenditures when these variables are higher. Therefore, the level of public good provision in the previous period is higher in city i: g−1,i > g−1, j . The second fact is that current spending is also strictly increasing in the union’s status quo budget allocation: a larger status quo budget implies that it’s “cheaper” for the union to deliver campaign support. Consequently, g∗ (g−1 , s) is strictly increasing in g−1 , as the union pledges greater campaign contributions in exchange for additional policy concessions. This means that gi > g j . One caveat worth mentioning is the interpretation of the phrase “policy persistence.” In cities experiencing (population or income) decline, public expenditures persist in the traditional sense, as the union exerts increasing influence on the politician so that total spending is higher than other comparable municipalities. Expenditures in growing municipalities, on the other hand, are smaller than expenditures in cities with stable population not because investment is lagging, but because the union is relatively less influential. When the union is politically active, expenditures exceed g(s) ˜ for all municipalities; in growing cities, the excess is simply smaller in magnitude. In summary, Proposition 1 shows that in our dynamic model political influence can reveal itself as policy persistence and is consistent with the first of our main findings in Section 3.
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Political Influence: Income versus Population Shocks While Proposition 1 indicates that population and income shocks generate policy persistence, the result is silent regarding which type of shock generates a stronger response. Proposition 2 indicates that income shocks generate a stronger response: a 1 percent increase in past constituent income increases current expenditures by relatively more than a 1 percent increase in the municipality’s past population level. Proposition 2. Public expenditures are more sensitive to previous realizations of constituent income, relative to previous population realizations: dg∗ z−1 dg∗ y−1 · (g , s) > · (g−1 , s). −1 g∗ (g−1 , s) dy−1 g∗ (g−1 , s) dz−1 The intuition behind Proposition 2 is as follows. Higher median household income and a larger population base relax the union’s cost of influencing spending by increasing the municipality’s tax base and constituents’ marginal benefit of the public good. A larger population, however, also means that there are more constituents in the municipality experiencing the disutility of overspending, which has the (partially) offsetting effect of increasing the union’s cost of influencing spending. Consequently, shocks to income correspond to greater swings in municipal spending, relative to population shocks, since the associated changes in the union’s cost of influencing the politician change by more. More formally, recall that dg∗ /dy−1 and dg∗ /dz−1 can be decomposed into two components: the second asserts that current equilibrium spending g∗ is increasing in the status quo budget g−1 . This means that Proposition 2 holds if g−1 is more elastic with respect to y−1 than z−1 . In other words, equilibrium spending g∗ is more elastic with respect to income. The elasticities depend on y and z via two channels: (i) through the municipality’s tax base, yz, and (ii) directly through the number of individuals residing in the city, z. The elasticity of the tax base with respect to both income and population is 1: A 1 percent increase in either median income or population results in a 1 percent increase in the tax base. Consequently, a percent increase in either variable has an identical effect on constituent preferences for the public good through the tax base. This implies that, via channel (i), the union’s marginal cost of influencing the politician responds identically to percent changes in y and z. Channel (ii), however, depends only on the municipality’s population. In Proposition 1, we established that equilibrium expenditures are always higher than the constituents’ optimum. Consequently, as population rises, more individuals suffer from the excessive costs of the public budget. This means that a 1 percent increase in population makes it more costly for the union to influence the politician, via channel (ii). Thus, the elasticity with respect to median income is larger in magnitude. 13



Political Influence and Collective Bargaining The next proposition analyzes the responsiveness of public expenditures to changes in collective bargaining. In Proposition 3, we compare how public expenditures responds to changes in B, both in the planner’s solution, g(s), ˜ and the policy under political activity, g∗ (g−1 , s). Proposition 3 establishes two insights: first, public spending is increasing in B; and second, if the union’s cost is linear in campaign contributions, then public spending is more responsive to changes in B when the union does not wield political power.16 Proposition 3. In both the planner’s solution and political equilibrium, expenditures are strictly increasing in B: ∂ g˜ ∂ g∗ (s) > 0 and (g−1 , s) > 0. ∂B ∂B Moreover, if the union’s cost is linear in C, then the price elasticity of public expenditures is higher if the union lacks political influence: B ∂ g∗ B ∂ g˜ · (s) > ∗ · (g−1 , s). g(s) ˜ ∂B g (g−1 , s) ∂ B



(3)



The first part of Proposition 3 follows from the constituents’ preferences are inelastic with respect to public good provision (i.e., as price increases, overall spending on public goods increases). When the union is politically active, as B increases, it is marginally “cheaper” for the union to influence the party, and thus g∗B (g−1 , s) > 0. Part two of Proposition 3, on the other hand, states that a particular public good’s budget allocation is less sensitive to B when workers that produce the public good are politically influential. In other words, if the effective cost of producing a unit of public service increases by 1 percent, then politically active unions will enjoy a smaller budget increase relative to workers who are not influential in local elections. This result follows from two sources. The first source is related to the constituent’s price elasticity of demand for the public good. As the level of public expenditures increases, the elasticity becomes smaller in magnitude, due to overspending. This means that it is relatively more expensive for the union to incentivize the politician when public spending is too high. Therefore public expenditures are less responsive to B than public expenditures with no politics. The second source is more technical in nature and inherent to principal-agent problems.17 16 As



with {st }t , we make a simplifying assumption that {Bt } evolves iid. In our numerical simulation, we’ve tested relaxing this assumption and find that Proposition 3 still holds in nearly all of the grid points (i.e., over 98 percent). 17 The concavity of the union’s objective function is greater than the political party’s optimization problem: the union takes into account both the political party’s utility (via the incentive constraint), as well as its own utility.
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3 3.1



Data and Empirical Evidence Data



We collect data from the US Census Bureau’s Census of Governments (CoG) and County and City Data Book (CCDB). Section B of the Online Appendix includes a detailed description of our data; a short summary of key points is presented here. The CoG is conducted every five years and contains detailed financial information for all US government bodies, including cites. We extract information on operational expenditures, the annual wage bill paid to full time employees, and capital expenditures. We adjust for inflation by converting the spending data to 2005 dollars. We collect CoG data from 1972 to 2002, where 1972 was the first year where the Census Bureau adopted a uniform accounting standard for constructing spending measures. Our second main data source, the CCDB, includes demographic information for municipalities with population 25,000 or more. The CCDB compiles its data from the decennial US Census of Population and Housing, and demographic information is thus observed every 10 years. From these data, we extract a number of variables that we use as covariates, such as each city’s population and median household income (adjusted to 2005 dollars). We collect CCDB information corresponding to decennial Census years from 1960 through 2000, and then merge each census year with the corresponding CoG reporting year (1970 CCDB is matched with 1972 CoG data, and so on). Data from 1960 are collected to compute demographic growth rates for the 1970 observations, as we discuss below. Our data thus consists of a panel of observations with time dimension four, corresponding to the Census years 1970, 1980, 1990 and 2000. From 1960 to 2000, a number of municipalities fluctuated above and below the CCDB’s reporting threshold of 25,000 residents. To avoid potential sample selection bias, we define our population of interest as the set of cities that had 25,000 or more residents from 1960 to 2000.18 For technical reasons discussed below, we also drop municipalities located in Hawaii and Alaska, which results in a final sample of 595 municipalities. Table 1 presents detailed summary statistics for our sample, which is further discussed in Section B of the Online Appendix. This increased concavity implies that g∗ (g−1 , s) responds less to changes in B than if the politician unilaterally sets public spending. 18 As a robustness exercise, we’ve conducted our analysis when defining our population of interest as cities with 25,000 or more residents across the entire 1970-2000 period. This expanded sample yields results that are consistent with the analysis presented below.
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Variable Operational Expenditures (per capita) Total Wage Bill (per capita) Total Wage Bill (% of City Oper. Exp.) Capital Expenditures (per capita) Population Gross Population Growth Rate Median Household Income Gross Median Household Income Growth Rate Unemployment Rate Poverty Rate % College Grad % School Age (5-17) % Elderly (65+) % Black % White Inequality Serious Crimes (per 100,000 residents) Land Area (1000 Sq Ft per capita) % Cities with change in Boundaries Vote Share Democrats (County) % Stayers Administration Wage Bill (per capita) Fire Wage Bill (per capita) Roads Wage Bill (per capita) Parks Wage Bill (per capita) Police Wage Bill (per capita) Admin. Wage Bill (% of City Oper. Exp.) Fire Wage Bill (% of City Oper. Exp.) Roads Wage Bill (% of City Oper. Exp.) Parks Wage Bill (% of City Oper. Exp.) Police Wage Bill (% of City Oper. Exp.) Mean $1027.64 $618.12 62.83% $221.69 140,087 1.08 $53,564.41 1.09 5.72% 12.96% 18.39% 19.55% 12.32% 14.40% 78.41% 1.58 6,181 0.37 3.82% 48.80% 76.78% $47.37 $91.78 $31.85 $25.06 $121.68 5.46% 10.60% 3.98% 3.06% 14.16%



Median $798.74 $464.17 60.20% $165.92 63,364 1.03 $50,705.46 1.07 5.22% 12.36% 15.70% 18.90% 12.20% 7.60% 83.14% 1.52 5,810 0.30 0.00% 48.74% 77.98% $40.57 $84.40 $28.43 $21.95 $108.54 5.07% 10.27% 3.48% 2.67% 14.31%



10th $432.19 $274.15 43.84% $39.95 32,992 0.91 $39,941.63 0.92 2.82% 5.30% 7.65% 14.60% 7.60% 0.46% 50.35% 1.30 2,333 0.11 0.00% 35.33% 69.35% $20.91 $53.31 $13.51 $8.07 $68.37 2.17% 5.03% 1.22% 0.69% 6.09%



Table 1: Summary Statistics, Pooled Across Time 90th $1911.52 $1242.14 83.64% $448.13 256,050 1.29 $69,535.99 1.27 9.30% 21.55% 32.28% 25.60% 16.84% 39.64% 98.09% 1.92 10,572 0.69 0.00% 63.30% 82.60% $79.74 $140.67 $54.73 $45.30 $185.81 8.99% 16.69% 7.14% 5.81% 21.40%



Number of Cities 566 595 566 584 595 595 595 595 595 595 595 595 595 595 595 595 595 595 595 595 595 595 563 576 547 589 595 563 576 547 589



3.2



Policy Persistence



Basic Empirical Framework We use the panel to evaluate if the theoretical predictions presented in the previous section are consistent with the data. We proceed in two steps. First, we present our measure of policy persistence. Second, we present the measure of political power that allows us to observe how policy persistence changes with union political power. Our specification will have the measure of public good expenditures on the left hand side and lagged demographic variables (population and household income) on the right-hand side. We also follow the literature by adding controls for contemporaneous characteristics, such as socioeconomic variables.19 The linear model log(git ) = θz log(zi,t−1 ) + θy log(yi,t−1 ) + βB Bit + Xit β + δt + αi + εit



(4)



captures the correlations of interest, where git represents a measure of expenditures in municipality i and decade t, zi,t−1 represents municipal population in the prior decade, and yi,t−1 median household income in the prior decade. The levels of population and income, as well as other covariates described below, are contained in vector Xit . Bit is a measure of the collective bargaining channel, which we describe in detail later. Finally, αi is a city-specific fixed effect and δt is a time-specific fixed effect, while εit is an unobserved error term. Let θ = (θz , θy ) capture the vector of coefficients for lagged population and income, where θz is the slope of the function in Figure 1. Positive parameter estimates (θ > 0) would be consistent with policy persistence as predicted by Proposition 1: municipalities that had higher population or income levels in the prior period will spend more on public goods, relative to municipalities that had lower population or income levels in the prior period. An estimate of θ = 0, however, would indicate no inter-temporal relationship between current spending and past demand for public goods. Measures of Expenditures: Specific Public Goods as a proxy for political activity Given our focus on the possibility that workers influence persistence in expenditures, we will center our attention in the wage bill as a measure for expenditures.20 As previously anticipated, besides looking at the aggregate wage bill, we also consider five specific services, which are 19 See,



for example, Ladd (1994), Baqir (2002), Vlaicu (2008), Coate and Knight (2011) and Bassetto and McGranahan (2011). 20 As can be inspected from Table 1, the wage bill represents approximately 60% of operational expenditures. Indeed, the results we present later in the text hold if we use operational expenditures. Contrarily, there we find no evidence of persistence in capital expenditures.
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provided by the vast majority of large cities.21 Moreover, wage expenditures on these five services combined represent approximately 70% of the total wage bill. Table 2 provides details on the services we study. Table 2: Description of the Local Public Goods in our Data Public Good Description Administration Handling of government-wide planning and legal matters Fire Protection Fire protection, prevention and rescue services Road Maintenance Maintenance of roads, bridges and tunnels Parks and Recreation Maintenance of public parks and recreational services Police Protection Enforcement of law and order



Evidence suggests that workers’ political power differs by service. According to the ICMA political activity data, of these five services, fire fighters and police officers are relatively more politically active than the employees that produce the other three types of public goods.22 In cities with more than 25,000 residents, about 55 percent (59 percent) of fire protection (law enforcement) worker associations issue official endorsements for local officials, while 38 percent (35 percent) offer financial contributions to fund political campaigns and 29 percent (27 percent) actively campaign for candidates. Conversely, a category aggregating “other” local public services reports that workers engage in political activity in 26 percent (endorsements), 20 percent (financial contributions) and 17 percent (active campaigning) of municipalities. Moreover, considerable historical evidence also affirms that these two services are the most politically active (see, for instance, Najita and Stern 2001). Even recent anecdotal evidence supports the same view. For example, police and fire workers were the only two groups of public employees exempted from the right-to-work law recently passed by the Michigan legislature that made national headlines (see Bouffard and Livengood 2012). With a relative measure of political activity, we can formulate a hypothesis on the coefficients for lagged income and population following Proposition 1. Let θ H and θ L represent the estimates for two services: one with relatively high (H) and another with relatively low (L) political activity. We expect services with a relatively high political activity to follow the pattern of the 21



In our panel of 595 cities, all directly provide administrative services; 94.6% directly provide fire protection services; 96.8% maintain roads directly; 91.9% maintain public parks; and 90.0% provide law enforcement services. Cities that do not directly provide these services typically outsource production to the private sector or another government body, such as the county or state. For instance, many Californian cities receive fire protection services directly from the California Department of Forestry and Fire Protection. 22 The ICMA questionnaire asked the Chief Administrative Officer of each municipality to “indicate whether employee unions/associations have engaged in the following political activities” in the prior decade, where the activities included candidate endorsements, candidate financial contributions and time/in-kind campaign contributions. The Hatch Act of 1939 restricted federal employees’ political activities but only applies to municipal employees that work on federally financed projects. Moreover, the Act does not restrict public employees from electioneering, contributing personal money to campaigns, or issuing endorsements.
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continuous line in Figure 1, that is: θ H > 0. Contrarily, we expect the estimates for services with relatively low political power to be closer to the dashed line: θ L = 0. Provided that θ H > 0, the prediction for such high political activity services following Proposition 2 is that θz < θy . Finally, Proposition 3 indicates that the effect of collective bargaining on expenditures is higher for services with relatively low political activity (βBH < βBL ). Control variables The matrix Xit includes controls that are common in the literature: the log of population and median household income, the unemployment rate, the poverty rate, the percentage of the adult population with a bachelor’s degree (% College Grad), the percentage of the population between the ages of 5 and 17, inclusive (% School Age), the percentage of the population that is age 65 or older (% Elderly), the percentage of white and black residents, and the log of the ratio of per capita income to median income, which serves as a proxy for income inequality (log(inequality)). Other time-varying characteristics that are often not considered in the literature may prove to be particularly important given our interest in studying policy persistence. One obvious potential omitted variable is crime: a municipality’s crime rate may influence spending on public goods, such as law enforcement and fire protection, as well as population change. For instance, an increase in crime may cause constituents to move from the municipality and prompt the local government to hire more police officers. Since several covariates, such as the unemployment rate and poverty rate, are associated with crime, model (4) will already capture some of this effect. Nevertheless, in order to minimize potential omitted variable bias, we deal with this issue directly by including the crime rate in Xit . Including a contemporaneous crime measure, however, would introduce a simultaneity problem. In fact, the literature on crime, such as Levitt (2002), has focused on estimating the impact of police expenditures on crime while controlling for the simultaneity bias. We follow an approach in the spirit of Corman and Mocan (2000). Because it takes time to significantly increase police expenditures in response to crime, our measure of crime is not a contemporaneous measure, but one that is lagged two years from t. The specific variable that we incorporate is (log) the number of serious crimes committed per 100,000 residents.23 A second important determinant of public spending is the population density within the municipality. Throughout our sample, some cities grow in land area by annexing or merging with neighboring communities. Moreover, a city that is shrinking in size may require greater public 23 The



CCDB compiles crime information from the FBI’s Uniform Crime Reports, which provides information on criminal offenses that are known to law enforcement personnel. The definition of serious crimes include both violent crimes (murder and non-negligent manslaughter, forcible rape, robbery and aggravated assault) and property crimes (burglary, larceny-theft and motor vehicle theft).
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expenditures to provide services to constituents that are more dispersed. To adjust for such an omitted variable, we incorporate two measures in Xit : a measure of population density (land area pcit , municipal land (in square miles) divided by population), as well as an indicator that equals 1 if the city’s land area expanded by more than 50 percent in the previous 10 years (boundaryit ). Changing political preferences of the median voter may also affect public spending and may even induce policy persistence through at least two channels. First, Democrats with a proclivity for public spending may reside in higher proportions in declining regions, whereas fiscally conservative Republicans may be more prone to move to growing cities in the South and West of the US. Second, spending patterns may depend on the probability that a resident moves. If a voter plans to remain in the city with high probability, then the voter may demand perhaps more public good provision. For instance, a voter with a high likelihood of remaining in a municipality may have a higher marginal benefit for a safe community and well-functioning local public sector.24 To control for such preferences, we create two variables (to be included in Xi,t ) using available county-level data.25 First, we collect voting data from the US Presidential election that directly preceded the year in which the municipality’s budget was spent. We then create the variable dem shareit , which divides the number of votes for the Democratic candidate by the total votes for the Democratic and Republican candidates. Second, we follow Bassetto and McGranahan (2011) by constructing a variable stayersit , which proxies for the fraction of individual households that remain (or “stay”) living in municipality i at time t. The decennial US Census asks respondents whether they changed their place of residency in the past five years and, if so, their county of residence five years prior. The variable stayersit is constructed by computing the number of county i’s year t residents that lived in county i in t − 5, and then dividing this number by the total number of residents that lived in county i in year t − 5. The variable stayersit thus offers an estimate of the probability that a randomly selected resident will remain living in municipality i, five years hence. Finally, city-specific characteristics that are constant across time may simultaneously influence public spending and city demographics, but are often unobserved by the econometrician. In addition to city amenities, such as proximity to local beaches or national parks, municipalspecific institutions such as the size of the city’s legislative body and electoral system are quite 24 It



is important to note that voter turnover is distinct from (net) population change. For instance, many cities in Texas have a very high population growth rate and a low rate of resident turnover: once moving to a city, a household is very likely to remain in that city for many years. On the other hand, there are growing cities such as Alexandria, VA that exhibit high resident turnover: households quickly move in and out of Alexandria as the political landscape and job market shifts in nearby Washington, DC following national elections. 25 See Section B in the Online Appendix for more information about the raw data and construction of the variables. We utilize the Census Bureau’s 2002 mapping that matches each city to one county.
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constant across the period that we study.26 These type of unobserved characteristics will be controlled for by the city-specific fixed effect αi .27 Collective Bargaining and Labor Adjustment Costs As highlighted in the introduction, public workers can also influence policy outcomes via collective bargaining. In the US, labor laws governing public sector employment are established at the state level, and the strength of these laws vary considerably across time and states. In particular, states vary in whether or not public workers have the right to bargain collectively to negotiate terms of employment. A large literature, as surveyed by Freeman (1986), has investigated the effect of public sector collective bargaining on municipal finance. In particular, Freeman et al. (1989) provide evidence that police officers benefit from having the state-mandated right to bargain collectively, regardless of whether or not the workers actually create a formal union. To control for collective bargaining, we follow Freeman et al. (1989) by constructing the binary variable ( 1 if public workers are guaranteed the right to bargain collectively Bit = (5) 0 otherwise using the NBER Public Sector Collective Bargaining Law Data Set.28 Accounting for collective bargaining also allows us to control for the most important component of labor adjustment costs. Arguably the most prominent source of adjustment costs that municipalities face is legal barriers to laying off public workers. In practice, states that grant workers the right to bargain collectively also have constraints on the municipality’s layoff policy (such as “last in, first out”). This implies that although we can control for adjustment costs, 26 Baqir



(2002) presents evidence that city political structures and institutions, such as the size of the city’s legislative body and electoral system, are difficult to change and tend to persist through time. Evidence presented in Coate and Knight (2011) suggests that a municipality’s specific form of government (mayor-council versus council-manager) tends to be quite stable. We have also conducted the analysis where we include form of government in Xi,t and also include the interactions between form of government and lagged population and lagged income. These interactions would capture if persistence is different depending on whether cities are run by a manager (who is appointed by a council) or a mayor (elected directly by the residents). We do not find any differential effect of form of government in any service. 27 Coate and Knight (2011) and other authors, such as MacDonald (2008), have utilized similar approaches when examining municipal spending using a panel of cities. Cross-section regressions for each of the four years indeed suggest the presence of time-constant unobserved variables. Cross-section estimation results, which vary considerably across years, are available from the authors upon request. 28 The NBER data set disaggregates the legal information by type of public good: police officers, fire fighters, teachers and other local public workers. This disaggregation is performed because some states extend collective bargaining rights to only some types of workers. In general, however, all local public workers enjoy symmetric rights within the same state. For the aggregate wage bill, we use the definition of police bargaining power in our analysis.
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we cannot distinguish between the effect of such costs and collective bargaining rights. We refer to βB in (4) as the collective bargaining coefficient. It is possible that the controls for labor adjustment costs are imperfect, or that we are omitting other relevant adjustment costs. However, there are two challenges for other adjustment costs to explain our main hypothesis (θ H > 0 and θ L = 0). First, the main prediction is based in a comparison across services, which means that the candidate adjustment cost should have an impact on police and fire services, but no effect in other cases. This clearly raises the difficulty for an omitted adjustment cost to explain the hypothesis. Second, as illustrated in Figure 1, both growing and declining cities are predicted to contribute to establish the hypothesis. In Section D of the Online Appendix we present evidence that declining and growing cities contribute to the result in the case of police and fire services, but that for other services there is no effect in either case. While adjustment costs can easily provide an explanation for lack of downwards adjustments in declining cities, we find it less persuasive as a justification in the case of growing cities. Residential Sorting According to Tiebout (1956), households may sort into communities based on preferences over the level of public good provision. The presence of residential sorting calls for a subtler control. When households decide whether to reside in city i or not, they can compare public good provision in city i with respect to other potential locations. This suggests that trends in population in city i can be correlated to public good expenditures in other cities. Moreover, city i may also change expenditure patterns as other cities modify their own. In other words, absent other controls, the Tiebout hypothesis means that it is possible that what we capture as persistence is truly confounding such migration patterns. In order to explicitly account for the Tiebout hypothesis we will include two additional sets of right-hand side controls. First, let ln(gt ) denote the stacked vector of public expenditure decisions for all I cities, at time t. By including this vector as a right-hand side regressor we proxy for local public good provision in other cities. Yet, in the U.S. some local public goods are often not provided directly by city governments. Perhaps, the most notable example is education, as the school budget is often set by the local board of education. However, socioeconomic controls that we use in (4) are correlated with educational outcomes (see Hanushek (1986) and references therein). Consequently, we proxy expenditures in other local public goods by including socioeconomic characteristics of other cities as a right-hand side control. Let Ft = (log (zt−1 ), log (yt−1 ), Xt ) denote the stacked vectors of covariates for all I cities. 29 29 Given



that, for a particular year t, B·,t is constant across all municipalities within a state, we do not include Bi,t within the matrix Ft , as this would be redundant.
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In short, the relevant omitted variables in (4) involve a vector of attributes of neighboring communities. We incorporate (Ft , log(gt )) into the right hand side of (4) and multiply (Ft , log(gt )) by a weighting matrix Ω, where element ωi,i0 is a measure of geographic “closeness” between cities i and i0 6= i. For each i, the vector ωi stacks all weights associated with city i where the weight given to city i is zero. The following model thus incorporates for the omitted variable problem associated with Tiebout sorting: log(git ) = θz log(zit−1 ) + θy log(yit−1 ) + βB Bit + Xit β + δt + αi + ωi0 Ft ζ + ρωi0 ln(gt ) + εit .



(6)



Model (6) is simply the standard fixed effects model that incorporates the characteristics of neighboring communities. This class of model is often referred to as a Spatial Durbin Model (SDM) in the spatial econometrics literature. The coefficient ρ captures the correlation between the level of public good provision in city i and the weighted vector of public good provision in all other cities, whereas the vector ζ has an analogous interpretation for the covariates. As is extensively discussed in the literature (see LeSage and Pace 2009), the estimation of a model with a spatial lag, ln(gt ), is endogenous by construction: ln(gi,t ) depends directly on the error εit , and thus ln(gt ) is correlated with the vector of errors εt . While a straightforward maximum likelihood approach has been extensively utilized in the literature to overcome this problem in the cross-section, the technique to extend the SDM to panel data is rather recent. Lee and Yu (2010) overcome this problem by proposing a transformation that allows for a consistent estimation of coefficients and the correct computation of standard errors when a spatial lag appears. As far as we know, our paper is the first applied estimation of an SDM in the context of panel data using individual and time fixed effects.30 As is standard in the spatial econometrics literature, the spatial weighting matrix Ω must be imposed prior to estimation. Fortunately, in our context, geographic distance is a very natural measure for the spatial weighting matrix. We define ( ωi,i0 =



1 if i 6= i0 and the geographic distance between i and i0 is less than 50 miles 0 otherwise



All results reported below are robust to other specifications of Ω that are typically employed, such as defining ωi,i0 as the inverse of the distance between cities i and i0 .31 30 Lee



and Yu (2010) work in a model with no spatial right-hand side covariates (no Ft ). The extension of their technique when including such controls was developed in Beer and Riedl (2009). We thank Christian Beer and Aleksandra Riedl for sharing their codes with us. 31 Tiebout sorting is primarily thought of as a “local” phenomenon, in which households sort within a metropolitan area. Indeed, some evidence has been presented that the Tiebout mechanism is not a strong factor in migration between metropolitan areas. A demography literature, as surveyed in Greenwood (1997), references private sector
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3.3



Empirical Findings



Our estimations of equation (6) are reported in Table 3, with the aggregate wage bill in Column (1) and specific results for the five services in Columns (2)-(6).32 The results corresponding to the aggregate wage bill in Column (1) are consistent with policy persistence. The estimates for the persistence coefficients (θz , θy ) are both positive and significant. This suggests that total wage expenditures are slow to adjust to shocks to population and income. In order to interpret the magnitude of the coefficients, it is useful to re-arrange equation (6) so that −θz (respectively −θy ) can be re-interpreted as the percentage change in wage outlays following a 1 percent decrease in the population (income) growth rate.33 The estimates indicate that a 1 percent decrease in the population growth rate corresponds with a 0.107 percent increase in wage outlays, while a 1 percent decrease in the median household income growth rate corresponds to a 0.229 percent increase in wage outlays. The wage premium associated with collective bargaining rights is slightly above 10 percent, which is in line with previous estimates in the literature (see Hoxby (1996) and the review by Freeman (1986)).34 In Columns (2)-(6) of Table 3, we observe that services known to be relatively more politically active (police and fire) exhibit considerable persistence: a 1 percent decrease in the population (income) growth rate leads to an increase in expenditures of 0.158 percent (0.327 percent) and 0.204 percent (0.246 percent) for police and fire, respectively. Conversely, coefficients for the other three services (regarded as relatively less politically active) are all statistically insignificant and, in most cases, very small in magnitude. The results also reveal patterns that are consistent with Propositions 2 and 3. First, for both services with significant estimates (police and fire), the income growth rate elasticity is larger employment as the main driving force behind inter-metropolitan migration, while Day and Winer (2006) provide evidence that the impact of public policies on migration between Canadian provinces is small. In short, the evidence suggests that the main determinants of long distance migration are not strongly related to the quality and cost of local public goods. 32 Due to space considerations, we do not report estimates for (δ , ζ ) and, of course, the incidental parameters t αi . A table with further details is provided in Section D of the Online Appendix, which also reports the analogous fixed effects models (equation (4)). 33 Add and subtract θ log(z ) and θ log(y ) to the right-hand side of (6), and re-arrange to obtain: z it y it     yit zit log(git ) = −θz log − θy log zit−1 yit−1 +(βz + θz ) log(zit ) + (βy + θy ) log(yit ) + βB Bit + X˜it β˜ + δt + αi + ωi0 Ft ζ + ρωi0 log(gt ) + εit , where X˜it is the matrix of covariates that excludes population and income. 34 Among other controls, we verify that population and income are the main determinants of the wage bill. With respect to controls not often considered previously in the literature, we find that districts that tend to vote Democratic also exhibit higher expenditures. Moreover, there exists evidence of spatial correlation: the spatial auto-regressive coefficient, ρ, equals 0.217 and is significant at the 1 percent level, suggesting that spatial effects are non-trivial.
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Table 3: Full Time Municipal Wage Bill, by Public Good log(z−1 ) log(y−1 ) B log(z) log(y) Unemployment Rate Poverty Rate % College Grad % School Age % Elderly % Black % White log(inequality) log(crime) log(land area per capita) boundary Share Democrats Vote % Stayers ρ Number of Cities



(1) Total 0.107** (0.054) 0.229** (0.093) 0.109** (0.022) 0.679*** (0.070) 0.185*** (0.132) -0.962** (0.423) 0.257 (0.307) 0.208 (0.199) -0.432 (0.480) 0.608* (0.361) 0.047 (0.184) -0.298* (0.157) 0.056 (0.127) -0.004 (0.017) 0.040 (0.036) 0.028 (0.030) 0.248* (0.141) 0.833* (0.277) 0.217** (0.007) 595



(2) Police 0.158*** (0.047) 0.327*** (0.082) 0.058*** (0.019) 0.641*** (0.061) 0.329*** (0.115) -0.852** (0.368) -0.565** (0.267) -0.127 (0.174) 0.221 (0.422) -0.238 (0.315) 0.412** (0.161) -0.306** (0.138) 0.098 (0.111) 0.053*** (0.015) 0.007 (0.031) 0.019 (0.026) -0.149 (0.123) 0.034 (0.241) 0.149*** (0.005) 589



(3) Fire 0.204*** (0.061) 0.246** (0.104) 0.084*** (0.024) 0.559*** (0.077) 0.355** (0.147) -0.172 (0.469) -0.502 (0.336) -0.037 (0.220) -0.192 (0.556) 0.370 (0.401) 0.276 (0.213) -0.250 (0.180) 0.127 (0.141) 0.069*** (0.019) -0.045 (0.039) 0.038 (0.033) -0.166 (0.154) 0.039 (0.302) 0.111*** (0.005) 563



(4) Roads -0.027 (0.114) 0.282 (0.196) 0.136*** (0.048) 0.895*** (0.146) 0.156 (0.278) -1.197 (0.887) -0.021 (0.646) 0.388 (0.418) 2.836*** (1.011) 2.344*** (0.758) -0.154 (0.404) 0.083 (0.335) 0.024 (0.267) 0.032 (0.037) 0.126* (0.075) -0.074 (0.063) 0.308 (0.293) 0.192 (0.581) -0.011 (0.051) 576



(5) Parks 0.008 (0.117) 0.139 (0.207) 0.143*** (0.052) 0.820*** (0.151) 0.496* (0.289) -1.39 (0.948) -0.060 (0.667) -0.051 (0.439) -2.11** (1.041) 1.654** (0.786) -0.199 (0.404) -0.191 (0.340) -0.084 (0.274) 0.029 (0.039) 0.133* (0.078) -0.078 (0.066) -0.593** (0.298) 0.365 (0.598) 0.065** (0.026) 547



(6) Admin 0.037 (0.073) -0.022 (0.126) 0.132*** (0.030) 0.813*** (0.094) 0.473*** (0.178) -1.682*** (0.569) -0.470 (0.413) 0.090 (0.268) 0.516 (0.646) 0.920* (0.485) 0.189 (0.247) -0.306 (0.212) 0.489*** (0.171) 0.009 (0.024) 0.230*** (0.048) -0.065 (0.041) 0.337* (0.189) 0.252 (0.373) 0.055** (0.023) 595



Notes. The dependent variable in each regression is the natural log of the wage bill paid to full time municipal employees that produce the public good specified in the column name. All covariates are as described in Section 3.2. All regressions include time fixed effects, which are unreported, and coefficients for ωi0 Ft , which are unreported. Table 6 in Section D of the Online Appendix presents full results that include the coefficients for ωi0 Ft . Heteroskedastic-robust standard errors are reported in parentheses. * Significant at the 10 percent level. ** Significant at the 5 percent level. *** Significant at the 1 percent level.
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in magnitude than its population growth rate counterpart. Second, when comparing across services, our results also suggest that the political channel and the bargaining channel may affect each other. Services that are relatively more politically active exhibit a lower collective bargaining premium. The estimated marginal effect of bargaining for fire and police services are at least two standard deviations smaller than the analogous estimated effect for administration, parks, and road maintenance services.35 In addition, it is also useful to note that other coefficient estimates are in congruence with what one might expect: for instance, the coefficient on the crime rate is positive and significant at 1 percent for police and fire services, whereas this coefficient is insignificant for the other three services. Population and median income levels are positively associated with all services at the 1 percent or 5 percent significance level (except for income in the case of roads).



3.4



Magnitude of Policy Persistence



Given the estimated persistence parameters θ , we now estimate the magnitude of the policy persistence. To explain how we implement this computation we first make a conceptual observation on the magnitude of policy persistence we can measure. Our estimates do not let us to fully account for the influence of political activism on public expenditures. To see why consider Figure 1 . We can decompose the effect of political activism in two parts. The first part captures the extra expenditures that would result even in a city with a very high gross growth rate. This is the distance between g(z) ˜ and the continuous line for the lowest level of z−1 . Since we do not observe the same service with and without political activism we cannot compute this difference. The second component of extra expenditures is the difference between the city with the lowest z−1 and cities with relatively higher z−1 (moving along the curve). This is the difference that we can approximate with our estimates. In other words, we will report how much higher public spending is relative to the spending that would have occurred had the city had a very large gross growth rate (consistent with a relatively low z−1 ). More explicitly, we compute the magnitude of policy persistence by using the parameter estimates from Column (1) of Table 3 to compare the public spending in a “growing city” (defined as the city at the 90th percentile of the population or income growth distribution) to the level of hypothetical level of spending in that same city, had that city experienced a median growth rate from the distribution, or a 35 Ninety-five



percent confidence intervals on the bargaining coefficient for police and fire are respectively given by: [0.021,0.095] and [0.037,0.131]. Neither of these intervals include any of the point estimates for other services. The estimates of the bargaining coefficients for other services are relatively less precise; for example, the standard error in the case of road workers is double the size of the one for fire workers. Not surprisingly, 95% confidence intervals for other services do include the police and/or fire estimates in some cases. The confidence intervals for roads, parks and administration workers respectively are given by: [0.042,0.230], [0.041,0.245], and [0.073,0.191].
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“declining” growth rate at the 10th percentile of the distribution.36 Note that across all three scenarios, this hypothetical municipality has the same current demographic profile. What varies across the scenarios is the hypothetical municipality’s past population or household income level (i.e., the municipality’s population or household income level 10 years prior). For example, we compare the spending in a 500,000-resident municipality in 2000, depending upon whether that municipality had 385,000 residents in 1990, 485,000 residents in 1990, or 550,000 residents in 1990. More specifically, we first use our data to estimate a typical per household full time municipal wage bill in a municipality at the 90th percentile of the income growth distribution ($1,794), and the per household full time municipal wage bill in a municipality at the 90th percentile of the population growth distribution ($1,823). Second, we then observe the 10th, 50th, and 90th percentiles of the median household income growth rate and population growth rate distributions, respectively (reported in Table 1). Third, we apply our persistence parameter estimates θ from Column (1) of Table 3 (-0.229 for income growth and -0.107 for population growth) to estimate the additional expenditures that occur in the “median” and “declining” counterfactual scenarios for the hypothetical city, respectively.37 Table 4 reports the estimates of additional spending per household, both in terms of dollars and as a percentage of expenditures in the “growing municipality.” In the case of a negative income shock (10th percentile of the distribution), the municipality spends about $135, or 7.5 percent, more per household, relative to what the same municipality would spend if it had experienced a shock at the 90th percentile in the distribution ($1,794). A municipality experiencing the median income shock, on the other hand, spends about $67, or 3.8 percent, more per household relative to the growing city. A natural question is whether the quantitative magnitude of the persistence for specific shock scenarios –as reported in Table 4– can be rationalized by our theoretical model. Section A of the Online Appendix presents an exercise where we first calibrate the theoretical model of Section 36 In



Section D of the Online Appendix we document that cities below the 25-th percentile and above the 75th percentile of the population and income growth distribution constitute the groups that mostly contribute to our findings. Cities in the 10-th and 90-th percentile are roughly at the center of the bottom and top group, respectively. For that reason here we focus our computations on cities with such characteristics. 37 For example, the calculation for the “median income shock city” counterfactual is:   exp y Growth Rate: Median Cityθy   Spending in the Median City = Spending in the Growing City ∗ exp y Growth Rate: Growing Cityθy   exp 1.071−0.229   = $1,794 ∗ exp 1.265−0.229 = $1,861
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2. We use the calibrated model and study the policy persistence response to simulated shocks. In other words, we obtain a prediction of the quantitative magnitudes for specific shocks based on the calibration. We find that the simulated effects are similar in magnitude to the reports in Table 4, which were calculated using our regression estimates. This suggests that observed persistence could indeed be the result of politically active groups. Table 4: Additional Annual Spending on the Wage Bill per Household Population Shock Income Shock Growing Median Declining Growing Median Declining $1,794 +$67 +$135 $1,823 +$44 +$70 (+3.8%)



4



(+2.4%)



(+7.5%)



(+3.9%)



Conclusion



The main hypothesis of this paper is that the political activity of an interest group can reveal itself as policy persistence. We first present a dynamic theory of interest groups. The theory predicts that if public workers wield political power, expenditures in public goods are sluggish to adjust after a population or income shock. Using a panel of US municipalities we find evidence that is consistent with this prediction. The wages of police and fire officers are sluggish to adjust when a municipality faces either a positive or negative population or income shock. Contrarily, we find no evidence of such persistence for administrative, park and road maintenance personnel. Since police and fire officers are well known to get involved in local support of politicians relatively more than other public workers, this evidence is consistent with political activity revealed as policy persistence. In other words, the evidence suggests that public unions do obtain benefits when they invest in electioneering. Our theoretical analysis also predicts other patterns that are consistent with the data. First, the theory predicts that income shocks have higher impact in terms of persistence than population shocks. Second, the theory predicts that the collective bargaining channel and the political activity channel of public worker influence are substitutes. Indeed, the premium for collective bargaining that we find is lower for workers that are relatively more politically active. The theoretical approach in this paper can be particularly useful to guide empirical analysis when the political activity of interest groups is not observable. In the case of our application to US Municipalities the limited observable data on political activity is consistent with our findings. Across the entire ICMA sample on political activity of public unions, the average
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municipality annually spent $579 per capita on public workers’ wages.38 In municipalities where the public workforce was not politically active, the per capita wage bill in declining municipalities was only $14 more than the per capita wage bill in growing municipalities ($560 versus $546). On the other hand, in municipalities where the public workforce is reported to be politically active, the average per capita public sector wage bill was $59 higher in declining municipalities, relative to growing municipalities ($637 versus $578). In other words, cities that experience negative population shocks spend more on public-employee wages, and in particular when workers are reportedly politically active. Persistence can be quite costly for a city. Cost estimates indicate that additional spending constitutes about $134 per household in the median large city. Additional spending is even higher in cities in distress: Vallejo, CA and Harrisburg, PA, for instance, have both received considerable attention due to their fiscal challenges. Vallejo entered Chapter 9 bankruptcy in 2008 when facing a $16 million deficit, and some commentators have blamed influential police officers and fire fighters as a contributing factor (Jones, 2008). According to our computations, additional spending associated with policy persistence represents about 24 percent of this deficit. Harrisburg, on the other hand, fell behind its debt payments in 2010 and received a $4.4 million bailout from the state (Varghese, 2010). The estimate on the value of additional persistencerelated annual spending is about 56 percent of bailout funds that the city received. Several avenues of future research are as follows: first, public workers’ political activity was observed only for a subset of cities. A more robust test of the political mechanism would involve building a political activity data set, such as by direct surveying city governments as in Ferreira and Gyourko (2009). Second, while a large theoretical literature has investigated the political influence that bureaucrats and public workers have on public spending, considerably less attention has been devoted to empirical applications to investigate the additional spending that is caused by these political activities. Future research could shed light on the influence such workers have on spending. Finally, an important local public service that we’ve omitted from our analysis is public education. Moe (2006) has investigated the political activity of teachers in California, and a broader investigation may yield interesting insights.
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Online Appendix: Public Unions and Policy Persistence: Theory and Evidence from US Municipalities



A



Numerical Simulation



We now simulate our dynamic theoretical model. There are two objectives to conducting this simulation exercise. First, to investigate the robustness of the analytical results presented above, when the iid assumption for the municipality’s population and income is relaxed. Second, to assess whether the magnitude of the effects we observe in the data can be rationalized by our theoretical model. Conceptually, our simulation exercise compares public expenditures of municipalities that are exactly the same in terms of demographics at period T , but differ in terms of prior demographics (i.e., demographics in period T − 1). Our theory suggests that even though these municipalities have the same demographic characteristics at period T , spending will be higher in period T for the municipality that had a relatively larger population, or a relatively higher median income, at T − 1. Below, we quantify this impact.



A.1



Parameterization



We begin by discussing our simulation parameterization, for each of the elements of our theoretical model. • Union’s utility function: For our simulation, we assume that u(g) = g. This has the appealing property that unions in large and small municipalities exhibit a constant marginal benefit of budget allocation • Union’s cost function: We parameterize the cost function as φ (C, g−1 ) = C2 · gA−1 , where A is a scaling constant. The interpretation of this function is that the union’s cost is quadratic in the level of campaign support delivered, and this cost is “distributed” across the current resources at the union’s disposal g−1 . The scaling constant is set such that A/g−1 > 1, so that the union’s marginal cost of delivering campaign support is always at least 1. In practice, we implement this by assuming A equals the tax base for the median city on our simulation grid. • Citizen utility function: The citizen’s utility function depends upon three parameters (σ , η, B). For the simulation, we interpret B as annual municipal employee salary, which we observe in our data. Regarding (σ , η): the literature has estimated that the price
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elasticity of demand for local public goods is around −0.45,39 which corresponds to σ = −1.33 in our model.40 Given σ = −1.33, we estimate η from the data.41 • Discount rate: We adopt an annual discount rate of 0.95. Since our data is observed at 10-year intervals, we set the model’s discount rate β = 0.9510 = 0.6. • Politician’s weight on citizen welfare: The weight that the political party places on citizen welfare, λ , is set to 0.984/0.016. This value is taken from Goldberg and Maggi (1999), who estimates λ when performing a structural estimation of the Grossman and Helpman (1994) model. • Stochastic process for income, population: For the simulation, we allow the municipality’s income and population to evolve according to the processes yt = (γy + εy,t )yt−1 and zt = (γz + εz,t )zt−1 , where (γy , γz ) are fixed parameters representing the expected growth rates of the municipality’s income and population, and (εy , εz ) ∈ ℜ2 are iid shocks to these growth rates. Using our dataset, we estimate the (gross) growth rates as equaling (γy , γz ) = (1.071, 1.035), which correspond to the median observed growth rates. We also parameterize (εy , εz ) ∼ N(0, Σ) using our data, where Σ =



Σy Σyz Σyz Σz



! =



0.0160 0.0040 0.0040 0.0154



! .



Under this parameterization, we estimate the policy function g∗ (g−1 , s) numerically via value function iteration, and then simulation expenditure paths for 10,000 municipalities.



A.2



Numerical Results



Mechanically, we implement our simulation by randomly drawing histories of population and income levels (yt , zt ) for three groups of “municipalities:” a “control” group, a “positive shock” group, and a “negative shock” group. The random draws are engineered such that from period T onwards, all three groups exhibit the exact same distribution of median household income and population. However, the three groups differ in terms of their observable demographic characteristics at period T − 1. 39 See,



for instance, as discussed in Oates (2008) and, for the case of education, Bergstrom et al. (1982). The constituents’ price elasticity of demand for public expenditures, [B/g(s)] ˜ · [∂ g(s)/∂ ˜ B], depends on σ and g(s)/yz, ˜ which is the percentage of the tax base that is allocated to local public goods. We estimate g(s)/yz ˜ in our data using operational expenditures and selecting the median value of the distribution (3.69 percent). 41 Given g(s)/yz ˜ (see footnote 40), σ and B, it’s possible to calculate η. We set B = 43.7, which corresponds to the median value of the average municipal employee salary in our data (in thousands). It follows that η = 3.26 × 10−6 . η is relatively small because v(s) ˜ exhibits considerable curvature near 0. 40
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Figure 2: Percentage of Additional Spending, Relative to the Growing City
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• Median shock “control” municipalities exhibit the median demographic growth rate γ between time T − 1 and T . That is, the control municipalities’ median income and population level at T − 1 satisfies the equation (yT , zT ) = (γy , γz ) · (yT −1 , zT −1 ). • Positive shock municipalities experience a relatively large population or household income increase between T − 1 and T . That is, these municipalities exhibited a small population or income at T − 1, relative to the “median” and “negative” shock cities. • Negative shock municipalities experience a relatively large population or household income decline between T − 1 and T . That is, these municipalities exhibited a larger population or income at T − 1, relative to the “median” and “negative” shock cities. We implement one set of “positive” and “negative” shock treatments for population, and another set set of “positive” and “negative” shock treatments for household income, so that we can compare the relative impact of income and population shocks. For the negative shock scenarios, we apply the growth rates at the 10th percentile of the distribution observed in our data. These (gross) growth rates are 0.917 for household income, and 0.905 for population. For the positive shock scenarios, we apply the growth rates at the 90th percentile of the distribution observed in our data. These (gross) growth rates are 1.265 for household income, and 1.294 for population. These thresholds correspond to the growth rates that were used in the costs calculations presented in Table 4, which estimated impacts using our regression estimates. Figure 2 plots the results of the simulation, averaged across all of the simulated municipalities within each treatment group. The vertical axis tracks the percentage of additional spending in declining and median growth municipalities, relative to the municipality that experienced population growth. The horizontal axis presents periods T , T + 1, and T + 1. In the period 36



in which the shock occurs (i.e., period T ), municipalities that experienced the “negative” income shock spent about 5.2 percent more on average than municipalities that experienced the “positive” income shock. Similarly, municipalities that experienced the “negative” population shock spent about 4.6 percent more on average than municipalities that experienced the “positive” population shock. The magnitude of the spending gap between the median and positive shock municipalities is around half the size, indicating that the political mechanism impacts municipalities that exhibit median growth as well as those municipalities that decline. Broadly speaking, these simulated effects are similar in magnitude of the effects that we calculated using our regression estimates. In Table 4, our calculations suggest that a municipality experiencing income decline over the previous 10 years spends 7.5 percent more than a comparable municipality (in terms of contemporaneous characteristics) that experienced strong income growth over the previous 10 years. The analogous differential was 3.9 percent for municipalities facing population decline relative to municipalities facing population growth. Thus, relative to our calculations that rely on the regression results, the simulation model generates comparably less policy persistence from income shocks, and comparably more policy persistence from population shocks. Figure 2 also indicates that while spending is higher in the decade when the shock occurs (i.e., in period T ), the impact is much less in the second decade (i.e., less than 1.0 percent impact at period T + 1), and is completely gone within three decades, at T + 2.



B



Data Appendix



The first five subsections in this appendix describe each of our five raw data sources. The sixth subsection then describes how these data are merged together. The seventh subsection describes the International City/County Management Association (ICMA) political activity data. The eight subsection describes the sample summary statistics presented in Table 1.



B.1



County and City Data Book (CCDB)



The CCDB includes demographic information from the decennial Census of Population and Housing for all US cities with population 25,000 or more. The Interuniversity Consortium for Political and Social Research (ICPSR) has combined all rounds of the CCDB from 1944 to 1977 into one file (ICPSR code number 7735), and also has posted the 1983 CCDB (ICPSR code number 8265). The University of Virginia (UVA) has publicly posted CCDB information for 1994 and 2000. We extract information for the covariates that are included in our regressions for 1970, 1980, 37



1990 and 2000. In addition, we also extract information for median household income and population for 1960 and 2005. For all years, median household income is adjusted for inflation to 2005 dollars. Unfortunately, information for several variables is missing for some years in the panel. We manually update the CCDB for these problems in the following way: • The 1994 CCDB omits the unemployment rate for 30 cities. We acquire the missing information from the Census Bureau’s American FactFinder website. • The 2000 CCDB omits several key variables for cities with population between 25,000 and 100,000.42 We acquire the missing information from the Census Bureau’s American FactFinder website. • Across the panel of CCDBs, information for serious crimes per 100,000 inhabitants is missing for a number of cities (24 cities in 1970, 6 cities in 1980, 101 cities in 1990 and 97 cities in 2000). The CCDB compiles its crime data from the FBI’s Uniform Crime Reporting Program. We update the missing information by manually searching the FBI’s Uniform Crime Reporting Program documents back to the late 1960s, which are available from the ICPSR. For the 2000 CCDB, data were also gathered from the Illinois State Police’s Uniform Crime Reporting website, which lists detailed crime statistics for cities in the state of Illinois. A document listing the source for each value is available from the authors upon request.



B.2



Census of Governments (CoG)



Every five years, the US Census Bureau conducts the CoG, which collects detailed financial and employment information from all government bodies within the United States. We gather information directly from the Census Bureau for 1972, 1977, 1982, 1987, 1992, 1997 and 2002. We extract information on operational and capital expenditures, the aggregate municipal wage bill paid to full-time employees and the wage bill disaggregated for the five services we study. Spending information is adjusted for inflation to 2005 dollars.



B.3



NBER Public Sector Collective Bargaining Law Data Set



This data set provides information regarding state-level labor laws for public sector workers. Information is reported for five types of public sector employees: state employees, municipal 42 The



variables are the percentage of high school graduates residing in the city; the proportion of college graduates residing in the city; the percentage of city residents living below the poverty line; and the city’s median household income.
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police, municipal fire fighters, non-college teachers and other local employees. We extract information on workers’ right to bargain collectively for (i) municipal police, (ii) municipal fire fighters and (iii) other local employees. The collective bargaining rights variable is coded into seven categories: 0= 1= 2= 3= 4= 5= 6=



No provision regarding collective bargaining Collective bargaining is prohibited Municipality is authorized but not required to bargain with union Union has right to present proposals Union has right to meet and confer with municipality Municipality implicitly obligated to bargain with union Municipality explicitly obligated to bargain with union



For each state, year and employee category, we define the employee category as having legal bargaining power if the collective bargaining rights variable equals 5 or 6. The NBER data set includes information from 1955 through 1985. We extract information for 1972 and 1982. We manually update the data set for 1992 and 2002. The states that switched to being in category 5 or 6 in that period are: Indiana (starting in 1990 for all services),43 Maryland (1999, for all services),44 and Kentucky (1990 for firefighters).45



B.4



County-Level Political Variables



We compute our measure of resident turnover using the ICPSR county-level data derived from the decennial Census of Population and Housing. These data include variables that allow for computing the fraction of county residents that remain living in a county through time.46 We downloaded the relevant county data for 1970, 1980, 1990 and 2000 (ICPSR code number 9694, 9693, 2889 and 13402, respectively). To compute county population 5 years prior, we interpolate between Census years assuming a constant exponential population growth rate between t − 10 and t. To interpolate a value for 1965, we acquire information by downloading the NBER’s Decennial County Population Data 1900-1990,47 which reports county population in 1960. As discussed in the text, the variable 43 Source:



http://web.archive.org/web/20050204000620/http://newstandardnews.net/content/index.cfm/items/1409. http://web.archive.org/web/20100616235909/http://afscme.org/publications/9524.cfm. 45 Source: http://www.lrc.ky.gov/Statutes/statute.aspx?id=32680. 46 One variable reports county population in each census year. A second set of variables identify the number of county residents that lived in the same county 5 years prior to the census year. See the paper’s main text for a description of how we compute our variable of interest. 47 The ICPSR data series begin in 1970. See http://www.nber.org/data/census-decennial-population.html to download the NBER data set. 44 Source:
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stayersit is constructed by computing the number of county i’s year t residents that lived in county i in t − 5, and then dividing this number by the total number of residents that lived in county i in year t − 5. County-level Presidential voting data is downloaded from the ICPSR (“General Election Data for the United States,” ICPSR code number 13). This data contain voting data for all counties through 1990. County-level voting data for the 2000 Presidential election is downloaded from an online database created by American University’s Center for Congressional and Presidential Studies.48 We define the variable dem shareit by dividing the number of votes for the Democratic Presidential nominee by the sum of the number of votes for the Democratic and Republican nominees. We match the 1968 (1980) [1988] {2000} voting data to the 1970 (1980) [1990] {2000} Decennial Census data.



B.5



National Oceanic and Atmospheric Administration (NOAA) US Cities Location List



The NOAA website contains a document that lists the latitudinal and longitudinal location of all US cities. This information is used to compute the distances between all cities in our sample. We employ the haversine formula to compute the spherical distance.



B.6



Creating the Panel



To create the panel for our main analysis, we merge together the CCDB data (for the Census years 1960, 1970, 1980, 1990 and 2000) with the CoG and NBER data (1972, 1982, 1992 and 2002) and the county-level information. Our sample is selected according to the following criteria: 1. First, we retain all cities which had a population of at least 25,000 for all census years between 1960 and 2000. This results in 619 cities. 2. We drop the six cities that did not report median household income information in 1960.49 3. We drop the two cities in Alaska and Hawaii (Anchorage, AK; Honolulu, HI). 4. We drop the 15 cities for which we could not locate crime information corresponding to one or more census years from 1970 to 2000.50 48 See



http://www.american.edu/spa/ccps/Data-Sets.cfm. dropped cities are: Bell Gardens, CA; Temple City, CA; Carson, CA; West Haven, CT; Overland Park, KS; Dearborn Heights, MI. 50 The dropped cities are: Clinton, IA; Lawrence, KS; Hutchinson, KS; Salina, KS; Rockville, MD; Holyoke, 49 The
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5. We drop one city that did not report wage bill information in 1990 (East Point, GA). This results in a final sample of 595 cities.



B.7



International City/County Management Association (ICMA)



In 1988 and 1999, the ICMA conducted surveys of municipal governments regarding public sector labor relations.51 One survey question stated, “Please indicate whether employee unions/associations have engaged in the following political activities since July 1, 1988. (Check all applicable.)” The questionnaire displayed a five-by-seven table with blank spaces for the respondent to fill in. The five rows listed five separate employee groups: police protection (sworn), fire protection (sworn), sanitation, public works (nonsanitation) and all other employees (except education personnel). The seven columns listed seven types of political activities: candidate endorsements, candidate financial contributions, time or in-kind campaign contributions, mismanagement disclosure threats, state level lobbying, publicity campaigns and taking issues to referendum. We define the indicator variable activityit to equal 1 if any of the five employee groups engaged in either (i) candidate endorsements, (ii) candidate financial contributions or (iii) time or in-kind campaign contributions. In general, activityit = 1 only if either police or fire protection workers engaged in these activities. We then merge the 1988 (1999) activityit variable to the 1990 (2000) Census data defined above. Sample size is as follows: • In 1988, the ICMA mailed surveys to 2,715 municipalities, of which 1,373 (50.6%) responded. Of the respondents, 238 cities match our sample of 595 municipalities. • In 1999, the ICMA mailed surveys to 2,881 municipalities, of which 1,401 (48.6%) responded. Of the respondents, 257 cities match our sample of 595 municipalities. • Out of these municipalities, 136 responded to both the 1988 and 1999 surveys.



B.8



Summary Statistics



The median city in our sample spends $798.74 per capita on operational expenditures. The total wage bill represents 60.2% of that amount and adding the wage bill of the five services we MA; Chelsea, MA; Biloxi, MS; Santa Fe, NM; Valley Stream, NY; East Cleveland, OH; Parma, OH; Findlay, OH; Elyria, OH; Warren, OH. 51 This data was purchased directly from the ICMA.
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consider amounts to 35.8% of operational expenditures (adding up the last 5 rows of Table 1). There are differences in terms of operational expenditures across cities, with cities in the 10th percentile spending $432.19 per capita, and cities in the 90th percentile at $1911.52. The median city in our sample has population 63,364 and Table 1 shows that the distribution is skewed with the mean population at 140,087 inhabitants. There is also considerable variation in the distribution of gross population growth rates, with the median being 1.03% over all the period that we study. There is variation by decade as well (undisplayed for reasons of space in Table 1). For example, the median gross population growth rate was 1.09% between 1960 and 1970, but 1.02% in between 1980 and 1990. The distribution of income is substantially less skewed, with the mean ($53,564.11) relatively close to the median ($50,705.46). The median income gross growth rate is 1.07%, but just as in the case of population there is variation by decade. To capture such time trends we include time dummies in our empirical specification. There is also substantial variation in most variables that we include as covariates, which are also presented in Table 1. An exception is the percentage of cities that changed their boundaries. The large majority of cities does not change its boundaries throughout our sample. We observe 595 cities across 4 periods of time: 2,380 observations and only in 3.82% cases (91) do we observe a boundary change.



C



Detailed Results



Table 5 presents estimates of (6) ignoring the spatial component. The findings of Table 3 are reproduced with higher detail in Table 6, which also reports the estimates for (ζ ).
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Table 5: Full Time Municipal Wage Bill, by Public Good log(z−1 ) log(y−1 ) B log(z) log(y) Unemployment Rate Poverty Rate % College Grad % School Age % Elderly % Black % White log(Inequality) log(crime) log(land area per capita) boundary Share Democrats Vote % Stayers Number of Cities



(1) Total 0.155*** (0.054) 0.083 (0.077) 0.113*** (0.025) 0.714*** (0.073) 0.539*** (0.119) -0.882*** (0.335) 0.107 (0.334) -0.075 (0.219) -0.531 (0.527) 0.576 (0.412) 0.215 (0.167) -0.386 (0.137) 0.309* (0.167) 0.001 (0.019) 0.074** (0.037) 0.011 (0.035) 0.095 (0.114) 0.946*** (0.275) 595



(2) Police 0.172*** (0.050) 0.214** (0.086) 0.065*** (0.019) 0.694*** (0.075) 0.498*** (0.102) -0.668** (0.268) -0.724*** (0.275) -0.373* (0.207) 0.111 (0.528) -0.459 (0.370) 0.514 (0.346) -0.298*** (0.110) 0.267** (0.118) 0.074*** (0.019) 0.031 (0.031) 0.002 (0.025) -0.078 (0.117) 0.256 (0.228) 589



(3) Fire 0.228*** (0.055) 0.142 (0.096) 0.094*** (0.024) 0.584*** (0.079) 0.379*** (0.145) 0.255 (0.390) -0.744** (0.362) -0.134 (0.221) -0.194 (0.536) 0.293 (0.474) 0.396* (0.220) -0.190 (0.135) 0.195 (0.131) 0.083*** (0.021) -0.037 (0.038) 0.025 (0.028) -0.071 (0.122) 0.487* (0.273) 563



(4) Roads 0.020 (0.116) -0.083 (0.151) 0.143*** (0.045) 0.943*** (0.164) 0.515** (0.212) -0.461 (0.695) -0.105 (0.575) 0.285 (0.350) 2.650** (1.066) 2.425*** (0.928) 0.091 (0.379) 0.229 (0.283) 0.103 (0.259) 0.054 (0.037) 0.194*** (0.069) -0.132** (0.065) 0.453** (0.208) 0.756 (0.575) 576



(5) Parks -0.001 (0.101) 0.173 (0.154) 0.156*** (0.051) 0.978*** (0.149) 0.292 (0.235) -1.779** (0.755) -0.643 (0.629) 0.042 (0.377) -1.740 (1.116) 1.970** (0.770) 0.006 (0.373) -0.060 (0.321) 0.065 (0.264) 0.080** (0.040) 0.232*** (0.076) -0.123** (0.056) 0.004 (0.232) 0.612 (0.571) 547



(6) Admin 0.088 (0.075) -0.150 (0.100) 0.128*** (0.033) 0.864*** (0.113) 0.711*** (0.143) -1.196** (0.473) -0.659 (0.463) -0.046 (0.271) 0.560 (0.752) 0.869 (0.546) 0.182 (0.224) -0.462** (0.182) 0.639*** (0.192) 0.022 (0.025) 0.260*** (0.050) -0.085** (0.039) 0.181 (0.141) 0.307 (0.341) 595



Notes. The dependent variable in each regression is the natural log of the wage bill paid to full time municipal employees that produce the public good specified in the column name. All regressions include time fixed effects, which are unreported. Heteroskedastic-robust standard errors are reported in parentheses. * Significant at the 10 percent level. ** Significant at the 5 percent level. *** Significant at the 1 percent level.
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Total Coeff p-value 0.107 0.048 0.229 0.014 0.109 0.000 0.248 0.077 0.833 0.002 0.217 0.000 0.679 0.003 0.185 0.000 -0.962 0.023 0.257 0.401 0.208 0.297 -0.432 0.367 0.608 0.092 0.047 0.796 -0.298 0.058 0.056 0.657 -0.004 0.801 0.040 0.264 0.028 0.342 0.115 0.221 -0.124 0.327 -0.288 0.125 0.131 0.744 -0.153 0.206 0.050 0.049 -0.037 0.947 -0.381 0.420 -0.562 0.053 -0.143 0.866 -0.571 0.380 0.694 0.034 -0.070 0.767 0.475 0.033 -0.011 0.746 0.081 0.198 -0.017 0.703 595



Police Coeff p-value 0.158 0.000 0.327 0.000 0.058 0.002 -0.149 0.225 0.034 0.885 0.149 0.000 0.640 0.000 0.328 0.004 -0.852 0.020 -0.565 0.034 -0.127 0.462 0.221 0.600 -0.238 0.448 0.412 0.010 -0.306 0.027 0.098 0.376 0.053 0.000 0.007 0.810 0.019 0.465 0.031 0.701 -0.185 0.094 0.153 0.350 0.304 0.387 -0.067 0.523 0.198 0.208 0.037 0.939 -0.565 0.178 -0.932 0.000 -0.214 0.774 -0.651 0.250 0.100 0.727 -0.134 0.522 0.490 0.012 0.084 0.007 0.012 0.820 0.020 0.599 563



Fire Coeff p-value 0.204 0.000 0.246 0.018 0.084 0.000 -0.166 0.281 0.039 0.897 0.111 0.000 0.558 0.000 0.355 0.015 -0.172 0.713 -0.502 0.135 -0.037 0.864 -0.192 0.729 0.370 0.355 0.276 0.195 -0.250 0.165 0.127 0.366 0.069 0.000 -0.045 0.249 0.038 0.243 0.020 0.841 -0.216 0.118 0.208 0.311 0.754 0.083 -0.034 0.792 -0.120 0.539 0.890 0.151 -0.984 0.054 -0.549 0.081 0.140 0.880 0.072 0.919 0.234 0.520 -0.064 0.809 0.435 0.075 0.048 0.213 -0.054 0.434 -0.030 0.539 589



Roads Coeff p-value -0.027 0.807 0.282 0.149 0.136 0.004 0.308 0.293 0.192 0.741 -0.011 0.814 0.895 0.000 0.155 0.575 -1.197 0.177 -0.021 0.972 0.388 0.352 2.836 0.005 2.344 0.002 -0.154 0.702 0.083 0.803 0.024 0.926 0.032 0.392 0.126 0.096 -0.074 0.241 0.279 0.157 -0.662 0.013 0.364 0.353 1.294 0.125 -0.062 0.809 0.879 0.018 0.788 0.508 -0.040 0.967 -0.273 0.649 0.572 0.750 1.215 0.375 0.735 0.287 0.440 0.374 0.211 0.650 0.057 0.448 0.125 0.344 -0.123 0.192 576



Parks Coeff p-value 0.008 0.944 0.139 0.500 0.143 0.006 -0.593 0.046 0.365 0.541 0.065 0.012 0.819 0.000 0.496 0.085 -1.398 0.140 -0.060 0.928 -0.051 0.907 -2.117 0.042 1.654 0.035 -0.199 0.621 -0.191 0.574 -0.084 0.757 0.029 0.442 0.133 0.091 -0.078 0.234 -0.065 0.752 0.004 0.986 1.150 0.004 -0.132 0.882 0.394 0.148 -0.569 0.140 -0.160 0.897 -1.841 0.077 0.560 0.385 0.755 0.679 0.857 0.532 0.683 0.343 -0.275 0.597 0.794 0.090 0.142 0.078 0.284 0.041 -0.201 0.041 547



Admin Coeff p-value 0.037 0.608 -0.022 0.860 0.132 0.000 0.337 0.075 0.252 0.498 0.055 0.014 0.813 0.000 0.472 0.007 -1.682 0.003 -0.470 0.254 0.090 0.736 0.516 0.423 0.920 0.058 0.189 0.443 -0.306 0.148 0.489 0.004 0.009 0.683 0.230 0.000 -0.065 0.108 0.140 0.272 -0.157 0.354 -0.383 0.129 -0.206 0.703 0.039 0.238 0.290 0.230 0.532 0.486 -0.573 0.367 -0.154 0.694 0.452 0.694 -0.296 0.734 0.237 0.590 -0.440 0.166 0.025 0.933 0.089 0.066 0.071 0.401 0.014 0.809 595



Notes. This table reports the full estimation results from Table 8 in the text. The dependent variable in each regression is the natural log of the wage bill paid to full time municipal employees that produce the public good specified in the column name. Significance levels are not starred.



Variable log(z−1 ) log(y−1 ) B vote share democrats % Stayers rho log(z) log(y) Unemployment Rate Poverty Rate % College Grad % School Age % Elderly % Black % White log(Inequality) log(crime) land area per capita boundary W-log(z−1 ) W-log(y−1 ) W-vote share democrats W-% Stayers W-log(z) W-log(y) W-Unemployment Rate W-Poverty Rate W-% College Grad W-% School Age W-% Elderly W-% Black W-% White W-log(Inequality) W-log(crime) W-land area per capita W-boundary Number of Cities



Table 6: Full Estimation Results Total Wage Bill: By Service



D



Robustness of Main Findings



Growth rates with dummy variables In this section we use dummy variables to distinguish the effect of persistence in growing and declining cities. As mentioned in footnote 33, the specification in (6) is equivalent to



 log(git ) = −θz log



zit zit−1







 − θy log



yit







yit−1



+(βz + θz ) log(zit ) + (βy + θy ) log(yit ) + βB Bit + X˜it β˜ + δt + αi + ωi0 Ft ζ + ρωi0 log(gt ) + εit , where X˜it is the matrix of covariates that excludes population and income. According to this specification, −θz and −θy can be interpreted as the coefficients on the gross growth rates for population and income respectively. In other words, in the specification we use in Section 3 the variables of interest (expressed here as gross growth rates) are continuos measures. Instead of using a continuous measure, we now use dummy variables for growing and declining cities. We will divide the sample into three categories: decline, grow and neither grow nor decline. In our estimations, the ‘neither grow nor decline’ category is the omitted one so that coefficients for other categories should be interpreted relative to this one. A first prediction is that for services with relatively high political influence the decline coefficients are positive. This indicates that cities in that category spend more than cities in the omitted group. A second prediction is that the coefficient for growing cities is negative, which means that cities in that group spend less than cities in the omitted group. Such pattern is consistent with growing and declining cities contributing to the positive slope of the solid line in Figure 1. We now explain how we construct each category. To do this we first calculate the distribution of gross growth rates for income and population in each time period. A city is in decline in that period of time if its growth rate is at or below the τ-th percentile. Conversely, a city is growing if the growth rate is above the (1-τ)-th percentile. If the city does not belong to either group it is considered not to have experienced a significant shock.52 Using these definitions we can classify each city with respect to population and income shocks in each period of time. In this appendix, we report results for τ ∈ {25, 33}. A measure of τ = 33 equally divides the sample into thirds for each category. Meanwhile, τ = 25 allocates half of the mass of cities to either grow or decline, and the remaining (central) half as experiencing no 52 According



to our definitions a city is in decline relative to growth rates in that decade. Hence, a city with a positive, but relatively low growth rate can be classified as declining. However, if we classified a city as declining whenever the growth rate is negative, we would reach similar conclusions.
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significant shocks.53 Table 7 reports the case of τ = 33. There is a significant effect for population growth and decline for police services and for population growth in the case of fire services. Qualitatively, similar findings are reported for police and fire services in Table 8 for the case of τ = 25. Moreover, for that level of τ there are also significant coefficients for police and fire in the case of income growth and decline. No decline or grow dummy variable is significant for roads, parks or administrative services in either table. In conclusion, we find no consistent evidence of an effect for roads, parks or administrative services, but there is evidence that cities declining and cities growing contribute to the result in the case of police and fire services.



53 We



have also tested how the findings depend on the choice of τ. For identification purposes τ cannot be too low. We have computed the regressions for τ ∈ 20, 22.5, 27.5, 40 and find results that would lead us to reach the same conclusions.
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Variable population decline population grow income decline income grow B vote share democrats % Stayers rho log(z) log(y) Unemployment Rate Poverty Rate % College Grad % School Age % Elderly % Black % White log(inequality) log(crime) land area per capita boundary W-population decline W-population grow W-income decline W-income grow W-vote share democrats W-% Stayers W-log(z) W-log(y) W-Unemployment Rate W-Poverty Rate W-% College Grad W-% School Age W-% Elderly W-% Black W-% White W-log(inequality) W-log(crime) W-land area per capita W-boundary Number of Cities



Total Coeff p-value 0.006 0.659 -0.030 0.043 0.020 0.135 -0.011 0.401 0.112 0.000 0.277 0.049 0.759 0.005 0.216 0.000 0.813 0.000 0.334 0.012 -0.981 0.020 0.333 0.277 0.228 0.251 -0.557 0.239 0.659 0.067 0.052 0.778 -0.291 0.064 0.050 0.695 -0.003 0.860 0.043 0.235 0.006 0.830 0.027 0.330 -0.007 0.799 0.036 0.107 0.044 0.053 -0.301 0.107 0.119 0.765 -0.009 0.896 0.364 0.060 -0.091 0.872 -0.517 0.276 -0.546 0.060 -0.381 0.654 -0.592 0.364 0.685 0.037 -0.135 0.569 0.498 0.026 -0.012 0.725 0.071 0.265 -0.035 0.399 595



Police Coeff p-value 0.028 0.036 -0.026 0.051 0.017 0.147 -0.017 0.162 0.061 0.001 -0.097 0.430 -0.077 0.748 0.143 0.000 0.835 0.000 0.528 0.000 -0.816 0.027 -0.459 0.087 -0.072 0.675 0.095 0.819 -0.115 0.715 0.431 0.007 -0.276 0.046 0.092 0.409 0.054 0.000 0.009 0.755 -0.016 0.508 0.015 0.524 -0.001 0.951 0.029 0.143 0.035 0.079 0.118 0.472 0.334 0.341 -0.020 0.731 0.042 0.804 -0.036 0.942 -0.746 0.077 -0.933 0.000 -0.348 0.640 -0.725 0.203 0.042 0.883 -0.214 0.313 0.523 0.008 0.083 0.008 -0.000 0.998 0.016 0.649 563



Fire Coeff p-value -0.011 0.488 -0.059 0.000 0.012 0.416 -0.009 0.543 0.091 0.000 -0.109 0.477 -0.111 0.711 0.115 0.000 0.792 0.000 0.513 0.000 -0.198 0.672 -0.337 0.316 -0.045 0.838 -0.482 0.380 0.474 0.236 0.298 0.164 -0.235 0.191 0.089 0.529 0.072 0.000 -0.043 0.276 -0.001 0.963 0.034 0.252 0.032 0.283 0.022 0.356 0.024 0.337 0.146 0.475 0.843 0.052 -0.012 0.866 -0.271 0.201 0.881 0.157 -1.068 0.037 -0.511 0.106 0.024 0.979 0.009 0.989 0.221 0.545 -0.139 0.607 0.465 0.059 0.047 0.224 -0.068 0.328 -0.035 0.449 589



Roads Coeff p-value 0.051 0.120 0.030 0.348 0.014 0.614 -0.008 0.779 0.147 0.002 0.314 0.283 0.296 0.607 -0.010 0.830 0.890 0.000 0.347 0.215 -1.095 0.217 0.063 0.921 0.456 0.274 2.913 0.003 2.326 0.002 -0.117 0.771 0.114 0.733 0.053 0.840 0.026 0.478 0.129 0.089 -0.085 0.158 0.005 0.929 0.023 0.686 -0.019 0.678 0.014 0.773 0.293 0.451 1.336 0.112 0.150 0.347 0.629 0.118 0.702 0.556 0.260 0.793 -0.511 0.395 0.041 0.981 1.054 0.442 0.803 0.246 0.364 0.467 0.150 0.748 0.046 0.544 0.111 0.407 -0.160 0.072 576



Parks Coeff p-value 0.009 0.779 0.010 0.749 -0.000 0.974 0.000 0.991 0.142 0.006 -0.573 0.053 0.319 0.590 0.063 0.013 0.849 0.000 0.538 0.064 -1.393 0.141 -0.018 0.977 0.010 0.981 -2.137 0.037 1.732 0.027 -0.160 0.692 -0.164 0.628 -0.082 0.764 0.032 0.398 0.143 0.068 -0.095 0.125 -0.094 0.125 0.011 0.850 0.088 0.070 0.046 0.360 1.133 0.005 -0.199 0.823 0.347 0.027 -0.611 0.145 -0.292 0.815 -1.840 0.077 0.598 0.352 0.636 0.726 1.193 0.386 0.829 0.251 -0.314 0.550 0.746 0.113 0.146 0.070 0.306 0.029 -0.209 0.023 547



Table 7: Total Wage Bill by Service. Dummy variables for growth rates, τ = 33 Admin Coeff p-value 0.021 0.308 0.021 0.284 -0.002 0.909 -0.006 0.728 0.143 0.000 0.328 0.082 0.281 0.447 0.049 0.000 0.836 0.000 0.493 0.005 -1.689 0.002 -0.421 0.307 0.089 0.739 0.421 0.507 0.903 0.061 0.199 0.422 -0.318 0.132 0.476 0.005 0.008 0.733 0.223 0.000 -0.073 0.055 0.072 0.053 -0.012 0.737 -0.005 0.864 -0.005 0.868 -0.436 0.082 -0.025 0.962 0.161 0.086 0.327 0.207 0.560 0.465 -0.598 0.347 -0.309 0.429 0.314 0.783 -0.627 0.474 0.210 0.633 -0.491 0.125 0.071 0.813 0.083 0.086 0.050 0.558 0.008 0.887 595
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Variable population decline population grow income decline income grow B vote share democrats % Stayers rho log(z) log(y) Unemployment Rate Poverty Rate % College Grad % School Age % Elderly % Black % White log(inequality) log(crime) land area per capita boundary W-population decline W-population grow W-income decline W-income grow W-vote share democrats W-% Stayers W-log(z) W-log(y) W-Unemployment Rate W-Poverty Rate W-% College Grad W-% School Age W-% Elderly W-% Black W-% White W-log(inequality) W-log(crime) W-land area per capita W-boundary Number of Cities



Total Coeff p-value 0.019 0.229 -0.047 0.003 0.016 0.263 -0.014 0.324 0.116 0.000 0.276 0.049 0.811 0.003 0.214 0.000 0.825 0.000 0.336 0.011 -0.960 0.023 0.308 0.314 0.252 0.202 -0.451 0.340 0.664 0.064 0.032 0.858 -0.310 0.050 0.057 0.655 -0.006 0.736 0.044 0.220 0.012 0.675 0.004 0.875 0.009 0.753 -0.010 0.638 -0.010 0.675 -0.282 0.131 0.045 0.910 -0.038 0.582 0.452 0.019 -0.072 0.898 -0.226 0.633 -0.595 0.040 -0.376 0.660 -0.600 0.358 0.695 0.035 -0.071 0.765 0.446 0.047 -0.014 0.680 0.068 0.285 -0.037 0.381 595



Police Coeff p-value 0.022 0.119 -0.042 0.002 0.023 0.072 -0.030 0.017 0.062 0.001 -0.099 0.421 -0.028 0.905 0.142 0.000 0.834 0.000 0.553 0.000 -0.835 0.023 -0.475 0.075 -0.070 0.682 0.134 0.747 -0.121 0.700 0.413 0.010 -0.300 0.031 0.090 0.419 0.054 0.000 0.011 0.710 -0.007 0.756 0.018 0.460 -0.006 0.794 0.004 0.833 0.027 0.200 0.124 0.447 0.304 0.387 -0.021 0.731 0.037 0.825 -0.032 0.947 -0.661 0.119 -0.946 0.000 -0.430 0.564 -0.785 0.168 0.065 0.820 -0.179 0.397 0.503 0.010 0.086 0.006 -0.000 0.996 0.018 0.627 563



Fire Coeff p-value -0.005 0.764 -0.073 0.000 0.024 0.128 -0.028 0.079 0.091 0.000 -0.122 0.427 -0.039 0.896 0.125 0.000 0.791 0.000 0.554 0.000 -0.182 0.697 -0.401 0.231 -0.032 0.881 -0.373 0.495 0.441 0.268 0.252 0.238 -0.282 0.118 0.094 0.504 0.070 0.000 -0.036 0.361 0.008 0.799 0.020 0.492 0.036 0.243 -0.008 0.724 0.032 0.216 0.184 0.369 0.745 0.087 -0.014 0.846 -0.322 0.126 0.840 0.175 -0.913 0.075 -0.534 0.088 -0.121 0.896 0.013 0.985 0.274 0.455 -0.046 0.862 0.442 0.073 0.044 0.256 -0.077 0.266 -0.038 0.412 589



Roads Coeff p-value 0.054 0.113 -0.022 0.503 0.014 0.644 -0.013 0.668 0.138 0.004 0.313 0.283 0.331 0.567 -0.012 0.800 0.904 0.000 0.355 0.204 -1.122 0.205 -0.000 0.998 0.432 0.296 3.084 0.001 2.316 0.002 -0.197 0.626 0.065 0.845 0.074 0.781 0.027 0.459 0.129 0.088 -0.068 0.260 0.034 0.564 0.064 0.286 -0.037 0.437 0.045 0.367 0.331 0.395 1.241 0.141 0.165 0.306 0.522 0.193 0.708 0.552 0.317 0.749 -0.477 0.425 -0.029 0.986 1.128 0.411 0.806 0.246 0.434 0.384 0.168 0.720 0.050 0.509 0.100 0.452 -0.172 0.054 576



Parks Coeff p-value 0.047 0.191 -0.031 0.373 0.030 0.342 -0.000 0.999 0.144 0.005 -0.597 0.044 0.468 0.431 0.061 0.014 0.858 0.000 0.600 0.039 -1.417 0.134 -0.173 0.794 -0.004 0.991 -1.944 0.058 1.637 0.036 -0.236 0.558 -0.225 0.508 -0.034 0.899 0.026 0.492 0.131 0.094 -0.065 0.296 -0.086 0.171 -0.031 0.612 -0.009 0.846 -0.005 0.912 1.166 0.003 -0.252 0.778 0.328 0.038 -0.602 0.152 -0.179 0.885 -1.872 0.074 0.578 0.367 0.664 0.715 0.895 0.516 0.737 0.309 -0.223 0.669 0.734 0.119 0.150 0.063 0.307 0.028 -0.196 0.034 547



Table 8: Total Wage Bill by Service. Dummy variables for growth rates, τ = 25 Admin Coeff p-value 0.005 0.794 -0.021 0.314 0.014 0.458 0.016 0.391 0.135 0.000 0.322 0.087 0.277 0.454 0.049 0.000 0.854 0.000 0.461 0.010 -1.702 0.002 -0.496 0.227 0.062 0.815 0.463 0.466 0.879 0.068 0.160 0.517 -0.331 0.118 0.470 0.006 0.010 0.664 0.223 0.000 -0.071 0.065 0.085 0.025 -0.023 0.536 -0.034 0.272 -0.005 0.872 -0.403 0.108 -0.080 0.881 0.178 0.061 0.239 0.357 0.555 0.467 -0.587 0.357 -0.213 0.584 0.318 0.781 -0.547 0.532 0.217 0.624 -0.467 0.143 0.102 0.734 0.090 0.063 0.056 0.513 0.013 0.811 595



E E.1



Proofs Proof of Lemma 1



We first establish a lemma that will be referenced in the proof of Lemma 1. Lemma 2. Let T be an operator over the space of continuous, bounded functions on G × S such that   Z     0 0 ˆ ˆ T (U)(g−1 , s) = max u(g) − φ λ v(s) ˜ − λ v(g, s), g−1 + β U g, s dΓ(s ) . g∈G(s)



T has a unique fixed point U. ∀s ∈ S, U is differentiable, strictly concave and strictly increasing in g−1 . Moreover, ∃! function g∗ (g−1 , s) such that 



 Z     0 0 g (g−1 , s) = arg max u(g) − φ λ v(s) ˜ − λ v(g, s), g−1 + β Uˆ g, s dΓ(s ) ∗



(7)



g∈G(s)



where, ∀s ∈ S, g∗ (·, s) is continuous. Proof of Lemma 2. The proof follows from standard dynamic programing arguments, as discussed in Stokey, Lucas and Prescott (1989). Note that G ⊂ ℜ+ and S ⊂ ℜ2+ are compact and convex, while Γ(·) satisfies the Feller property and G(s) is nonempty, compact-valued and continuous. Moreover, u(·) − φ (·) is continuously differentiable, strictly concave over G2 , and strictly increasing in g−1 .54 Note, however, that limg→x v(g, s) = −∞ for x ∈ {0, yz}, which poses a technical problem regarding the boundedness of the function. We circumvent this problem by redefining the constraint correspondence to be Gε (s) = [ε, yz − ε] for some ε > 0 small.55 Then v(·, s) is bounded 54 To



see strict concavity, let F(g, g−1 ) = u(g) − φ (λ v(s) ˜ − λ v(g, s), g−1 ). It follows that: Fgg



= ugg + λ vgg φC − (λ vg )2 φCC



is strictly negative by ugg ≤ 0, vgg < 0, φC > 0, and φCC ≥ 0; Fg−1 g−1



= −φg−1 g−1



is strictly negative by φg−1 g−1 > 0; and 2 Fgg Fg−1 g−1 − Fgg −1



= −φg−1 g−1 ugg + λ vgg φC







2 + (λ vg )2 φg−1 g−1 φCC − φCg −1







2 is strictly positive by φ (C, g−1 ) being convex, which implies that φg−1 g−1 φCC − φCg ≥ 0. −1 55 Here, we define a sufficient ε. Note that g∗ (g , s) > g(s) ˜ by u ,U , φ > 0. Consequently, ε < mins∈S g(s) ˜ g g C −1 does not constrain g∗ (·) from the left. Moreover, limg→xy λ vg (g, s) · φC = −∞, whereas   Z   sup ug (g(s)) ˜ + β Ug g(s), ˜ s0 dΓ(s0 ) < H s∈S
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over Gε (s), which implies that −φ (λ v(s) ˜ − λ v(g, s), g−1 ) is bounded as well. Theorems 9.6-9.8 and 9.10 of Stokey, Lucas and Prescott (1989) imply the lemma. Proof of Lemma 1. Let g∗ (g−1 , s) be as defined in (7), C∗ (g−1 , s) = λ v(s) ˜ − λ v(g∗ (g−1 , s), s) > ˆ = g. 0 and g∗∗ (g−1 , s, g, ˆ C) ˆ We show that (g∗ (·),C∗ (·), g∗∗ (·)) constitutes an MPE. Note that (g∗ (·),C∗ (·)) is continuous in g−1 by Lemma 2 and v(·) continuous. Given these strategies, we can recursively define the functions Z     ∗ ∗ P(g−1 , s) = λ v g (g−1 , s), s + C (g−1 , s) + β P g∗ (g−1 , s), s0 Γ(s0 ) Z       ∗ ∗ U(g−1 , s) = u g (g−1 , s) − φ C (g−1 , s), g−1 + β U g∗ (g−1 , s), s0 Γ(s0 ),



˜ = maxg∈G(s) {λ v(g, s) + which are continuous in g−1 . Since P(·, s) is continuous, then P(s) R β P(g, s0 )dΓ(s0 )} is well-defined. A union offer (g0 ,C0 ) must satisfy λ v(g0 , s) +C0 + β



Z



  ˜ P g0 , s0 dΓ(s0 ) ≥ P(s)



(8)



to incentivize the party to select (g0 ,C0 ). The union’s problem is thus max



ˆ (g, ˆ C)∈G(s)×ℜ +



  Z   0 0 ˆ u(g) ˆ − φ (C, g−1 ) + β U g, ˆ s dΓ(s )



subject to (8). The constraint (8) is satisfied with equality, and thus ∀(g−1 , s) ∈ G × S, the party ˜ value. Thus, (8) can be reduced to receives P(s) λ v(g, ˆ s) + Cˆ + β



Z



Z     0 0 P˜ s dΓ(s ) = λ v(s) ˜ + β P˜ s0 dΓ(s0 ),



and thus Cˆ = λ v(s) ˜ − λ v(g, ˆ s). Consequently, the union’s problem is  max g∈G(s) ˆ



 Z     0 0 u(g) ˆ − φ λ v(s) ˜ − λ v(g, ˆ s), g−1 + β U g, ˆ s dΓ(s ) ,



(9)



which is the problem studied in Lemma 2. for some H ∈ ℜ++ . Then we can implicitly define g(s, ˆ g−1 ) as λ vg (g(s), ˆ s) · φC [λ v(s) ˜ − λ v(g(s), ˆ s), g−1 ] = −H. Note that g(s, ˆ g−1 ) is continuous and satisfies g(s, ˆ g−1 ) < yz. For any g0 ∈ (g(s, ˆ g−1 ), yz), note that Z     ˜ − λ v(g0 , s), g−1 + β Ug g0 , s0 dΓ(s0 ) < 0, ug (g0 ) + λ vg (g0 , s) · φC λ v(s) and thus restricting g < g(s, ˆ g−1 ) does not constraint g∗ (·) from the right. min{mins∈S g(s), ˜ mins∈S yz − g(s, ˆ g−1 )} is without loss of generality.
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Therefore, selecting εˆ =



E.2



Proof of Proposition 1



The Euler Equation from (9) is Z     ug (g) + λ vg (g, s)φC λ v(s) ˜ − λ v(g, s), g−1 + β Ug g, s0 dΓ(s0 ) = 0.



(10)



Note that g∗ (g−1 , s) > g(s) ˜ by ug ,Ug , φC > 0. The Implicit Function Theorem implies56 λ vg φCg−1 dg∗ R = − dg−1 ugg + λ vgg φC − [λ vg ]2 φCC + β Ugg dΓ(s0 ) which is strictly positive by vg < 0, φCg−1 < 0, and the denominator being strictly negative (by (9) being strictly concave). Again, the Implicit Function Theorem implies that for x ∈ {y, z}, λ vgx φC + λ 2 vg [v˜x − vx ]φCC dg∗ R = − . dx ugg + λ vgg φC − [λ vg ]2 φCC + β Ugg dΓ(s0 )



(11)



Consider the case for y. Recall that vgy > 0; φC > 0; vg (g∗ , s) < 0 by g∗ (g−1 , s) > g(s); ˜ φCC > 0; ∗ ∗ ∗ and v˜y (s) < vy (g , s) by vgy > 0. Consequently, dg /dy > 0. To conclude, note that dg /dy−1 = [dg∗ /dg−1 ] · [dg−1 /dy−1 ] > 0. The argument for dg∗ /dz−1 is analogous.



E.3



Proof of Proposition 2



Proposition 1 established that dg∗ /dx−1 = [dg∗ /dg−1 ] · [dg−1 /dx−1 ] > 0 for x−1 ∈ {y−1 , z−1 }. Consequently, y · [dg/dy] > z · [dg/dz] is sufficient for the result. Note that from (11) that the denominators of dg/dy and dg/dz are the same. Therefore, it is sufficient to show that h i h i y · λ vgy φC + λ 2 vg [v˜y − vy ]φCC > z · λ vgz φC + λ 2 vg [v˜z − vz ]φCC . We establish the inequality in three steps. Step 1: yvgy (g, s) > zvgz (g, s) for g > g(s): ˜ ∂ 2v y· (g, s) = −(σ − 1)(1 − η)yz2−σ [zy − g]σ −2 ∂ g∂ y > −(σ − 1)(1 − η)yz2−σ [zy − g]σ −2 − (σ − 1) = z·



∂v (g, s) ∂g



∂ 2v (g, s), ∂ g∂ z



where the inequality follows from vg (g, s) < 0 because g > g(s), ˜ from Proposition 1. This 56 As



is standard, we assume that U(·) is twice-differentiable.
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implies that y · λ vgy φC > z · λ vgz φC (because φC > 0). Step 2: y[v˜y (s) − vy (g, s)] ≤ z[v˜z (s) − vz (g, s)]: h i y[v˜y (s) − vy (g, s)] = (1 − η)yz2−σ [zy − g(s)] ˜ σ −1 − [zy − g]σ −1 h i h i ≤ (1 − η)yz2−σ [zy − g(s)] ˜ σ −1 − [zy − g]σ −1 − (σ − 1) v(s) ˜ − v(g, s) = z[v˜z (s) − vz (g, s)],



where the inequality follows from v(s) ˜ ≥ v(g, s). This implies that y · λ 2 vg [v˜y − vy ]φCC ≥ z · λ 2 vg [v˜z − vz ]φCC (because vg < 0 for g >= g(s), ˜ and φCC ≥ 0).



E.4



Proof of Proposition 3



By virtue of σ < 0, it follows that vgB (g, s) > 0. It follows that g˜B (s) > 0. In addition, g∗B (g−1 , s) > 0 can be established by using arguments analogous as those presented in the proof of Proposition 1. If B is drawn independently each period and φCC = 0, then from (10), the Implicit Function Theorem implies that λ vgB (g∗ , s)φC ∂ g∗ B B R · ∗ = − · ∂B g ugg + λ vgg (g∗ , s)φC + β Ugg dΓ(s0 )Γ(ε) g∗ vgB (g∗ , s) B < − · , vgg (g∗ , s) g∗ where the inequality follows from −ugg − β Ugg dΓ(s0 )Γ(ε) > 0. R



Define f (g, s, B) = −[vgB (g, s)/vgg (g, s)] · [B/g]. We show that fg (g, s, B) < 0. Note that ∂f ∂g



= =



−vggB vgg g + vgB [vgg + vggg g] ·B [gvgg ]2 (   B z2−2σ η 2 g2σ −3 2 · · σ (σ − 1) − σ (σ − 1) − σ (σ − 1)(σ − 2) [gvgg ]2 B2σ +1 | {z } A



+



z2−2σ η(1 − η)gσ −1 [y − gz ]σ −3 Bσ +1



)  h i h i · [yz − g] σ (σ − 1)2 − σ (σ − 1) + g σ (σ − 1)(σ − 2) . {z } | B



Note that A = σ (σ − 1)[σ − 1 − 1 − σ + 2] = 0. Moreover, B = yz[σ (σ − 1)(σ − 2)] < 0, where the inequality follows from σ < 0. Consequently, fg (g, s, B) < 0. Since g∗ (g−1 , s) > g(s) ˜ (by Proposition 1), then −



vgB (g∗ , s) B vgB (g, ˜ s) B ∂ g˜ B · ∗ < − · = · . ∗ vgg (g , s) g vgg (g, ˜ s) g˜ ∂ B g˜ 52
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