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Abstract A key market institution is the degree of accountability to which the officials involved in regulation are exposed. While elected officials strive for re-election, appointed ones are career-concerned. Provided that the effort exerted to uncover the firm’s unknown cost is sufficiently effective in swaying votes, elected officials produce more information than appointed ones do. As a result, when the demand is inelastic, appointment induces wider allocative distortions and higher profits which, in turn, yield stronger incentives to invest. Hence, appointment will prevail on election when investment inducement is sufficiently relevant and shareholders are sufficiently more powerful than consumers. Data on electricity rates and costs, and the methods of selecting regulators and appellate judges for a panel of forty-seven U.S. states confirm these predictions. Keywords: Election; Regulation; Judges; Electricity. JEL classification: H11; K40; L51; Q40.
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Introduction



Understanding which institutional design is more effective in making public officials accountable to society and, in particular, whether to employ election or appointment is a key issue in economics. Even if these institutions are considered as unrelated, several among the most powerful officials involved in U.S. regulation—i.e., electricity, insurance and telecommunication state regulators, High court judges, public auditors and chief executives in local governments, face either one or the other accountability setting and many reforms are observed (see for instance Enikolopov, [2007]). Such an institutional variation raises two general questions. First, what are the determinants of the choice of accountability rule when public officials are entrusted with the information gathering role typical of regulation? Second, what is the impact of these institutional settings on regulatory outcomes? This paper lays out a theoretical framework for thinking about this issue, and explores its empirical implications using data from U.S. state power markets. Here, prices are set at the end of public hearings presided first by a regulator and then eventually by a High court judge. As seen above, regulators and judges are either elected or appointed. In the model, I keep the new theory of regulation (Laffont and Tirole, 1993; Armstrong and Sappington, 2006) complete contracting approach, recognizing however the different incentives moving elected and appointed public officials and the opposite concerns shaping the decisions of proconsumer and pro-shareholder parties when designing regulatory institutions. The contract on the firm’s unobservable cost is designed by an eventually partisan planner, who cannot commit to reimburse the cost-reducing expenses eventually borne by the firm before learning its type, but can condition the contract upon a signal on the firm’s private information. The 2



precision of this signal increases with the effort exerted by a public official who can be either elected or appointed. As in Alesina and Tabellini (2007), while elected officials strive for reelection, appointed ones are career-concerned. The model predicts that: 1. when effort sways enough votes, election induces a higher information gathering effort; 2. if implicit incentives are sufficiently relevant, the opportunities of either manipulating the signal or diverting effort from information gathering to a less socially relevant task in exchange for bribes do not affect the official’s choice; 3. provided that the demand is inelastic, a higher information gathering effort assures a higher static efficiency—i.e., milder allocative distortions—at the cost of a lower dynamic one—i.e., weaker incentives to invest in cost reductions. Hence, appointment works as a partial safeguard against ex post expropriation of sunk investments and it is more likely to be chosen when society’s investment concerns are stronger. If, instead, investment boosts mainly the firm’s profits, a tension between consumers and shareholders arises and election is more likely to be adopted when the political power of consumers is stronger. Finally, because election requires less allocative distortions but yields a lower probability that the firm is efficient, it will bring lower expected prices only when the second effect is weaker—i.e., when investment inducement is not too effective. To test these predictions, I look at the electricity prices, costs and institutions for a panel of 47 U.S. states over the years 1960-1997. Consistent with the model, public officials have been elected where: 1. generation costs were the lowest and, thus, society was less concerned with inducing more investment in order to catch up with more technologically advanced jurisdictions; 2. the pro-shareholder party, embodied in the Republicans (Teske, 1991), was weaker. Also, coherently with the suboptimal technological speed of the market (Margolis and Kammen, 1999), instrumental variables estimates show that elected officials 3



have subsidized residential users at the expenses of other ratepayers. Crucially, the method of selecting regulators made a significant difference only when the importance of their office holding relative to explicit incentives was sufficiently high—i.e., during the oil crisis years. The paper most closely related to mine is Besley and Coate (2003), who claim that election of regulators should lead to more pro-consumer policies because regulation is bundled with more salient policies at elections of politicians. Thus, the latter have electoral incentives, in terms of campaign contributions from the industry, and no costs, in terms of votes, to appoint pro-shareholder regulators. When, instead, regulators are elected, pro-consumer candidates have a higher chance of winning. Even if elegant, the idea is neither robust to the possibility that an official can be bribed once selected nor suggestive of which dimensions determine the choice of appointment rules. In this perspective, my paper brings three main advances over the Besley and Coate’s (2003) framework. First, I clarify that, whenever an evidentiary requirement is enforced, the officials involved in regulation have an information gathering role and accountability rules can affect regulatory outcomes via the office-holding value that the extent of asymmetric information has. Differently from the Besley and Coate’s (2003) selection effect, this incentive effect is not only generally robust to the the eventuality of capture but also has two countervailing impacts on prices. Second, building on this last observation and contributing to a lively literature on endogenous institutions (Aghion, Alesina and Trebbi, 2004; Guerriero, 2010 and 2011), I formalize and test a property rights theory of accountability rules selection. The cornerstone of this theory is that, in order to maximize implicit rewards, officials could end up to be time-inconsistent and deprive the firm of its return on sunk investments. Finally, the empirical analysis adds significantly to all the literature about the systematic differences in the policies pursued by appointed and 4



elected officials.1 Indeed, not only I endogenize the choice of accountability rules, but I also emphasize the role of judicial institutions.2 All together these three contributions relate the paper to two growing lines of research. On one hand, the empirical exercise is complementary to the attempts to explain the use of either regulation or courts as a function of the incentives faced by the officials (Glaeser, Johnson, and Shleifer, 2001); on the other hand, the model incorporates the new institutional economics’ view that, especially in undeveloped countries, a key problem in regulation is the opportunism of politicians (Spiller and Tommasi, 2005; Estache and Wren-Lewis, 2009). The rest of the paper is organized as follows. Section 2 describes the U.S. electricity market institutions as an example of the set up studied in the model. Section 3 illustrates the basic static versus dynamic efficiency trade off solved by society when choosing accountability rules and the relation between the latter and expected prices. Section 4 states the model’s predictions, which are then tested in section 5. Section 6 concludes. The appendix gathers proofs, tables and the description of the data.
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Institutions



Public officials, politicians and the pricing process.—Investor-owned utilities—IOUs hereafter, accounted in 1997 for over three-fourths of the sales of the U.S. electricity market (EEI, 1997) and are not allowed to receive governmental subsidies. Thus, in order to assure their viability, they have been traditionally regulated under cost of service—i.e., prices equal the sum of the average costs recognized as reimbursable during rate reviews plus a fair rate of 1



Besley and Coate (2003) employ panel data to document that states electing their regulators enjoy lower rates. Fremeth and Holburn (2010) corroborate these results using rate reviews. Besley and Payne (2005) show that states appointing High courts judges have fewer anti-discrimination charges being filed. 2 Duso (2005), Holburn and Vanden Bergh (2006) and Falaschetti (2007) provide evidence but no formal theoretical justification of the relevance in explaining regulatory reforms of the forces discussed below.
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return on investment (Guerriero, 2010). Rate reviews are composed by two levels of quasi judicial hearings which are open to all the interested parties: i.e., firms, consumer advocates, and the media. First, the commissioners, who are the heads of the state Public Utility Commission—PUC hereafter, sit on the bench; next, if the filing is not approved or it is appealed, a High Court judge, usually sitting in a state supreme court, is asked to rule the case. The appeal is on law and fact and “with so much at stake, [judicial review] is a very real possibility” (Gormley, 1983). For instance, Gormley (1983) reports that the mean appellate rate of the PUC decisions between 1974 and 1979 was 37.4 % with a share of partially reversed cases of 43.5 %. Teske (2004) finds similar figures for the years 1995 and 1996. During the hearings, public officials first examine experts and receive the evidence and then specify “findings of fact” determining the costs to be reimbursed through the cost of service formula (see also Friedman, [1991] and Fremeth and Holburn [2010]). Such evidentiary requirement is established by both case law and the US Administrative Procedure Act (APA), which explicitly states that “the proponent of a rule or order has the burden of proof [. . . ], a rule or order [may not be] issued except on consideration of the whole record [. . . ] and [if not] supported by and in accordance with reliable, probative, and substantial evidence” (Title 5, Pt. 1, Chapter 5.II, 556(d)). This strict need of hard evidence—i.e., such that “every interested party can convince himself that [the judgment] corresponds to the true state of the world” (Laffont, 2000)—and the fact that the mission historically given to U.S. regulatory agencies has been “to keep nominal prices from increasing”(Joskow, 1974) clarify that the crucial task entrusted to the officials during the hearings it to prove that the firm has low cost and a price change in unnecessary.3 Given the extensive media coverage of 3



The better informed PUCs are the more (less) likely rate drops (increases) are (Fremeth and Holburn, 2010).
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rate reviews, this information-gathering role represents one of the main tasks over which the officials are selected. While this is clear for commissioners (see also the anecdotal evidence discussed in section 5.1), the relevance of electricity pricing for the careers of High court judges cannot be discarded as trivial. Indeed, not only Sunstein (1986) has documented the effort exerted by the industry to vindicate the judicial reviews of PUCs’ decisions during the oil crisis, but judge Ben B. Lindsey built his 1912 electoral victory in Denver solely on his battle against the political protection of the Evans-Doherty IOU. The latter was the main sponsor of his opponents (Lindsey, 1912). The methods of selecting commissioners and High court judges—i.e., different forms of appointment or election (see section 5), are usually reformed during hearings directed by the state government (NARUC, 1997; Hanssen, 2004a).4 From institutions to theory.—On top of the above institutional analysis, I assume that: 1. accountability institutions and the pricing rule are selected by an eventually partisan planner, who maximizes a weighted average of the firm’s utility and the net consumer surplus; 2. when accountability rules are designed, the weight on the firm’s utility increases with society’s investment concerns and, if investments are not in the consumers’ interest, with the political power of shareholders. These hypotheses incorporate into the model the fact that, even if during regulatory reforms the widest consensus among parties is needed, politicians would try to pander to their constituency when reforming accountability rules. If partisan concerns were entering into the pricing rule as well, the algebra would become messier without adding further insights (see footnote 18). I also assume that: 1. the pricing rule is contingent on a truthful signal on the firm’s cost whose precision is multiplicative in the 4



When instead the state constitution needs to be amended, the choice is put on the ballot. Appointment rules are constantly at the center of the popular interest. For instance, in the last 20 years, Illinois citizens have voted three times on bills intended to alter the judicial selection process, and reforms of the method of selecting commissioners have been recently proposed in Colorado (CDRA, 1992) and Florida (FHR, 2007).
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effort exerted by a public official and in her random ability; 2. the official’s reward is linked only to the signal’s precision. These details capture three key features of the above discussed example and, in general, of regulation: 1. pricing rules are persistent and can be reformed only with the agreement of the market actors (Guerriero, 2010); 2. hard information is increasingly required to justify regulatory policies (Newbery, 2000); 3. the mission entrusted to the officials involved in regulation is often to focus on static efficiency only (Joskow, 1974). Should the official care also about social welfare or be able to either manipulate the signal’s realization or avoid information gathering in exchange for bribes, the model will deliver similar predictions under mild conditions (see footnote 24 and section 3.3). The latter will also be the case when the planner receives two orthogonal signals, one from a regulator and another one produced by judge if the first is uninformative (see footnotes 23 and 28).
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Theory



The model builds on Laffont and Tirole (1993), Armstrong and Sappington (2006), and Alesina and Tabellini (2007). First, I present the basic set up in order to clarify how the planner’s investment concerns shape the choice between election and appointment and the relation between accountability rules and the expected prices. Second, I evaluate whether the model’s main message is upset should some of the key assumptions be relaxed. Preliminaries.—The representative consumer demand is q (p) > 0 for p ∈ [0, p¯) and 0 for p ≥ p¯ with q 0 (p) < 0 for p ∈ [0, p¯]. While q (p), p and the cost distribution are common knowledge, the marginal and average cost cj is private information of the firm and equals either cL or cH < p¯ with the same probability. Let ∆ ≡ cH − cL > 0. Should the probability of c = cL be generic, none of the model’s results will be affected (see footnote 13). 8



The firm maximizes the rent Uj which is the sum of the profits π (p, c) ≡ q (p) (p − cj ) and a governmental transfer t ≥ 0. The social welfare equals the consumer gross surplus S (p) =



R p¯ p



q (x) dx plus α ∈ [0, 1) times the firm’s rent minus the sum of the governmental



transfer and the official’s reservation wage r > 0 evaluated at the shadow cost of public funds 1 + λ > 1: S (p) + αUj − (1 + λ) (t + r) = S (p) + απ (p, c) − (1 + λ − α) t − (1 + λ) r. Two are the key features of this function. First, the assumption that society values the consumer welfare at least as much as that of shareholders can be justified by the fact that consumers are less wealthy and can be relaxed provided that α < 1 + λ (see Armstrong and Sappington, [2006]). Second, public funds give rise to a shadow cost because they are financed through distortionary taxes. Should the firm be private, as in the market studied in the empirical exercise below, only the model’s interpretation will change: in particular, t would represent the manager’s reward and λ the shadow cost of the managerial moral hazard constraint (see Joskow and Schmalensee, [1986]). I also assume that the expected social welfare function is strictly concave and that, as in the empirically relevant case, the demand is inelastic:5 A1: The demand satisfies q 00 (p) (¯ p − cL ) + q 0 (p) < 0 and εp,q = −q 0 (p) p/q (p) < 1. The timing.—The institution design and production proceed according to this time line: t = 1.—The planner chooses between election and appointment comparing the two rules on the basis of the sum of the expected welfare and a mean zero shock δ to society’s preferences for election; this shock is distributed according to the density f on [−∞, ∞]. Next, she offers the firm a menu of transfer-price pairs conditional on both the firm’s report of its type and a truthful signal on cj received in t = 4, but not on investments. The signal is such that, if c = cL , with probability ξ the planner sees cL and achieves the first best and with 5



The estimated long run residential price elasticity of demand is around 0.8 (see Espey and Espey, [2004]).
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probability 1 − ξ she remains uninformed. If c = cH , the signal is always uninformative.6 The observable but not contractible precision has technology ξ = θe, where e ∈ [0, 1] is the official’s unobservable and not contractible effort and θ ∈ [0, 1] the talent distributed ¯ variance σ 2 , and density h further characterized below.7 independently of e with mean θ, θ t = 2.—The firm commits an unobservable investment which, at the cost ψ (I), increases the probability of cL to the level (1 + I)/2. The function ψ (·) is strictly increasing and strictly convex; also, ψ (0) = 0, ψ (I) > 0 for all I > 0, and limI→1 2ψ 0 (I) ≥ S (cL ) − S (cH ).8 t = 3.—The firm only discovers the realizations of cj . t = 4.—The official chooses the effort and, then, privately observes her ability. Next, the planner sees the signal. If the latter is uninformative, the planner asks the firm to report cj . t = 5.—The contract is executed and the official is rewarded on the basis of the realization of ξ and according to the institution decided in t = 1 in the fashion illustrated below. In interpreting the generality of the foregoing, several observations should be borne in mind. First, δ captures the existence of determinants of accountability rules unrelated to technological and political forces. For instance, Aghion, Alesina and Trebbi (2004) prove that institutions insulating more a reformer—e.g., appointment instead of election—arise more easily in a more heterogeneous society because of the stronger incentives that each group has to exploit the others. Second, since the firm’s cost reducing investments are financed by the informational rent, α can be reinterpreted as a synthetic measure of society’s dynamic efficiency concerns. Third, the model’s features will stand should the planner be able to commit to reimburse investment expenses (see section 3.3). Finally, an optimal contract 6



Under different technologies, the power of the contract can fall with the precision (Boyer and Laffont, 2003). However, only the technology used here matches the features of the U.S. power market illustrated above. 7 Having an additive technology would not change the model’s message (see Alesina and Tabellini, [2007]). 8 Such investment technology has been used in Laffont and Tirole (1993) and Guerriero (2010, 2011).
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with the official based on ξ would induce the first best effort. Yet, it is hard to swallow that regulatory performance could be verifiable and contractible. In this sense, the set up captures the fact that officials are “rewarded based on observable performance, but through an implicit reward scheme that contains specific restrictions rather than an optimal explicit contract” (Alesina and Tabellini, 2007). Next, I illustrate what these restrictions are. The public official’s implicit incentives.—The public official’s maximization problem is



eˆi = arg max



ei ∈[0,1]







  1 + τ Gi (ei ) − C (ei ) r,



(1)



where i = {E, A} labels the appointment rule through which the official is rewarded and the effort cost function is such that C (0) = 0, C 0 > 0, C 0 (0) < ∞, C 00 > 0, limei →1 C 0 (ei ) = ∞. The term in square brackets constitutes the net gains in monetary terms obtained over and above the wage r from implicit incentives. Hence, τ > 0 measures the market value of talent or office holding or, in general, of implicit rewards relative to explicit ones. As proposed by Alesina and Tabellini (2007), while elected officials are held accountable by voters at elections and want to maximize the probability of being re-elected, appointed ones are career-concerned and wish to maximize society’s conditional perception of their talent as a matter of legacy or “revolving door” interests. In particular, I posit that the appointed official’s implicit rewards equal GA (eA ) = E [E (θ |ξA , eexp A )], where E [·] denotes the official’s unconditional expectation over ξA , E the expectation of society over θ and eexp A society’s expectation over effort. In words: aside from effort costs, an appointed official, who doesn’t know her ability when producing information, will exert an effort maximizing her expectation of the perception that society will form about θ by conditioning on the observed 11



precision. This perception is the term E (θ |ξA , eexp A ). Elected officials, instead, are reelected ¯ exp . Hence, essentially, voters realize if the voters’ utility exceeds a threshold equal to ξ˜E = θe E that the alternative to the incumbent official is an average talented one exerting effort eexp E . Again the official chooses effort before observing θ and taking the voters’ expectations as n o given: thus, GE (eE ) = Pr ξE ≥ ξ˜E . Being always the official concerned with implicit incentives but not with the regulatory contract, the characterization of the equilibrium is straightforward. The solution concept is perfect Bayesian equilibrium.



3.1



Static Versus Dynamic Efficiency



In order to analyze the two key cases in which the measures of extreme types—h (0) and h (1)—are equal or different from zero, I maintain that talent is distributed according to one of the following non degenerate and continuous hump-shaped distributions supported on a bounded interval: Beta and generalized Kumaraswamy with parameters greater than 1, raised cosine, inverted U-quadratic, and truncated normal (Johnson, Kotz, and Balakrishnan, 1994). When Φ (·) label the standard normal cumulative function, I also assume that:9 A2: When θ is truncated normally distributed,



√  2π Φ



   ¯ −1 < 1. 1 − θ¯ σθ−1 − Φ −θσ θ



The assumption assures that in the case of the truncated normal, which is the only dis tribution for which h (0) and h (1) are both strictly positive, h θ¯ > 1; for all the other distributions I consider the latter is always the case (proofs available from the author). The equilibrium public official’s effort.—As proved in the appendix: Lemma: The solution to problem (1) is unique, interior, rising with the value of implicit incentives τ and, under A.2, higher when election is used instead of appointment. 9



Assumption A2 holds when the talent density is not too disperse and, for instance, is likely to be met in the case of the market studied in section 5. There, the officials’ biographies are very alike (Gormley, 1983).
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For a given equilibrium effort eˆi , the evaluators estimate θ as ξi /ˆ ei which implies that a rise     in eˆi delivers marginal benefits θ¯ eˆA under appointment and h θ¯ θ¯ eˆE under election.10 The only difference is that under election the marginal benefit is given by the effect of a rise in effort on the estimated talent times the impact of a change in the estimated talent on  the probability of re-election: this second effect is h θ¯ . The higher the latter is the more  effective effort is in swaying votes and assuring a higher probability of victory. If h θ¯ > 1, the equilibrium effort is higher under election than under appointment. In the most realistic case in which there are no extreme types, the latter is always the case; otherwise, the mild condition in A2 is needed. Finally, the stronger implicit incentives are the higher eˆi will be. The “incentive” effect identified in the lemma is complementary to the “selection” one proposed by Besley and Coate (2003) and, thus, the model’s results survive when the latter is relevant as well. Besides, such “incentive” effect not only applies also to those officials, like judges, whose election does not unbundle regulation from the other tasks they are accountable for but also survives when the firm tries to capture the official after selection (see section 3.3).11 This collusion proofness is not a property of the effect that the selecting party’s preferences have on the official’s attitude towards consumers (Besley and Coate, 2003). Equilibrium regulatory contract.—In t = 1 the planner exploits the revelation principle (Myerson, 1979) and announces that she will set a price piL and a transfer tiL if the signal is informative, and fix a price pij and a transfer tij if the signal is uninformative and the report is cj . Because the planner dislikes leaving a positive rent to the firm and prefers to let both firms produce, she will offer type-dependent price-transfers pairs such that the firm truthfully 10



While the marginal benefit of a rise in effort always falls with eˆi , the marginal cost of a rise in effort always increases with eˆi : this assures that the equilibrium is unique (see the appendix). 11 Collusion proofness backs consistent evidence documenting the narrow role of capture in the U.S. electricity market (see the study on regulatory reforms by Knittel [2006] and the one on pricing by Leaver [2009]).



13



reports a c = cL —i.e., q (piL ) (piL − cL )+tiL = q (piH ) (piH − cL )+tiH , and that it operates if c = cH —i.e., UH = 0.12 By plugging the second constraint into the first one, it follows that the     a cL firm enjoys a rent ULi = ∆q (piH ) > 0. Let wji pij , cj ≡ S pij + (1 + λ) q pij pij − ci . For a given equilibrium investment profile Iˆi , the planner maximizes Wi =



1+Iˆi 2



[wLi (piL , cL ) − (1 + λ − α) ∆q (piH )] +



1−Iˆi i wH 2



(piH , cH ) − (1 + λ) r.



Differentiating W i with respect to piL reveals that, in order to limit the informational rent, the planner decreases the high cost firm’s allocation with respect the full information optimum. Hence, she is able to achieve the exact level of expected welfare was the firm’s cost observable −1    ¯ei (1 + λ − α) ∆.13 Since 1 − θˆ but the higher cost equal to cˆiH ≡ cH + 1 + Iˆi 1 − Iˆi there is no incentive to understate the cost, the firm’s allocation is not distorted when the i report is cL . The Ramsey prices are obtained maximizing wLi (·) for cost cL and wH (·) for



cost cˆiH . Whereas marginal cost pricing—i.e., piL = cL and piH = cˆiH —will prevail when λ is zero and thus transfers entail no social costs, both rates will equal the monopolist price when λ is huge and public funds produce high costs. In the following, I will maintain that λ = 0 but this restriction can be easily relaxed (see section 3.3). The expected welfare equals Wi =



1+Iˆi 2



  ¯ei S (cL ) + 1 − θˆ ¯ei [S (cL ) − (1 − α) ∆q (ˆ θˆ ciH )] + 1−Iˆi 2



{S (ˆ ciH ) + (ˆ ciH − cH ) q (ˆ ciH )} − (1 + λ) r =



1+Iˆi S 2



(cL ) +



1−Iˆi S 2



(ˆ ciH ) − (1 + λ) r.



The static versus dynamic efficiency trade off.—In t = 2, the firm solves the program:



Iˆi = arg max (1/2) 1 + I i I≥0







     ¯ei ∆q cˆi Iˆi − ψ I i . 1 − θˆ H



12



(2)



This is always the case whenever the planner, if indifferent between giving up production by the cH type and offering a contract to both types, selects the second option; indeed, the plannerwill never strictly prefer the first option for a generic probability (1 + v)/2 of c = cL being (1 − v) S cˆiH (v) ≥ 0. 13 Should the probability of c = cL be generic and equal to (1 + v)/2, all the model’s results will be preserved   −1  −1 ¯ei (1 + λ − α) ∆. because cˆi will simply equal cH + 1 + Iˆi 1 − Iˆi (1 + v) (1 − v) 1 − θˆ H
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The appendix shows that: 1. both I A and I E are unique, positive and lower than the socially optimal I ∗ < 1, obtained maximizing with respect to I the social welfare evaluated at pij = cj net of investment costs; 2. under assumption A1, the extent of underinvestment is more limited under appointment.14 Under appointment, indeed, the firm obtains a positive ¯eA > 1− θˆ ¯eE . rent on a smaller demand, being cˆA ˆE H > c L for every I, but more often, being 1− θˆ While the former is a quantity effect, the latter is a price effect. In the empirically relevant case of inelastic demand, the price effect will prevail and investment will be strictly higher under appointment. Hence, even if election pushes the official to produce more information and thus fares better than appointment in limiting allocative distortions, appointment works as a partial safeguard against ex post expropriation of sunk investments. In this perspective, the planner choice of accountability design reduces to the solution of a static versus dynamic efficiency trade off. Appointment is selected when W A > W E + δ which, for δ = 0, writes as



 1 + IˆE  1 − IˆA 1 − IˆE 1 + IˆA S (cL ) + S cˆA > S (c ) + S cˆE L H H . 2 2 2 2



(3)



An increase in society’s investment concerns brings three changes in social welfare: 1. a positive one due to the boost to investment; 2. a negative one due to the wider allocative distortions necessary to face the more favorable type distribution; 3. a positive one driven by the rise in the social value of investment inducement which relaxes allocative distortions. Being the first effect always stronger than the second one, a higher α always increases welfare.15 Moreover, under mild regularities, the returns, in terms of higher dynamic efficiency—i.e., 14



Consistently, Guerriero (2010) documents that, in a panel of 106 U.S. IOUs over the years 1981-1999, a reform from appointment to election of commissioners increased of 19 per cent the labor input use. n    o ∆q (cˆiH ) ˆi W 15 ¯ei + dIˆi 1 − (1 − α) 1 − θˆ ¯ei Straightforward algebra shows that ∂∂α > 1 + Iˆi 1 − θˆ > 0. 2 dα
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effect 1. and 2. above—and lower allocative distortions—i.e., effect 3. above, of a rise in α are higher when the official exert less effort. Whereas the former is true when



 i Iˆ d ddα dˆ ei



< 0,



the latter holds whenever the demand is inelastic (see the appendix). As a result: Proposition 1: Provided that



 i Iˆ d ddα dˆ ei



< 0 and under assumptions A1 and A2, the proba-



bility that election is chosen falls with society’s investment concerns α. The result belongs to a series of findings showing that factors curbing rent-extraction are optimal when expropriation of sunk investments is socially salient.16 The latter would likely be the case of communities more prone to accept, due to long lasting cultural factors, that some citizens obtain rents from innovative activities (see, for instance, the evidence on individualism and technological innovation discussed by Gorodnichenko and Roland [2011]) or faced with a technology structurally more inefficient than adjacent jurisdictions. Clearly enough, even the most pro-consumer community would rather try to stimulate investments, granting more rents to the firm, than incur the costs of a migration of some of its members.



3.2



Strategic Appointment Rules Selection



Appointment, however, is a socially efficient alternative to election as long as investment expenses do not favor shareholders over consumers; should the latter be the case, investment inducement could distort institutional design away from efficiency if both groups can influence the planner’s decision.17 To make the point in the clearest way, let me assume that: 1. the returns from investment accrue only to the firm’s rents without affecting the consumer 16



For instance, Guerriero (2011) shows that market institutions preserving informational rents are found where investment shortages are more dramatic (see also Sappington [1986] and Guerriero [2010]). 17 Striking examples of these investment activities are those not strictly related to service provision per se—e.g., marketing, diffusion of smart-metering technologies, reducing the fixed cost of transmission. At the cost of more cumbersome algebra, the idea extends to investments benefiting asymmetrically both groups.
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surplus; 2. the firm is infinitely risk averse in the range of negative ex post utilities; 3. the planner acts as a perfect agent of the incumbent m ˜ between a pro-shareholder party Re and a pro-consumer party De; 4. the following two periods succeed the four studied above: t = 6.— The incumbent faces an election with exogenous winning probabilities xm˜ ; next, the winner m implements a fixed aid ρm > 0 proportional to the firm’s rent and paid out to the firm if the investment is committed. Ex post rents become (1 + ρm ) U . t = 7.—The firm eventually commits an investment of fixed cost I¯ > 0. The net expected ¯ with π ≡ π value of the investment is π I, ¯γ + π (1 − γ) > 0 and π ¯>0>π . In words, the − − I¯ with probability 1 − γ > 0 investment is stochastic and leads to a loss π − Clearly, only the low cost firm invests whenever (1 + ρm ) Uˆ j + π I¯ ≥ 0. A planner agent − of a type m ˜ incumbent evaluates this ex-post participation constraint at the shadow price χm˜ , and the investment aid ρm Uˆ j at the shadow cost of public funds λ. The parameter χm˜ captures the incumbent’s willingness to encourage ex post investments. Finally, I will define x˜ ≡ ρDe xDe + ρRe xRe and assume the following restrictions on the exogenous parameters: A3: ρRe > ρDe ; χRe > λ > χDe . All in all, for δ = 0 the planner will incline for appointment whenever: 1+IˆA S 2



 1+IˆE  ˆE cˆA S (cL ) − 1−2I S cˆE H − H + 2 " # ˆE     1 + IˆA 1 + I ¯eA q cˆA − ¯eE q cˆE > 0. ∆ [χm˜ (1 + x˜) − λ˜ x] 1 − θˆ 1 − θˆ H H 2 2



(cL ) +



1−IˆA S 2



(4)



In interpreting the foregoing, several observations should be pointed out. First, the set up formalizes the existence of huge transfers from the federal and state governments to IOUs, financed out of distortionary taxes and aimed to solve energy externalities—e.g., air pollution, roadway congestion. Indeed, as discussed by Metcalf (2008), the total energy17



related tax expenditures for major fuel categories investments, and the production tax credits for renewable and advanced coal-based power sources reached 3.46 billion dollars in fiscal year 2008. Second, the fact that the winning party cannot reform institutions is consistent with the existence of a commitment period typical of regulatory contracts (see Guerriero, [2010]).18 Third, the exogeneity of xm˜ captures the basic idea, proposed by Besley and Coate (2003), that regulation is bundled at election of politicians with more salient policies. Fourth, the fact that the pro-shareholder party is more willing to subsidize investment expenses incorporates into the model politicians’ strategic incentives to implement extremist platforms in order to empower their own supporters (Glaeser, Ponzetto, and Shapiro, 2005) or to buy votes through campaign contributions (Alesina and Holden, 2008).19 Being, under assumptions A1 and A2, the firm’s rent lower under election, the following holds: Proposition 2: Under assumptions A1, A2 and A3, the probability that election is selected falls with the reformer hold on power xm˜ and is lower when she is pro-shareholder. This pattern originates from the mix between the asymmetry in the parties’ preferences and the uncertainty of elections, and it is similar to the strategic dynamics proposed by a lively political economy tradition (see Hanssen, [2004a]) and claiming that a lack of permanence in office can inspire policymakers to implement reforms with the hope of limiting the actions of future incumbents. In the present case, a higher probability of being re-elected and thus fixing the aid, without facing a new reform, fosters both types of incumbents’ preferences for 18



Should the planner be partisan also when selecting the pricing rule, the latter will be also a function of the reformer’s constituency through the party specific investment concern αm ˜ < 1 + λ with αRe = α + χRe > α + χDe = αDe . However, while proposition 1 will be completely unaffected, proposition 2 will deliver similar predictions under mild extra conditions and provided that the new incumbent cannot reform the pricing rule. 19 The argument still holds when: 1. the government acts as a sponsor and increases the ex post firm’s rents without monetary aids if χRe > 0 > χDe ; 2. investment expenses are directed toward cost reduction and the government can decrease them, provided that the investment concerns of the Re party outweigh its rent extraction and taxation avoidance needs.
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appointment: indeed, while the pro-shareholder party realizes that choosing appointment will deliver an even higher expected profit to its constituency, the pro-consumer party perceives the alternative to election as less costly due to the lower expected transfers. Crucially, proposition 2 stresses a key point: the political tension between consumers and shareholders could produce inefficient institutions (see also Faure-Grimaud and Martimort, [2003]). Next, I will explore how robust proposition 1 and 2 are to relaxing some of the key assumptions embraced above. The proofs of these exercises are available upon request.



3.3



Robustness to Alternative Assumptions



Endogenous collusion proofness.—Public officials exert effort in other tasks like suggesting lines of conduct on service provision, ruling on environmental policies, and so on. Following Alesina and Tabellini (2008), I assume that the official’s performance in this second task is described by the technology li = θeli , where eli is the task specific effort. The benefit linked to this second activity is κli —with κ > 0—for the firm and negligible for both the consumers and the official.20 Consequently, the latter would not exert effort in the l task except when a side contract with a lobby representing the regulated firm has been signed. As Alesina and Tabellini (2008), I also maintain that: 1. the planner cannot condition the pricing rule upon side contracts; 2. θ is truncated normally distributed; 3. the effort cost function is non-separable; 4. the lobby, whose vote is irrelevant, has all the bargaining power and, before the official’s move, commits to bribes bi or campaign contributions n to be paid in t = 4 once the signal’s precision becomes observable; 5. both bi and n are contingent 20



Allowing the second task to affect the official’s implicit incentives will bring essentially similar results provided that information gathering is sufficiently more relevant.
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on the effort levels, which are observable to the firm; 6. while bribes are illegal and with probability υ > 0 a bribed official is caught and pays a fine M > 0, campaign contributions ¯ C,exp − P (n) with P (0) = 0, P 0 > 0, are legal and decrease the voters’ outside option to θe E P 00 < 0 and C indexing the collusion regime. Given the evaluators’ expectations, a subgame perfect equilibrium of the collusion game has to be jointly optimal for the official and the     lobby whose indirect utilities are respectively 1 + τ Gi eˆC ˆ − C eˆC ˆli r + ˆbi − υM i ,n i +e    ˆC,i ¯eC ∆q cˆC,i + κθˆ ¯el − ˆbi − n 1 − θˆ ˆ . Being the precision technology multiplicative, and 1+2I i i H the official will never exert effort only in task l: this preserves the basic comparison between accountability rules. Also, under appointment: 1. for τ sufficiently high, it does not exist an equilibrium with a positive l task effort because the loss of the official’s implicit incentives more than overcomes the extra firm’s rent; 2. the lobby will not offer bribes when the expected punishment υM is sufficiently large.21 Under election, neither the lobby nor the official will side contract when money is not effective in swaying votes—i.e., P 0 (ˆ nE ) is small. Under similar conditions, the report will be truthful also when only the official observes the signal and she is rewarded when reporting hard information (see for a similar set up Laffont and Tirole [1993] and Laffont and Martimort [1999]).22 The official will have valuable information only when c = cL and the signal is informative and will give up hiding it—and      C a fortiori exerting zero effort—if τ Gi eˆC − C e ˆ r − υM > ∆q cˆC,i —i.e., when the i i H expected punishment and/or implicit incentives are sufficiently high. The latter seems to be very plausible judging by the growing evidence showing that bureaucrats are mainly guided by an intrinsic sense of vocation to the agency mission (Leaver, 2009). 21 22



If this was true, the firm would not try, if possible, to bribe the planner to obtain appointment in t = 1 . These papers obtain equilibria in which: 1. the official does not collude because she receives a wage equal to the firm’s stake net of the expected punishment; 2. given such punishment, the planner finds cheaper paying the higher wage than allowing collusion. This pattern does not come close to any observed institutions.
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More general public official’s objective functions.—An important avenue for future research is the consideration of the official’s intrinsic motivations. Several works have claimed that while judges typically wish to be correct (Gennaioli and Shleifer, 2008), the “revolving door” that regulators aim at leaving open gives access to the industry (Gormley, 1983). The former motivation would magnify the official’s interests to appear capable to society, the latter would curb them. Yet, these differences would not affect the comparison between appointment and election. Similarly, the basic patterns would stand when both a regulator and a judge can gather information, provided that the two signals are orthogonal.23 A positive shadow cost of public funds.—For λ > 0 the rule giving the accountability ruledependent price as a function of the marginal cost will be of the Ramsey type and defined −1



by pi = Ψ (c) with Ψ ≡ ϕ−1 , ϕ (λ, pi ) ≡ pi + λ (1 + λ)−1 q (pi ) [q 0 (pi )]



= c, and ∂pi /∂c > 0.



Even if this time the effect of a change in α on social welfare will be multiplied by ∂pi /∂c, the level of investment will be again inefficient and higher under appointment. Hence, under a condition slightly stricter than A1, the model will convey the same message. Commitment to contractible and noncontractible investments.—Provided that an ex post participation constraint is imposed, the level of investment will still be inefficient and higher under appointment whether contractible or not. Also, while under the first scenario the reimbursement rule will be unaffected, under the second it will be distorted even more in order to take into consideration the moral hazard in investment constraint (see Laffont and Tirole, [1993]). This last change will not affect proposition 1 and 2.
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  ˆi,˜i ¯eR 1 − θˆ ¯eJ , where ˜i = {E, A} labels the The probability of two uninformative signals will be 1+2I 1 − θˆ i ˜i judicial rule and θ the common talent, and the two propositions will apply to both officials. Should they also interact through side transfers, only the one that moves second will have an incentive to bribe the other to increase her implicit rewards and will succeed only when her mission is sufficiently more important.
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4



Empirical Implications



The basic idea of the theory is that, under reasonable conditions, while election delivers   more limited allocative distortions—i.e., q cˆE ˆA H > q c H , appointment assures higher expected profits and, thus, stronger incentives to invest. Hence, the probability of observing election will fall with the the reformer’s concerns with stimulating cost-reducing investments. This was embodied in proposition 1 and 2 and leads to the first testable prediction: Prediction 1: The likelihood that election is chosen will be lower the stronger society’s investment concerns and the reformer’s hold on power are and if the latter is pro-shareholder. My second test is motivated by the observation that, even if under election the planner distorts less the high cost firm allocation, the probability that the firm has a low marginal cost is higher under appointment. Therefore, the ex ante expected price h i    ˆi ˆi Iˆi ¯ei (1 − α) ∆ = cH − 1+Iˆi α + θˆ ¯ei (1 − α) ∆ 1 − θˆ pi = 1+2I cL + 1−2I cH + 1+ i ˆ 2 1−I can be either lower or greater under election and/or when implicit incentives are stronger. It   ¯ei (1−α) ˆi ˆi θˆ 00 ˆi I and, consequently, − ddˆIei are < 1, which is true if ψ will be lower when − ddˆIei α+ i θ(1−α) ¯ ˆ 1+ I ( ) sufficiently high and α is sufficiently small—see the appendix. This scenario replicates quite faithfully the market that I study in the empirical exercise. Indeed, two historical features of the U.S. power market are: 1. a suboptimal technological speed (see the evidence on R&D   00 ˆi patents in Margolis and Kammen [1999])—i.e., a very high ψ I ; 2. a regulatory focus on keeping prices from increasing (Joskow, 1974)—i.e., a very small α.24 This analysis extends unchanged to the pass-through of cost-shocks into prices. Consider, indeed, a shock η with 24



Under these two mild conditions, the model’s message would be unchanged also when the official maximizes a weighted average and social welfare.oIndeed, the latter will always increase with n of thenet implicit rewards   ¯ei (1−α) ∆q (cˆiH ) ˆi θˆ dIˆi i ¯ ¯ei ˆ eˆi when 1 + I θ (1 − α) + dˆei 1 − (1 − α) 1 − θˆ > 0 which requires − ddˆIei α+ < 1. ¯ 2 (1+Iˆi )θ(1−α)
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mean η¯ and density g (η) hitting both types between t = 4 and t = 5 and such that the expected difference between costs is (1 + η¯) ∆θ. Clearly, what is true for pi holds for ∂pi /∂ η¯. On top of this, the second prediction refers to regulatory outcomes and reads as: Prediction 2: The pass-through of cost shocks and the price level can be either lower or higher when: 1. election is used; 2. implicit incentives are stronger. They will be lower when both the effectiveness of investment and society’s investment concerns are sufficiently small.
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Evidence



In what follows, I will test these two predictions. To do so, I require, first and foremost, a comparable sample of institutions that vary in their effects on the public officials’ implicit incentives. I consider two dummies: 1. Reg Elec, which equals one if public utility commissioners are directly elected by the population and zero otherwise;25 2. Jud Elec, which is equal to one if High Court judges are directly elected by the population either in partisan or non partisan elections and zero if they are appointed by either the Governor or the Legislature or if the merit plan is used.26 I consider 47 states over the period 1960-1997.27 As Table 1 shows, several of these states reformed their accountability settings: six states changed the method of selecting regulators and sixteen altered the procedure of appointing High court judges. Thus, there is time-series as well as cross-sectional variation to exploit. Also, the simple correlation between Reg Elec and Jud Elec is pretty low—0.28, which assures 25



The other possible rules are appointment by the Governor alone or with the approval by either the executive council or the Legislature or the Senate, and appointment by either the general assembly or the Legislature. The executive council is a state house (a board chosen by the majority party) in New Hampshire (Ohio). 26 Even if Besley and Payne (2005) claim that this last rule fosters the most judges’ pro-voters incentives, a strong consensus holds that it produces the most independent judges because it mandates unopposed retention elections in which campaigning is forbidden by law (Hanssen, 2004a). 27 While Alaska, the district of Columbia and Hawaii are not considered because of data availability, Nebraska is excluded from the study because not served by any IOUs. This last choice turns out to be immaterial.
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that the estimates of the effect of each institution is not undermined by the consideration of the other and it is driven by the fact that High court judges are responsible for other tasks as, for instance, employment anti-discrimination charges (Besley and Payne, 2005).28 This last observation clarifies that in the next section, by tackling prediction 1, I will focus only on the electricity pricing-related determinants of regulatory and judicial appointment rules.



5.1



Non Random Appointment Rules Selection



In order to test prediction 1, I run logits with dependent either Reg Elec or Jud Elec and I focus on the marginal effects evaluated at the mean of the regressors. The latter give the percentage variation in the likelihood that election is adopted when the control rises by one percentage point.29 Testing the model’s predictions also requires measuring the strength of society’s investment concerns and the pro-shareholder attitude of the reformer. Creating meaningful proxies for the saliency of stimulating cost reducing investments is a challenging task. I build on the observation discussed above that a state faced with marginal costs structurally higher than neighboring states would be more prone to stimulate investments by adopting appointment. The two key inputs for electricity generation variable in the medium-term are labor and fossil fuels (see Fabrizio, Rose and Wolfram, [2007]). Yet, as stressed by Besley and Coate (2003), data on fossil fuels inputs are easier to gather and better suited to control crudely for differences in production structures. Indeed, while Guerriero (2011) documents that fossil fuels inputs account for three fourth of the total plant 28



The model’s predictions continue to be true in the data also when I shift the focus on the choice of the mix of regulatory and judicial appointment rules and I run an order logit with dependent variable an indicator assuming value 3 when both Reg Elec and Jud Elec equal 1, 2 when either Reg Elec or Jud Elec equal 1, and 1 otherwise. This robustness along with those discussed below are available from the author upon request. 29 Inequality (3) and (4) do not exclude a role for interaction terms: yet, when introduced, they are usually not significant for the groups whose probability of having election is either 0 or 0.5 (Ai and Norton, 2003).
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marginal costs between 1981 and 1999, Besley and Coate (2003) observe that the main cost shocks that have hit the market during the sample were driven by the oil crisis. Hence, I use the proportion of electricity produced from fossil fuels—Gen Fuel —lagged two years as main proxy for society’s investment concerns. As explained below, lagging the proxy of two years provides an orthogonality condition to be exploit in the test of prediction 2. Given that fossil fuels’ prices are almost state independent, the results would remain similar when I employ the fossil fuels cost index cs,t developed by Besley and Coate (2003) and explained in the appendix. Also, in order to confirm the closeness between the empirical findings and the model’s predictions, I will compare the coefficient attached to Gen Fuel lagged two years to those on the following two measures of the efficiency of the technology transforming fossil fuels into electricity lagged again two years: 1. the average BTUs necessary to produce 1 MWh of power—Heat Rate; 2. the average age in years of the oldest unit owned by an IOU— Plant Age. These last two proxies, however, are available for a smaller sample spanning the period 1981-1997 and not including Idaho, Rhode Island, Tennessee and Vermont.30 Turning to the pro-shareholder attitude of the reformer, Hanssen (2004a) proposes the share of seats held by the majority party averaged across upper and lower houses—Majority— as a proxy of the strength of the incumbent hold on power. Switching to other available measures—e.g. the Ranney index—will not change the essence of the evidence. For what concerns the identity of the reformer’s constituency, a broad political science literature claims that Republicans have been historically nearer to the shareholders’ interests. For instance, in analyzing the introduction of more competitive settings in U.S. telecommunication mar30



Should I focus on either the marginal labor or marginal fuel costs available for the smaller sample or on the lagged residential price for the whole sample, I will obtain comparable results but a weaker first stage in Table 6. This is true also when I consider as neighboring states only the bordering ones and I use the ratio of any of the society’s investment concerns mentioned above over the corresponding bordering states mean.
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kets, Teske (1991) notices that while the Democratic House passed bills preventing the FCC from implementing subscribers line access charges, the Republican Senate considered but did not pass such bills. Therefore, I introduce the binary Republican which equals one if both houses were under the Republicans’ control. Finally, I control for other observables possibly affecting the reformer’s decision. One is proposed by those scholars of policy innovation (Teske, 2004; Steiner, 2004) who claim that the diffusion of a new institution displays peculiar learning features: the introduction of a new rule in one state could shift support for the reform in neighboring states. Accordingly, I introduce either the share of surrounding states for which Reg Elec is one—Ereg Nei—or the share of surrounding states for which Jud Elec is one—Ejud Nei. Using as neighboring states all those in the same census region would not change the gist of the results. The other controls are the state population—Population, the proportion aged over 65—Old, the one aged 5-17—Young, and the state income per capita— GSP. When introduced together these four variables tend to be collinear with state fixed effects; yet, should I consider them one at the time and switch to a fixed effects logit, the coefficients attached to the other controls will have a similar significance and sign. I will also obtain similar coefficients but higher standard errors when the errors, which are “robust” to generic heteroskedasticity or serial correlation, are clustered at the census level.31 While the data sources are illustrated in the appendix, the variable descriptions are listed in Table 2. Table 3, instead, compares the variables’ means across appointing and electing states. Even if states electing regulators have politically stronger reformers, those that appoint their public officials: 1. are more likely to have the Republicans holding the relative 31



The results are also similar when I consider: whether there is a state consumer advocate; the number of employees, the budget and the age of the PUC; the number of commissioners or their salary; the term of office of public officials; regional dummies; whether the firm has been given a performance based contract or a restructuring process has been started (see Guerriero [2010, 2011]); the other controls used in section 5.2.
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houses majority; 2. produce power through older plants; 3. pay higher electricity prices. Also, states appointing High court judges tend to have a structurally more expensive generation. This evidence nicely matches both the testable predictions and several anecdotes about institutional reforms over the sample. Instead of discussing each of these changes, I will mention the enlightening case of Tennessee which switched from electing to appointing public utility commissioners in 1996. In line with the above model, the reform was guided by the Republican Governor Don Sundquist as a response to the historical alleged commissioners’ favoritism to consumers and to the fact that no Republican was ever elected to the PUC (Sanford, 1998). In the eyes of the local media (Murray Garrican, 2000), the main consequence of the switch was to beget more pro-shareholder regulatory decisions. Next, I will shed more light on this preliminary evidence, looking at the logit model’s estimates. Empirical results.—The first three columns of Table 4 report the evidence regarding regulatory appointment rules, the last three the one looking at the method of selecting judges. The results are consistent with prediction 1, and the implied effects are large. A one-standarddeviation rise in the lagged share of generation from fossil fuels sources—i.e., 0.3—is associated with a 1.4-percentage-point fall in the likelihood of elections of regulators and a little more than seven percentage-point decrease in the likelihood of elections of judges. Similarly, states historically dissipating more input for producing the same quantity of power and populated by IOUs relying on older plant units are less likely to elect public officials. All these coefficients except the one on the lagged heat rate are significant at ten percent or better. More mixed is the evidence on the strategic dynamics. Indeed, while the presence of Republican incumbents significantly—always at one percent—decreases the likelihood of election, the incumbent hold on power is not significantly correlated to such probability. 27



Having both houses controlled by the Republicans implies a fall of almost six percentagepoints in the likelihood of electing commissioners and of about thirty percentage-points in the likelihood of electing High court judges. Finally, the data confirm the idea that reforms could be driven by preference shocks due to the decisions of surrounding states. All in all, it is fair to conclude that the distribution of accountability structures across American states is not random but reflects both efficiency-enhancing and strategic political forces. As a result, the variation in appointment rules used to explain prices will be related to cost shocks affecting also the pricing process. Hence, OLS would underestimate the cost reduction produced by election because such rule is more likely to be present in low investment concerned state—i.e., those exerting a relatively weak cost-reducing effort.



5.2



Regulatory Outcomes and Endogenous Appointment Rules



A glance to Table 3 reveals that prices are always significantly higher in appointing states. This is consistent with prediction 2 and previous evidence (see Besley and Coate, [2003]). Yet, although a comparison of means is instructive, multivariate analysis is usually more convincing. Accordingly, I estimate first by OLS and then, in order to incorporate the findings of the previous section, by two-stage least squares the following pass-through equations:



prs,t = αs + βt + φcs,t + δ 0 is,t cs,t + γ 0 xs,t + εs,t ,



(5)



where is,t is a vector of institutions—i.e., Reg Elec and Jud Elec, prs,t is the average price in cents per kilowatt hour for ratepayer class r—i.e., residential, commercial and industrial; αs are state fixed effects proxying for long-run differences in states’ production and distribution 28



systems; βt is a year dummy picking up sector-level technological innovations, macroeconomic shocks and changes in federal policy; cs,t is the fossil fuels cost measure introduced above; the vector xs,t gathers Gen Fuel, Majority, Republican, Population, Population 2 , Old, Young, GSP, GSP 2 .32 The vector is,t is not introduced directly into the right hand side of equation (5) given the small amount of time series variation in the mode of public officials selection.33 Table 5 lists the OLS estimates; columns (1) to (3) refer to the whole sample and columns (4) to (6) to the oil crisis years. The key observation is that elected public officials tend to subsidize residential users at the expenses of other ratepayers (see also Teske, [2004]) and that the role of regulators is relevant only when their office holding is sufficiently important— i.e., during periods of stronger media attention due to rising input prices (see also footnote 23). Indeed, the coefficient on costs interacted with whether a state elects its regulators is significant and negative for residential rates for the 1970-1983 period and significant and positive for commercial rates for the whole period. On the other hand, the coefficient on costs interacted with whether a state elects its High court judges is significant and negative for residential rates for the whole period and significant and positive for industrial rates for the oil crisis years. These results are in contrast with those reported by Besley and Coate (2003) who always find a significant negative effect of Reg Elec on pass-through. The discrepancy is explained by three innovations in the empirical strategy: 1. I include the switching states, increasing the number of observations from the 1446 used by Besley and Coate (2003) to 32



Because of hearing lags and commitment periods, lagged rates can be another key control: if introduced in equation (5), a lagged dependent variable will pick most of the variability in cs,t , preserving the sign of the coefficients on costs interacted with appointment rules but inflating the corresponding standard errors. 33 The impact of is,t on prs,t can be indirectly assessed by saving the estimated fixed effects αs and then regressing them on the two accountability rules. This procedure delivers results consistent with the differences in means listed in Table 3. The implied residential price reduction of a reform to election of regulators (High Court judges) is significant at one percent and equal to the 10 % (8 %) (see also Besley and Coate, [2003]).
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1786; 2. I also consider the variables Majority and Republican; 3. I also include the judicial appointment rule. While the last change in the specification increases the fit of the model, the combined effect of the first two alterations is to partially correct for the endogeneity of Reg Elec increasing, as a consequence, the coefficient on the latter interacted with fossil fuels when the dependent variable gathers either the commercial or the industrial prices. As seen above, institutions and variable inputs are likely to respond to the same shocks to society’s investment concerns. In order to account for this source of endogeneity, in the TSLS specification, I treat as endogenous the appointment rules, the fossil fuels cost and Gen Fuel. The excluded instruments are the endogenous controls lagged two years and the proportion of generation from fossil fuels lagged three years. To understand the exclusion restrictions is sufficient to notice that the estimated autocorrelation coefficient, assuming a first-order serial correlation in the residuals, is roughly 0.88 for all ratepayers classes, and that there is no evidence of second order autocorrelation. The main lesson coming from the comparison of the estimates in Table 6 and the figures in Table 5 is that OLS underestimate the proconsumer effect of having elected officials. Focusing on residential rates, the coefficient on costs interacted with Jud Elec falls from - 0.24 to - 0.26 for the 1960-1997 period and the one on costs interacted with Reg Elec goes down from - 0.16 to - 0.24 for the oil crisis sample.34 The consistency of these estimates is assured by the following facts: 1. the overidentifying restrictions cannot be rejected at a level nowhere lower than 9%; 2. the F-test on the excluded instruments is always bigger than 31.02; 3. the residuals do not show either second or third order autocorrelation.
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The picture is similar when I: 1. consider the controls listed in footnote 31; 2. treat Majority and Republican as exogenous instruments; 3. turn to the sample 1981-1997 for which I have more detailed measures of costs.
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6



Concluding Comments



The relevance of regulatory institutions to economic development is key especially in a period of liberalization (Newbery, 2000) and rising input prices. Yet, the determinants of these settings are still poorly understood: here, I developed and tested a theory of “endogenous regulatory institutions” (see also Guerriero [2010, 2011]), focusing on the degree of accountability to which the officials involved in regulation are subjected. Whereas election delivers more limited allocative distortions, appointment assures higher expected profits and, thus, stronger incentives to invest. Hence, the probability of observing election will fall with the reformer’s concerns with stimulating cost-reducing investments. Consistent with this result, logit estimates reveal that public utility commissioners and High court judges supervising the electricity pricing in the U.S. have been elected where: 1. generation costs were the lowest and, thus, society was less worried about innovating in order to catch up with more technologically advanced jurisdictions; 2. the pro-shareholder party, embodied in the Republicans, was weaker. This non random assignment of election to states exerting a relatively weak cost-reducing effort suggests that OLS would underestimate the cost reduction produced by election. The results on pass-through add credence to this consideration. The estimates also show that the pass-through prevailing in appointing states significantly differs from the one experienced by electing states only when the saliency of the public official’s mission is high. Yet, even it is straightforward to conclude that hiking input prices would make the regulatory task more preeminent, we still lack a general inquiry into the variety of cutural and political forces shaping the importance for public officials of implicit rewards relative to explicit ones. Future work might usefully investigate this point.
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Appendix Proof of the Lemma The effort exerted in equilibrium by an elected official is obtained maximizing the strictly concave function in (1) with respect to eE with eexp E taken as given and, then, imposing the equilibrium condition eˆE = eexp E . The unique equilibrium is implicitly defined by the inequality



 ¯ θ¯ (ˆ LHS (ˆ eE ) ≡ τ θh eE )−1 − C 0 (ˆ eE ) ≤ 0,



(A1)



and by the slackness conditions (ˆ eE − 1) LHS (ˆ eE ) = 0. While the first term in LHS (ˆ eE ) is a rectangular hyperbola centered in (0, 0), the second one is a function increasing with eˆE . This, along with the fact that C 0 (0) < ∞ and limei →1 C 0 (ei ) = ∞ for all i, assures that eˆE exists and is interior. Turning to appointed officials and following Dewatripont, Jewitt and Tirole (1999), the equilibrium effort is implicitly defined by the first order condition



  τ E θheA ( ξA | eˆA ) h−1 ( ξA | eˆA ) ≤ C 0 (ˆ eA ) ,



(A2)



and a slackness condition in all similar to the one relative to (A1). The marginal density of the h   i ¯ A 2 eexp σθ −2 when h is observable conditional on effort is proportional to exp − (1/2) ξA − θe A the truncated normal and equal to eˆA h (θ) when h is one of the other distributions considered. In   equilibrium eˆA = eexp ˆA ) h−1 ( ξA | eˆA ) = θ¯ (ˆ eA )−1 so that (A2) rewrites as A and thus E θheA ( ξA | e



τ θ¯ (ˆ eA )−1 = C 0 (ˆ eA ) ,



(A3)



being eˆA both interior and unique for an argument similar to the one used above. A glance to (A1)  and (A3) reveals that elected officials exert more effort than appointed ones do if h θ¯ > 1, which
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is true under assumption A.2. The comparative statics with respect τ is verified by inspection.  Underinvestment When the Planner Cannot Commit The socially optimal investment level I ∗ maximizes



1+I 2 S



(cL )+ 1+I 2 S (cH )−ψ (I) and it is implicitly



defined by (1/2) [S (cL ) − S (cH )] = ψ 0 (I ∗ ). The unique and interior solution to problem (2) is     ¯ei (∆/2) q cˆi = ψ 0 Iˆi so that both institutions lead to underinvestment being defined by 1 − θˆ H   ¯ei (∆/2) q cˆi for all i. Moreover, it is true that (1/2) [S (cL ) − S (cH )] > 1 − θˆ H      ¯ei )(1−α)∆2 q 0 (cˆi ) ¯ei )2 (1−α)∆2 q 0 (cˆi ) ∆q (cˆiH ) (1+Iˆi )(1−θˆ (1−θˆ H H 00 i i ¯ ˆ ˆ −ψ I dI + θ − 2 − dˆ ei = 0 → 2 2(1−Iˆi ) (1−Iˆi )



dIˆi dˆ ei



< 0,



because, under assumption A1, the expression in the second square bracket is negative being −



−1 ¯ei )(1−α)∆ q 0 (cˆiH )(1+Iˆi )(1−Iˆi ) (1−θˆ



q(



cˆiH



)







q 0 (cˆiH )cˆiH q (cˆiH )



< 1.







Proof of Proposition 1 From the binding first order condition to problem (2) it follows that:    ¯ei )2 (1−α)∆2 q 0 (cˆi ) ¯ 2 2 0 i ˆi (1−θˆ H 00 ˆi dIˆi − (1+I )(1−θˆei ) ∆ q (cˆH ) dα = 0 → 0 < I − ψ 2 2(1−Iˆi ) (1−Iˆi ) 2 2 i 0 i ¯ ˆ (1+I )(1−θˆei ) ∆ (−q (cˆH )) − 2(1−Iˆi ) 1 . = 1−α ¯e )2 (1−α)∆2 q 0 (c 1−Iˆi ˆi ) (1−θˆ i +ψ 00 (Iˆi ) H 00 i ˆ 2 i i i ¯e )2 ∆2 (−q 0 (c ˆ ˆ −ψ I ( ) 1+ I 1− θˆ ˆ 1− I ( )( ( ) )) 2 i H (1−Iˆi )



dIˆi dα



=



ˆi



The sign of " dIˆi dˆ ei



I d ddα dˆ ei



−2Iˆi (1−α) h i 2 2 1−(Iˆi )



is negative whenever the following inequality is true #     ¯ei )2 ∆2 q 0 (cˆi ) ˆi )(1−θˆ i 1+ I ˆ ( 1−I H i2 + + ψ 00 Iˆi h + ψ 000 Iˆi ¯ei )2 ∆2 (−q 0 (cˆi )) ¯ei )2 ∆2 (−q 0 (cˆi )) (1+Iˆi )(1−θˆ (1+Iˆi )(1−θˆ H H



  2θ¯(1+Iˆi )(1−θˆ ¯ei )2 (1−α)∆3 q 00 (cˆi )+ dIˆi (1−θˆ ¯ei )∆2 q 0 (cˆi )+θ¯(1+Iˆi )2 (1+Iˆi )−1 (1−θˆ ¯ei )2 ∆2 (−q 0 (cˆi )) H H H dˆ ei i ˆ i h I > 0. 2 −1 2 2 i i 0 i ¯ ˆ ˆ (1−I ) (1+I )(1−θˆei ) ∆ (−q (cˆH ))   Two alternative sufficient conditions such that the latter is the case are: 1. ψ 00 IˆA is sufficiently



−ψ 00



   big and q 00 cˆiH < 0; 2. ψ 000 IˆA is positive and sufficiently big. Both conditions are consistent ˆi



with the evidence in Margolis and Kammen (1999). Whenever



I d ddα dˆ ei



< 0 and assumption A1 holds,



∂ (W A −W E ) = the impact of α on the probability of choosing appointment is positive being ∂α i   1 dIˆE    h 1 dIˆA A E A ¯eA 1+IˆA − 1−α dIˆA + S (c ) − S c ˆ − S (c ) − S c ˆ + ∆q c ˆ 1 − θˆ L L H H H 2 dα 2 dα 2 1−IˆA dα h E i       ¯eE 1+Iˆ − 1−α dIˆE > ∆ q cˆA dIˆA − ∆ q cˆE dIˆE −∆q cˆA 1 − θˆ ¯eA 1−α dIˆA + −∆q cˆE 1 − θˆ E H H H H ˆ 2 dα 2 dα 2 dα 2 dα 1−I i h       ˆE ¯eE (1 − α) dIˆA + ¯eE 1−α dIˆE + ∆ q cˆE − q cˆA ∆q cˆE 1 − θˆ 1 + 1+IˆE 1 − θˆ H H H 2 dα dα 1−I
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∆q cˆA H



because



 ¯eE 1+IˆE > 0, 1 − θˆ 2   ¯ei ) ¯ei )(1−α)∆q 0 (cˆi )  (1+Iˆi )(1−θˆ ∂q (cˆiH )(1−θˆ H i > 1 and = −θ¯ q cˆH + < 0. ∂ˆ ei (1−Iˆi )



¯eA 1 − θˆ







1+Iˆi 1−Iˆi



 1+IˆA 2



− ∆q cˆE H











Proof of Proposition 2 The probability of adopting appointment rises with and, thus, being



¯ei ) ∂q (cˆiH )(1−θˆ ∂ˆ ei



1+IˆA 2



  ¯eA q cˆA − 1 − θˆ H



1+IˆE 2



  ¯eE q cˆE 1 − θˆ H



< 0, it will be higher the higher χm ˜ (χm ˜ and x ˜ − λ) are. As a result,



party Re chooses appointment more often and the following derivatives conclude the proof: ∂x ˜(χRe −λ) ∂xRe



= (χRe − λ) (ρRe − ρDe ) > 0;



∂x ˜(χDe −λ) ∂xDe



= (χDe − λ) (ρDe − ρRe ) > 0.



Investment technology, implicit incentives and prices     ¯ei )∆2 q 0 (cˆi ) ¯ei )2 (1−α)∆2 q 0 (cˆi ) ¯ei (1−α) ∆q (cˆiH ) (1−θˆ (1−θˆ α+θˆ dpi H H 00 Iˆi , ∀I i . < ψ + < 0 ↔ + 2 i i dˆ ei 2 (1+I )(1−α) 2(1−Iˆ ) (1−Iˆi )











Data Sources Data on sales, revenues, and generation shares are collected from the Edison Electric Institute yearbooks: A. EEI, 1995. Historical Statistics of the Electric Utility Industry, 1960-1992. EEI: Washington, DC; B. EEI (1993-1997). EEI refers to the source of data for its yearbooks to various places including DOE, EIA, Federal Power Commission and FERC. EEI reports annual revenues in dollar terms and sales in Kwh by state and class of service. Residential, commercial and industrial users accounted for 95 percent of the revenues in 1996. EEI reports electric generation and sources of energy for generation by type of prime mover driving the generator and by energy source. The totals from the two of them are consistent. I used the second one, except for generation by hydro (see Besley and Coate, [2003]). Prices are calculated from revenues and sales in terms of cents per Kwh. In order to construct the fossil fuels cost index for state s in year t, let sj,s,t be the share of input j—coal, gas, oil—used in state s and year t, and let pj,t be the price of fossil fuels composite per BTU. The index is defined as cs,t ≡



P



j sj,s,t pj,t .



Data on the price of fossil fuels composite



come from: EIA, 1998. Annual Energy Review. EIA: Washington, DC, Table 3.1. Data on the heat rate and the plant age are collected from the Utility Data Institute (UDI) O&M Production Cost



34



Database, which is based on the FERC Form 1 filings. The latter gather information on all the fossil-fueled steam turbine or combined cycle plants owned by IOUs only. As Fabrizio, Rose and Wolfram (2007), I eliminated the plants with mean capacity in gross megawatts below 100 MW or with three years of operations at a scale not greater than 100 MW, the plants with missing or nonpositive output data and the outliers spotted using the Stata’s dfbeta diagnostic. Due to lack of data, Alaska, the District of Columbia, Hawaii, Idaho, Nebraska, Rhode Island, Tennessee, and Vermont are not represented. After imputing 46 data points using the year foregoing the missing observation, I obtain a dataset with 503 plant-epochs—i.e., years over which the plant capacity did not change more than 40 MW or the 15 percent of the capacity, that aggregated at the state level produces the panel of 731 observations—i.e., 17 yearly data points for 43 states—used in Table 2, 3 and 4. There, two years are lost because Heat Rate and Plant Age are lagged two years. Data on judicial appointment rules are collected from: A. Hanssen (2004b), Table 1; B. Besley and Payne (2005), Table 1. Data on regulatory appointment rules are collected from: A. PUCs’ webpages; B. NARUC (1960-1997). Political preferences are from the Council of State Governments yearbooks: CSG, 1960-1997. The Book of the States. CSG: Lexington, KY. State income per capita, population, proportion aged over 65, and proportion aged 5-17 are calculated from two U.S. Census Bureau publications: A. UCB, 1960-1997. Population Estimates Program. UCB: Washington, DC; B. UCB. 1960-1997. Statistical Abstract of the United States. UCB: Washington, DC.
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Tables Table 1: History of Appointment Rules — 1960-1997 Panel A Electing [9]: Appointing [35]: Switching [6]: Panel B Electing [19]: Appointing [15]: Switching [16]:



Distribution of Public Utility Commissioners Appointment Rules Across States AL, AZ, GA, LA, MS, MT, ND, OK, SD. AK, AR, CA, CO, CT, DE, HI, ID, IL, IN, IA, KS, KY, ME, MD, MA, MI, MO, NV, NH, NJ, NM, NY, NC, OH, OR, PA, RI, UT, VT, VA, WA, WV, WI, WY. FL[E(1980)/A], IA[A(1960-1961)/E(1962-1963)/A], MN[E(1960-1971)/A(1972-1975)/E(1976-1977)/A], SC[A(1996)/E], TN[E(1996)/A], TX[E(1976)/A]. Distribution of High Court Judges Appointment Rules Across States AL, AR, GA, ID, KY, LA, MI, MN, MS, MT, NV, NC, ND, OH, OR, TX, WA, WV, WI. AK, CA, CT, DE, HI, KS, ME, MA, MO, NH, NJ, RI, SC, VT, VA. AZ[E(1973)/A], CO[E(1965)/A], FL[E(1971)/A], IL[E(1970)/A], IA[E(1961)/A], IN[E(1967)/A], MD[E(1975)/A], NE[E(1961)/A], NM[E(1988)/A], NY[E(1977)/A], OK[E(1966)/A], PA[E(1967)/A], SD[E(1980)/A], TN[E(1993)/A], UT[E(1966)/A], WY[E(1972)/A].



Table 2: Variables Names and Descriptions Variables Name Reg Elec:



Officials’ implicit incentives:



Jud Elec: Gen Fuel:



Society’s investment concerns and marginal costs:



Heat Rate: Plant Age: c: Majority:



Incumbent’s pro-shareholder attitude:



Prices:



Commercial:



Revenue from sales to commercial users in cents per Kwh.



Industrial:



Revenue from sales to industrial users in cents per Kwh.



Ereg Nei:



Share of bordering states for which Reg Elec equals 1.



Ejud Nei:



Share of bordering states for which Jud Elec equals 1.



Old:



GSP : 1.



Average heat rate of the IOUs in the state. The heat rate is defined as the BTUs necessary to produce 1 MWh of power. Average age in years of the oldest unit owned by an IOU in the state. Cost of fossil fuels in cents per Kwh.



Residential:



Republican:



Young:



Note :



Dummy variable taking value 1 if public utility commissioners are elected; 0 otherwise. Dummy variable taking value 1 if High Court judges are elected; 0 otherwise. Percentage of total generation from fossil fuels sources.



Share of seats held by the majority party averaged across both houses. The variable equals 0 when there is no party holding the majority in both houses. Dummy variable taking value 1 if both houses are controlled with the relative majority of seats by the Republicans; 0 otherwise. Revenue from sales to residential users in cents per Kwh.



Population: Other controls:



Variable Description



State population. Percentage of population aged 65 and over. Percentage of population aged 5-17. Gross state product per capita in dollars.



Mean (Standard deviation) 0.243 (0.429) 0.552 (0.497) 0.718 (0.298) 9.578 (2.413) 23.729 (7.844) 0.618 (0.547) 0.591 (0.288) 0.263 (0.440) 4.903 (2.753) 4.538 (2.435) 3.029 (2.016) 0.255 (0.283) 0.585 (0.315) 4,675,539 (4,860,252) 11.055 (2.203) 22.420 (3.635) 9,197.80 (6,699.312)



All the statistics are computed for the full sample of 47 countries over the period 1960-1997 except in the cases of Heat Rate and Plant Age which are computed for a smaller sample. The latter spans the years 1981-1997 only and does not include Idaho, Rhode Island, Tennessee and Vermont.
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Table 3: Table of Means



Gen Fuel(-2) Number of observations Heat Rate(-2) Plant Age(-2) Number of observations Majority Republican Residential Commercial Industrial Number of observations Notes:



1.



2.



(1) States Appointing Regulators



(2) States Electing Regulators



0.715 (0.308)



0.720 (0.260)



(3) Difference Across Regulatory Institutions - 0.005 (- 0.313)



(4) States Appointing Judges



(5) States Electing Judges



0.738 (0.272)



0.699 (0.316)



(6) Difference Across Judicial Institutions 0.039 (2.731)***



1284 9.726 (0.107) 25.585 (0.320)



408 9.503 (0.205) 20.559 (0.666)



0.223 (0.232) 5.026 (0.739)***



775 9.779 (0.144) 25.580 (0.398)



917 9.567 (0.121) 23.340 (0.444)



0.212 (0.188) 2.241 (0.596)***



508 0.565 (0.550) 0.283 (0.451) 5.155 (2.866) 4.690 (2.517) 3.178 (2.106)



137 0.671 (0.319) 0.200 (0.401) 4.119 (2.192) 4.064 (2.093) 2.567 (1.624)



- 0.106 (- 6.317)*** 0.083 (3.631)*** 1.036 (7.910)*** 0.626 (5.148)*** 0.611 (6.322)***



339 0.583 (0.254) 0.353 (0.478) 5.901 (2.945) 5.346 (2.598) 3.743 (2.180)



306 0.597 (0.312) 0.190 (0.392) 4.092 (2.287) 3.881 (2.075) 2.449 (1.661)



- 0.014 (- 1.054) 0.163 (7.776)*** 1.810 (14.246)*** 1.465 (12.954)*** 1.294 (13.849)***



1352



434



801



985



All the statistics are computed for the full sample of 47 countries spanning the period 1960-1997 except in the cases of Heat Rate and Plant Age which are computed for a smaller sample; the latter spans the period 1981-1997 and does not include Idaho, Rhode Island, Tennessee and Vermont; In parentheses are reported the standard deviations except in columns (3) and (6) where a two-sample t test with unequal variances is reported; *** denotes a statistically significant difference in the means at the 1% confidence level; **, 5%; *, 10%.



Table 4: Determinants of Appointment Rules — Logit (1)



0.26 - 689.06



(3) (4) (5) The dependent variable is the likelihood of: Reg Elec Reg Elec Jud Elec Jud Elec - 0.237 (0.047)*** - 0.009 - 0.004 (0.005)* (0.008) - 0.007 (0.002)*** - 0.024 - 0.054 - 0.309 - 0.419 (0.032) (0.028)* (0.029)*** (0.044)*** 0.025 0.073 0.063 - 0.082 (0.044) (0.047) (0.051) (0.072) 0.314 0.304 (0.050)*** (0.051)*** 0.330 0.334 (0.050)*** (0.084)*** Logit. 0.24 0.26 0.12 0.14 - 253.12 - 247.65 - 1021.59 - 383.57



1692



645



Reg Elec - 0.048 (0.023)**



Gen Fuel(-2) Heat Rate(-2) Plant Age(-2) Republican



- 0.062 (0.020)*** 0.029 (0.035) 0.592 (0.041)***



Majority Ereg Nei Ejud Nei Estimation Pseudo R2 Log Psuedo-likelihood Number of observations Notes:



1.



2. 3. 4. 5.



(2)



645



1692



645



(6) Jud Elec



- 0.009 (0.003)*** - 0.443 (0.043)*** - 0.063 (0.072)



0.299 (0.086)*** 0.15 - 380.52 645



The estimates listed in column (1) and (4) are obtained the full sample of 47 countries spanning the period 1960-1997; those in the remaining columns are obtained from a smaller sample spanning the period 1981-1997 and not including Idaho, Rhode Island, Tennessee and Vermont; The specification always includes a constant, Population, Old, Young and GSP; The entries are marginal effects; In parentheses are reported the robust standard errors—z distribution; *** denotes significant at the 1% confidence level; **, 5%; *, 10%.
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Table 5: Pass-Through of Cost Shocks – Fixed State and Time Effects OLS (1)



c Reg Elec*c Jud Elec*c Other Controls Estimation R2 (within) Number of observations Notes:



1. 2. 3.



(2) (3) (4) (5) (6) The dependent variable is the average price for customer class: Residential Commercial Industrial Residential Commercial Industrial 0.810 0.738 0.781 0.876 0.794 0.863 (0.063)*** (0.064)*** (0.053)*** (0.084)*** (0.084)*** (0.062)*** - 0.012 0.205 0.009 - 0.160 0.029 - 0.059 (0.068) (0.072)*** (0.050) (0.073)** (0.077) (0.050) - 0.243 - 0.195 0.044 - 0.012 - 0.033 0.087 (0.062)*** (0.062)*** (0.051) (0.072) (0.073) (0.052)* Gen Fuel, Majority, Republican, Population, Population 2 , Old, Young, GSP, GSP 2 , fixed state and time effects. Fixed state and time effects OLS. 0.95 0.95 0.94 0.95 0.95 0.96 1786



1786



1786



658



658



658



These regressions are run on the full sample of 47 countries; those reported in columns (1) to (3) refer to the period 1960-1997 and those in columns (4) to (6) to the years 1970 to 1983; In parentheses are reported the robust standard errors; *** denotes significant at the 1% confidence level; **, 5%; *, 10%.



Table 6: Pass-Through of Cost Shocks – Fixed State and Time Effects TSLS (1)



c Reg Elec*c Jud Elec*c Other Controls Estimation Endogenous Instruments R2 (within) Hansen test for over-identification Test for AR(2) in the residuals Test for AR(3) in the residuals Number of observations Notes:



1. 2. 3. 4.



(2) (3) (4) (5) (6) The dependent variable is the average price for customer class: Residential Commercial Industrial Residential Commercial Industrial 0.906 0.797 0.848 0.955 0.792 0.852 (0.081)*** (0.076)*** (0.067)*** (0.089)*** (0.081)*** (0.061)*** 0.0003 0.295 0.034 - 0.242 0.012 - 0.047 (0.105) (0.098)*** (0.087) (0.126)* (0.115) (0.087) - 0.255 - 0.144 0.052 0.038 0.083 0.167 (0.081)*** (0.076)* (0.067) (0.092) (0.084) (0.063)*** Gen Fuel, Majority, Republican, Population, Population 2 , Old, Young, GSP, GSP 2 , fixed state and time effects. Fixed state and time effects two-stage least-squares. c, Reg Elec*c, Jud Elec*c, Gen Fuel. c(-2), Reg Elec(-2)*c(-2), Jud Elec(-2)*c(-2), Gen Fuel(-2), Gen Fuel(-3) 0.95 0.95 0.94 0.95 0.95 0.96 0.69
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These regressions are run on the full sample of 47 countries; those reported in columns (1) to (3) refer to the period 1960-1997 and those in columns (4) to (6) to the years 1970 to 1983; In parentheses are reported the robust standard errors; *** denotes significant at the 1% confidence level; **, 5%; *, 10%; The test for autocorrelation l in the residuals is the Arellano and Bond test that the residuals in differences do not show autocorrelation of order l + 1.
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