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Abstract

A number of recent papers assess the effectiveness of charter schools by comparing the performance of their students with that of students in traditional public schools. In this paper, we develop a model that shows that the presence of charters reproduces a market equilibrium in which all students have the same purchasing power to buy educational services. In this situation, there is no difference in performance between the students allocated to charter or to traditional public schools. Nevertheless, the introduction of charters changes the mechanisms of hiring and allocating teachers, making the system more equitable and improving students’ average performance.
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1) Introduction

Charter schools are publicly funded schools that, as public schools, cannot select students or charge tuition. They are exempt from certain regulations that affect traditional public schools and have more autonomy over decisions related to hiring and compensation, curriculum, school hours and teaching methods. Their defenders argue that they are more efficient and improve the performance of competing traditional public schools. Their critics claim that they draw resources away from traditional public schools and promote segregation. In the United States, approximately 1.8 million students attended a charter school in 2011, accounting for approximately 4% of all students in American public schools.[footnoteRef:2] [2:  A survey on the results and characteristics of charter schools is available in Epple, Romano, and Zimmer (2015).] 

This paper examines whether the complete removal of restrictions for the opening and expansion of charter schools would improve the quality of public education as a whole. This question goes beyond comparing the results of charter schools with those of traditional public schools. We argue that because traditional public systems face restrictions on optimally hiring and allocating teachers of different skills among their students, charter schools may improve the quality of public education through a purely allocative mechanism. This happens even if charters are not better managed than the traditional public schools and even if public schools do not react to the loss of students caused by the presence of charter schools.
Several studies have examined the effectiveness of charter schools. In general, the aim of these studies is to compare the results of charter schools with those of the traditional public schools, somehow accounting for the students initial conditions. The results, however, are mixed. Some studies use longitudinal data to estimate models with student-level fixed effects,[footnoteRef:3]usually finding that the effect of charter schools on student performance is insignificant or negative (Clark et al., 2011). Other studies take advantage of the fact that, by having more candidates than vacancies, many charter schools admit their students based on a lottery. In this case, students who were not selected by the lottery serve as the control group of the experiment. Because participation in the treatment and control groups is random, such studies are the most statistically reliable. Studies using this approach generally find significant positive results in favor of charter schools.[footnoteRef:4] The problem with these studies is their external validity.  [3: For example, see Sass (2006), Bifulco and Ladd (2006), Booker et al. (2007), Hanushek et al. (2007), and Zimmer et al. (2009).]  [4:  See Hoxby and Rockoff (2005), Hoxby et al. (2009), Dobbie and Fryer (2011), Abdulkadiroglu et al. (2009), and Angrist et al. (2012).] 

Studies of the first type (longitudinal) tend to have a broader scope, covering various educational districts or states, whereas the second type of studies (lotteries) focus on minority students and on large urban districts. For example, Clark et al. (2011) present the results of a randomized national study that includes 36 charter schools in 15 U.S. States finding that, on average, the performance of charter schools is no different from that of traditional public schools. However, the results vary significantly among schools and students, with positive effects for disadvantaged students and schools and negative effects for the most socially advantaged students and schools. Similarly, Angrist et al. (2013) find that, in the state of Massachusetts, the impact of charter schools is positive in urban areas (where the population tends to be socially disadvantaged) and negative (or not significant) in non-urban areas.
The fact is that charter schools substantially vary in design and the types of students they serve. State regulations vary widely among states, both in relation to the means of financing and to restrictions on opening and expanding charter schools. This diversity of situations can generate a variety of results. For example, if excess demand is an indicator of school quality, then studies that consider only charter schools with excess demand may be comparing the best charters with the average traditional public ones.
This article shows that the market mechanism underlying charter schools exerts a pressure to even the performance of students in different schools. If charter schools initially perform better, then more students from traditional public schools will want to transfer to them. Because the resources of charter schools depend on the number of enrolled students, these students are likely to obtain the desired vacancies. If the average performance of the school is reduced with the number of students, then there will be no difference, in equilibrium, between the performances of students in both types of schools.
We analyze the case in which the rules imposed on traditional public schools lead to an inefficient allocation of resources. In this scenario, the presence of charter schools can raise the average performance of all students in addition to producing equal treatment for similar students. In this sense, charter schools restore the market conditions under which each student has the same amount of funds to buy educational services and schools are privately managed, but prevented from selecting their students. However, charter schools do not necessarily eliminate traditional public schools and in the end there will be no differences in students’ performance, regardless of the type of school attended.
[bookmark: _GoBack]The mechanism by which charter schools affect the efficiency of the educational system highlighted in this paper is not usual in the theoretical literature on charter schools and, more generally, on school choice. The usual mechanism is to consider the traditional public school as a local monopoly that maximizes rents. These rents are distributed to the school staff in a variety of ways (wages above market levels, more pleasant workplace, reduction of effort, etc.). In this case, the presence of charter schools (or vouchers) would impose a quality competition that could lead to an increase in the quality of schools (public, charter, or private schools that accept voucher). Thus, previous research has examined under what conditions such quality improvement can occur (Cordon, 2003; Mehta, 2017; McMillan, 2004).[footnoteRef:5] If the quality of the schools is multidimensional and the students (or their parents) have preferences differentiated along these dimensions, the presence of charter schools would also broaden the types of schools and enable a better matching between schools and students (Ferreyra, and Kosenok, 2015, Walters, 2014 and Mehta, 2017). In this paper, in contrast, we highlight the fact that traditional public schools are subject to rules of operation that impede the efficient use of resources and we have analyzed how the presence of charter schools can overcome this inefficiency. We abstract issues such as peer effects and effort and focus on the issues of hiring and allocating heterogeneous teachers. [5:  In the presence of heterogeneous students (income, learning ability, etc.) there is a concern about segregation /sorting, especially in the presence of important peer effects (Mehta, 2017; Caucutt, 2002; McMillan, 2004).] 

Our model is compatible with some stylized facts about charter schools. In addition to the issue of the performance difference between charter schools and traditional public schools, descriptive evidence shows that teachers in charters are on average younger, less experienced, and less qualified (degrees/certifications) and earn less than teachers in traditional public schools (Goldring, Gray, and Bitterman, 2013; Epple, Romano, and Zimmer, 2015). Moreover, Chudowsky and Ginsburg (2012) use data from the 2011 National Assessment of Educational Progress (NAEP) to compare the class sizes between charter schools and traditional public schools in major American cities, where most charter schools are located, and find that classes tend to be higher in traditional public schools (4thand 8thgrade).[footnoteRef:6] These stylized facts are consistent with the model described in this paper, since one of the possible equilibria occurs with charter schools specializing in hiring teachers with lower teaching skills who teach smaller classes and earn a lower wage. [6:  For example, 61% of 8th-grade mathematics teachers in traditional public schools report having more than 26 students in their classes, whereas this proportion is 37% for teachers of the same subject and grade in a charter school. Data from the NAEP show that, even when considering only large cities, teachers in charter schools tend to be less experienced and less qualified (degrees/certifications).] 

The structure of the paper is as follows. In the next section, we compare our model with existing models that also examine the effect of charter schools. Section 3 describes the general problem we face: an educational manager who must allocate his homogeneous students among teachers with different skills and compare different solutions to this problem. Section 4 discusses the case of high performance charter management organizations and section 5 concludes.

2) A Review of the Theoretical Arguments for Charter Schools

Generally, the main argument for allowing new charter schools to operate is that they will increase the efficiency of the education system, by increasing schools’ productivity or by providing a better matching between schools and students (improving allocative efficiency).  An argument along this line is that charter schools impose a competitive pressure onto the system, making all schools better off. The main idea is that schools could adopt measures to increase productivity (“effort”), but they are costly for school staff. Therefore, the increase in competition brought about by charters would force schools to increase their effort to avoid a reduction in their market shares.[footnoteRef:7] From this perspective, the public school is seen as a local monopoly extracting rents.[footnoteRef:8] In this case, if there is free entry of charters and they possess the same technology as the public school and receive the same amount per student, public school rents would go to zero, and therefore they would have to increase effort and quality.[footnoteRef:9]  [7:  For example, suppose it is possible to increase school productivity by replacing a share of teachers, but principals avoid doing it. The increase in competition can generate the extra incentive that make dismissals worthwhile. Hoxby (2003) discusses school choice and productivity in education.]  [8:  The rents would be the difference between revenues and production costs (at market prices). These rents can be used in different ways: payment of wages and benefits above market levels, increase staff size to reduce efforts, etc.]  [9:  If the schools operate under constant returns to scale, the equilibrium number of new charter schools becomes indeterminate. If consumers strictly prefer incumbent schools when quality is the same (Gelman and Salop,1983 and Cordon, 2003) and schools cannot operate with negative income, the public schools will keep all its students and operate with zero rent.] 

If there is one potential charter per market, however, the relationship between competition and quality is not straightforward. Cordon (2003), for example describes a situation in which the entrant (charter) does not face capacity constraints and can therefore absorb all public school students. If consumers strictly prefer the incumbent when quality is the same, the charter school would rather not entry, unless it can produce with lower costs. It schools are equally efficient, the public school would always match the charter quality and would maintain all its students. The charter will anticipate this and decide not to entry, so that the monopoly result will take place in equilibrium.
	When the entrant has capacity constraints, however, an equilibrium is possible with the two schools, since the incumbent may find it optimal not to match the charter quality. In equilibrium, charter quality is superior to the final public school quality, but the effect of the charter on the quality of the public school will depend on its cost function. If the reduction in the number of students increase the marginal cost of quality, the public school will reduce its quality, so that competition will not always increase public school quality.[footnoteRef:10] [10:  The idea that school competition always increases the efficiency of the public schools has been challenged by the vouchers literature as well. McMillan (2004), for example, shows that under certain conditions, rent maximizing public schools may opt for reducing productivity when vouchers are introduced. When families are heterogeneous in terms of income, a voucher system can cause the rich students to change to a private school, while the poor students remain. In this situation, it may be optimal for public schools to care only about the poor kids and hence to reduce their effort, since it is not necessary maintain the pre-existing efficiency levels to serve those students.] 

	In this strand of the literature, the problem with public schools come from their local monopolies, so that the merit of the charter schools is that they force competition, leading to increasing effort. They are, therefore, similar to other effort inducing measures, such as school vouchers, pay for performance and school accountability.[footnoteRef:11] [footnoteRef:12] [11:  “School accountability” designates new management programs that include rewards or sanctions (explicit or implicit) to the schools based on the performance of their students in test scores examinations (Figlio e Loeb, 2011).]  [12:  Hoxby (1999 e 2000) examine the case when competition among school districts can increase productivity of the public school.] 

	These ideas are not uncontroversial, however. Studies in the sociology have treated schools as “loosely coupled” organizations, where the classroom practices are protected from the influences from the outside world.[footnoteRef:13]  Schools policies (such as hiring, firing and wage structure) are generally defined at higher administrative levels, so that there may be little scope for school reaction to market forces. Teacher pay is generally based on certifications and teachers are tenured after only a few years of work. Moreover, teachers are one the most unionized category in the United States.[footnoteRef:14] Finally, the evaluation of pay for performance programs have produced modest results.[footnoteRef:15] [13:  Firestone (1985); Meyer and Rowan (1977) and Weick (1976), for example.]  [14:  Around 75% of public school teachers are covered by a collective agreement. Podgursky (2007) compares human resources policies in public, private and charter schools in the U.S. ]  [15:  There is some evidence that high-stakes tests are sometimes contaminated by “score inflation” (Figlio e Loeb, 2011, Neal, 2011, and National Research Council, 2011).] 

We argue in this paper that the main source of inefficiency of public schools is not related to their monopoly power, but to the restrictions imposed on them by the public system legislation, such as their limited scope for decisions about hiring, firing, classroom sizes and wages. In our model, charter schools are more efficient not because of their effort, but because they have more flexibility. While the charter schools’ managerial flexibility has been studied before to argue that charters are more efficient than the traditional public schools, its implications for allocation and welfare have not been explored in the literature so far.
	A strand of the literature argues, however, that since in charter schools revenues are generally linked to the number of students, with free entry there will be a pressure for charters to operate with zero rents.[footnoteRef:16] Therefore, charter schools will have to raise effort to gain students and will in general be more productive than traditional public schools.  Other papers have assumed that the differential efficiency of charters is due to different production technologies.[footnoteRef:17] In this paper we assume that charters schools are as productive as the public schools, but their entry improves overall efficiency because they have more flexibility in terms of hiring and allocating teachers to different class sizes. [16:  In this case, competition for students can happen between traditional public and schools and also among charter schools themselves.]  [17:  Mehta (2017), for example, develops a model where public and charter schools have different technologies. The parameterization of the model for North Carolina indicates that, conditional on effort, capital per student and average student skills, charter schools produce more test scores. ] 

Still a different strand of the literature argues that students have preferences for different school types and that the charters improve the matching between students and schools by increasing the scope for choice.[footnoteRef:18] If peer effects are important, however, school choice can lead to segregation and worse outcomes for poorer students, as the voucher literature has documented.[footnoteRef:19] While there could also be sorting with charters schools, this is less likely since charters cannot select students based on their characteristics nor charge extra fees, as they are free of charge.[footnoteRef:20] In our model, in equilibrium all students will learn the same. [18:  Walters (2014) and Ferreyra e Kosenok (2015) examine the demand for charter schools when students have different preferences for school types. ]  [19:  Epple, Romano and Urquiola (2015) summarize the results of the voucher literature.]  [20:  Charter schools serve a higher share of minorities and low-income students than public schools, mainly because of their geographic location (Epple, Romano e Zimmer, 2015). ] 

Teacher quality is one of the most important determinants of school learning, as emphasized by many papers. As Hanushek e Rivkin (2007) argue: “how best to attract and retain good teachers is perhaps the most important policy issue in education today. Few observers dispute the premise that good schools require good teachers in the classrooms”. Hence, it is surprising that the charter schools literature have neglected this issue when analyzing their impact. We argue that the introduction of charter schools will change the mechanisms of hiring and allocation of teachers in the school system and hence increase the productivity of the whole system, not of particular schools. This effect has not been previously described in the literature.[footnoteRef:21] [21:  A notable exception in Hoxby (2002) that examines how school choice can change the distribution of teachers’ characteristics in terms of effort, independence, background and skills.] 

	We abstract from issues such as school effort and peer effects to concentrate on the process of allocating heterogeneous teachers to different schools. With charters, skilled teachers will earn more and be allocated to bigger classrooms. This process will change the skill distribution of teachers, increase the productivity of the whole school system, and provide equal treatment (teaching quality) to similar students. 
A related literature examines the voucher system. Friedman (1962) was the first to argue that a voucher system would increase efficiency in the use of public resources in education. Epple, Romano, and Urquiola (2015) summarize the theoretical and empirical literature on the effects of vouchers on the quality and equity of the education system. It is important to emphasize the differences between vouchers and charter schools. In the first case, each student receives a voucher to buy educational services in private schools. If private schools are better managed, this mechanism may increase the efficiency of the system, depending on the conditions under which the voucher system is introduced (Epple, Romano, and Urquiola, 2015). Competition for students can also increase the efficiency of public schools.
If private schools cannot select students based on initial skills, cannot charge tuitions higher than the voucher value and if the voucher is available for all students, then the voucher system becomes similar to the case of charter schools examined here. Under these conditions, the analysis developed in this article would also apply in the case of vouchers. Hence, we can regard charter schools as a special case of vouchers that seek to overcome the criticism that traditional voucher systems generate or reinforce stratification. In recent years, charter schools have been more common than vouchers systems, perhaps because they are more politically palatable.

3) The Model 

3.1- The General Problem 

Let us assume that the agent responsible for public education has a volume R of resources to provide education for N homogeneous students. This agent can choose between two organizational alternatives: the traditional public system and the “market” system. In the former, the government offers educational services directly, hires teachers and allocates them to students. In the latter, the manager divides R equally between students who buy educational services in the “market”. In the case of the traditional public system, the manager would be subject to certain rules that are discussed below.
There are two types of teachers: type 1 and type 2. Teacher wages constitute the only cost of education. The quality of education is determined only by the teacher skill and the class size, that is, management quality is the same in all schools.[footnoteRef:22] Defining  and , respectively, as the performance and class size for each student under a type i teacher, we have the following: [22:  The benefits of smaller classes have been highlighted in studies using experimental and quasi-experimental techniques (e.g., see Krueger, 1999; Angrist and Lavy, 1999; Schanzenbach, 2010). On the other hand, it has been widely accepted that the main determinant of the quality of schools is the quality of their teachers, although the effectiveness of the teacher cannot be easily associated with his or her observable characteristics (see Hanushek and Rivikin, 2006).   ] 


									       	       (1)


with  and . For any feasible class size , , i.e., the type 1 teachers are more productive than the type 2 teachers. We also assume that the elasticity of performance in relation to the class size is lower than unity in absolute terms: .[footnoteRef:23] Total educational output is given by: , where  is the number of students allocated to type i teachers. [23: Aos and Pennucci (2003) review 53 studies that evaluate the impact of the reduction in class size. In all cases, the elasticity of performance with regard to the class size, in absolute terms, is less than 0.15.] 

The teachers’ utility function (common to all teachers) is: , where  and  is the wage. Therefore, teachers are always willing to increase the class size by x% if their wages increase by the same x%.[footnoteRef:24] The aggregate supply of type i teachers is:, where  is a fixed parameter. [24: DeArmond and Golghaber (2008) show that most teachers in the state of Washington (83%) prefer an increase in wage of $5,000 per year over a reduction of two students in the classroom, and the two alternatives imply approximately the same increase in costs for the system. ] 

Before we compare the resulting allocation of the “market” system with that of the traditional public system, let us examine the optimal solution of a central planner whose objective is to maximize the total educational output.

3.2- Central Planner 

The task of the central planner is to fix:, , , and  to maximize total educational output:

							       (2)
subject to:
 and


This problem can be rewritten as (3), where  and G are the Lagrange multipliers for the respective constraints:

						                   (3)

Assuming the existence of an internal solution to (3), we obtain conditions (4) and (5):

		                             						       (4)
							       		       (5)

Condition (4) states that the Marginal Rate of Substitution between skilled and unskilled teachers is equal to the ratio of their wages, which is the allocation selected by a central planner without constraints.

3.3 - Market Mechanism

Let us now consider the problem of teacher allocation under the “market” arrangement. Let us assume that schools can only charge the amount transferred by the manager for each student as the tuition. Thus, all schools in the education “market” would actually be charter schools. Students maximize learning and may freely choose the teacher they prefer to achieve this goal. Each teacher receives a compensation that is proportional to the number of students in his/her class.
Under the hypothesis that students want to achieve the highest possible grade and have all the necessary information, the equilibrium allocation occurs with  and , if there is an equilibrium with both types of teachers. Thus, all students achieve the same performance and good teachers have more students, therefore earning a proportionately higher wage.[footnoteRef:25] [25: For simplicity, consider that every school consists of only one teacher.] 


3.4 - Traditional Public System or Constrained Manager

The education manager’s task in the traditional public system is to fix , , , and  to maximize its objective function. A feature of public education systems is that the manager faces institutional constraints on employee hiring, compensation, and management decisions. Let us consider an efficient public officer who is subject to two constraints: paying the same wage and fixing the same class size for all teachers.[footnoteRef:26] Therefore, if R is the amount of resources to provide education for N homogenous students, with S teachers hired, then  and . [26:  The most common compensation rule for public school teachers is that they are paid on a wage scale, with wages determined entirely by the teachers' educational attainment and experience. Hanushek and Rivikin (2006) argue that this is very different from paying according to the quality of the teacher. It is also unusual to adjust the class size according to the quality of the teacher.] 

The hypothesis that the only source of inefficiency arises from the institutional rules imposed on the manager is clearly optimistic. It is reasonable to think that she does not have the knowledge and means to find the conditional optimum. Regardless, the hypothesis of an efficient manager provides an important benchmark. Thus, the manager’s decision is restricted to the number of contracted teachers of each type. For simplicity, assume that the objective function of the manager only considers the total educational output.
For the wage , the manager hires all type 1 teachers who are willing to work, but can only hire a portion of type 2 workers. Thus: , , ,  and , with . Without loss of generality, we can set , where  may depend on : .[footnoteRef:27] Then, the manager’s problem is now given as follows: [27:  When , the implication is that good teachers are relatively better at handling small classes. On the other hand, the condition  implies that good teachers are relatively better at handling large groups.] 


								       (6)
 
 


By differentiating Y in relation to a and equating the result to zero, we obtain (7), whose solution is given by (8).

			                   (7)
 and 
									       (8)

Note that the elasticity of g in relation to ϕ is given by  and therefore [footnoteRef:28] To ensure that the condition given by (8) is optimal, it is necessary to ensure that it is met for  and that, at this point, . As noted above, the relationship between student performance and class size seems to be very inelastic.[footnoteRef:29] Therefore, if the quality differences between the two types of teachers is large, one would expect that , which means that, in (8), we would have . Moreover, when , . [28: In this case, we have  and .]  [29: See footnote 23.] 

The sign of the slope of  is given by I:

					       (9)

When , Assuming that  is a monotonic function in the range: , we have two situations to consider. The first is that  decreases throughout the relevant range. In this case, the optimal solution is to hire only type 1 teachers. In the second, there is an inversion of the signal in that range, and therefore,  has a global minimum in the relevant range. In this case, there are two possible solutions: either the manager in the traditional public system hires only the skilled teachers, or he sets a wage and hire all teachers who are willing to work for them. The solution consists of comparing  and  to observe which is higher. The higher the value of b, the greater the chances that .
Thus, assuming that  and that  is a monotonic function in the relevant range, the system manager chooses  or . Generally, the second solution requires that the stock of type 2 teachers is significantly higher than that of type 1 teachers, provided that b is large enough.

3.5 - Comparing Models
3.5.1 - Central Planner versus the Market


We have seen that the “market” solution produces performance equality between similar students whereas the central planner maximizes the total educational output (Y). An interesting question is to determine under what conditions the “market” solution is equivalent to the solution of the efficient central planner. From (4) and (5), we observe that this equivalence occurs when at the point of maximum the elasticities are equal  and  is an active constraint, meaning that . Under such conditions, the maximization of the total educational output implies that  and . Such conditions would evidently be satisfied if the production functions have constant and equal elasticities. 
These conditions would also be met in the case of linear production functions with the same intercept:, with . In these cases, the central planner does the same as the “market”. Because teaching in the classroom is subject to significant congestion effects and learning is not interchangeable (a student cannot exchange part of his or her learning with that of another student), only under certain conditions does the “market” solution maximize the total educational output.[footnoteRef:30] However, if we think that equality of results is desirable, then it is possible that the “market” solution is superior to the solution that maximizes total educational output.  [30:  If the transfer of a student from classroom A to classroom B improves the student’s performance, then it would occur in the “market” arrangement, even if the total educational output was reduced. The reason is, in that case, the two agents involved in the transaction (the student who transfers and the teacher who accepts him or her) would be in a better situation. If the losses in student performance from classroom B outweigh the gains of the students who remained in A, plus the gain of the student who transfers, such a transfer could be avoided if those who lost with this operation are compensated. Therefore, if learning is interchangeable and there is a method of doing so by the “market”, then the “market” solution would coincide with the maximum total educational output.] 


3.5.2 -Traditional Public System: with and without Charter Schools

We can now compare the public school system run by a constrained manager in two distinct situations: one situation in which the presence of charter schools is permitted and another situation in which it is not permitted. We assume charter schools receive the same resources per student as the traditional public schools.
The first point to highlight is that charter schools restore the “market” conditions, but do not necessarily eliminate traditional public schools. In this case the public education system is composed of two subsystems: one formed by traditional public schools (traditional public subsystem) and another formed by charter schools (“market” subsystem). The non-arbitrage condition requires that all students learn the same in all schools and all teachers of the same type earn the same wage.
Because class size in the traditional public subsystem does not differ by type of teacher, student performance equality makes it impossible for the traditional public subsystem to employ both types of teachers. Thus, in equilibrium, the traditional public subsystem hires only type 1 or only type 2 teachers. If the traditional public subsystem only hires one type of teacher, then teachers with the same quality have the same class size and the same wage, independent of the subsystem in which they teach. Given the wage rule of the traditional public subsystem, it would also be guaranteed that . Finally, charter schools would eliminate any possibility of rationing teacher jobs. Thus, “market” equilibrium conditions would be re-established.
However, there is not a single equilibrium with regard to the distribution of teachers and students between subsystems. The total specialization, with the traditional public subsystem hiring only type 1 teachers and charter schools hiring only type 2 teachers is a possible equilibrium. The specialization of charter schools in hiring only type 1 teachers and the traditional public subsystem of only hiring type 2 teachers is another possible equilibrium. The situation in which the entire system is operated by charter schools would also be feasible. In short, all situations in which charter schools hire all teachers of a particular type and a ratio (between zero and one) of teachers of the other type would be possible equilibria.
We now consider the situation in which, starting from a system of traditional public schools only, charter schools are allowed. Suppose that individuals change their position only when the alternative is strictly superior to the current one.[footnoteRef:31] The final outcome depends on the initial situation, when only the traditional public system operates. For example, if only good teachers were hired in the initial situation, charter schools would specialize in hiring unskilled teachers and offering smaller class sizes. On the other hand, if both types of teachers were hired in the initial situation, then the final equilibrium would occur with charter schools specializing in hiring skilled teachers and offering larger classes. [31: This is equivalent to considering the existence of a small fixed cost, which students and teachers would have to bear, to change schools. No one would be willing to bear this cost to transfer from school A to school B if the benefits of school B were the same as those of school A.] 

Thus, permitting the admission of charter schools restores market equilibrium in the situation where all students have the same purchasing power. In such a situation, there is no difference in student performance. If performance equality is desirable and the total educational output is greater under the “market” organization than under a traditional public system, then permitting the operation of charter schools would undoubtedly improve welfare.
The condition for the total educational output to be greater under the “market” allocation is given by (10):

					     (10)

In (10),  is the optimal class size in the situation in which wages and class sizes cannot be differentiated by type of teacher, whereas  and  are the class sizes obtained by the “market” rule. Condition (10) depends on the specific forms of both the educational production functions and the teachers’ labor supply functions. However, as discussed in the appendix, condition (10) would be satisfied under fairly mild conditions. Thus, improvements of the school system when charter schools are allowed should be viewed as the rule rather than the exception.

4) The Case of High Performance Charter Management Organizations

The entire analysis assumes that there is complete freedom for charter schools to open and expand and that they are endowed with the same amount of resources per student as the traditional public schools, which does not necessarily correspond with reality. According to the Center for Education Reform (2014), charter schools have fewer resources per student (see also Batdorff et al., 2014). In addition, states often impose restrictions on the opening and expansion of charter schools (Terry and Kim, 2009). These facts limit further expansion of charter schools in the United States, but because they do not impose restriction on class size, they do not eliminate the tendency to equate performance between charter schools and traditional public schools serving similar students.[footnoteRef:32] If charter schools have the potential to raise total productivity of the system, these limits reduce that potential.  [32:  State legislation on charter school caps can limit the number of charter schools allowed in a jurisdiction; the number of students that can be enrolled in charter schools in the state; or the expenditures on charter schools as a percentage of the district's total expenditures.
] 

Moreover, some important Charter Management Organizations (CMO) have excellent performance and excess demand, but do not expand the number of vacancies, as this paper predicts. However, many of them attract significant resources from private donations (see Furgeson et al., 2012) and if good performance is important for the receipt of private resources, then this would be a reason for not expanding.
As before, let us assume that the only cost of education is the wage of teachers whose utility function is given by .  But now the wage is given by (11), where p is the value per student enrolled the school receives from the district, and  and   are positive parameters linking the receipt of private donations (per teacher) to school performance (y)

 									     (11)

If the school could freely choose the class size, it would choose it in order to maximize , whose condition is given by (12) and where  is the ratio between the revenue from the district and the revenue from private donation.

  								     (12)

	Depending on the parameter values, the condition (12) can occur to a value of y above the performance of traditional public schools. In that case, there would be students from the traditional public schools wishing to transfer to the charter school, but it would not be willing to receive them. Regardless, these schools are not representative of all charter schools. According to Furgeson et al. (2012), the charter schools belonging to Charter Management Organizations represent approximately 16% of all charter schools in the United States.
	
5) Conclusions

The central argument of this article is that charter schools operate as a mechanism to circumvent the institutional constraints imposed on the public manager and thus restore the “market” equilibrium. Under certain conditions, the “market” equilibrium is superior to the result obtained by the traditional public system. The paper also highlights the fact that if charter schools could operate freely, then their students would not be expected to learn more than students from traditional public schools. Thus, in this situation it would be incorrect to decide on a policy of charter school expansion based on the difference in average test scores between the two types of schools.
In this scenario, one may ask whether it would be easier simply to remove such restrictions. In this regard, two points should be highlighted. First, it may be easier to pass legislation on charter schools than to change rules on hiring and resource allocation of traditional public schools. Second, the hypothesis that the public manager does not reach the optimal solution only because of the institutional constraints is very optimistic. It would be more reasonable to assume that, even without such constraints, the manager would not have the knowledge and means to find the optimal solution.
A key point in our argument is that the constraints imposed on the manager of the public education system may lead her to restrict the hiring of unskilled teachers. Under such circumstances, permitting charter schools could lead to hiring these teachers at a lower wage and allow them to teach in smaller classes. On the other hand, the public system may have teachers of different skill levels. In this case, the skilled teachers would be interested in teaching in larger classes and earning proportionately more, which would be possible by the introduction of charter schools.
For simplicity, we consider only two types of teachers, finding that charter schools specialize in hiring unskilled teachers who work with smaller class sizes or in hiring the skilled teachers who work with larger class sizes. However, considering three groups of teachers may provide a better description of reality. Jacob and Lefgren (2008) show that principals can identify teachers who fall into the extremes of the quality distribution (measured as effectiveness in increasing the scores of students on a standardized test), but have difficulty in discriminating teachers in the middle of the distribution. With three types of teachers, the equilibrium may require charter schools to specialize in operating with both the most skilled and the least skilled teachers.
While the rise of teacher efficiency in charter schools has been highlighted before by charter school proponents, this article focuses on the process of hiring and allocation of teachers and its effect on overall efficiency. We assume that teachers’ performance does not depend on the type of school in which they teach. Naturally, competition for students may provide an incentive for teachers to put forth more effort and if there is a lack of incentives in traditional public schools, then this would be an additional reason to defend the introduction of charter schools.
Finally, this paper considers that students are homogeneous or, at least, that the distribution of skills is not different between schools and classes. An important extension would be to consider the case in which different teachers (or schools) systematically receive students with different levels of learning potential, which can occur, for example, if the students’ profiles vary according to the region of residence and students are required to attend a school in the area where they live.
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Appendix - Market Efficiency with respect to the Constrained Manager

As observed in the main text, total educational output will be greater under the “market” allocation as compared to traditional public system if:

		       			     (10)

As noted in the main text, under reasonable assumptions, one would expect that the solution for the traditional public system involves  or . Thus, let us analyze these cases. First, consider that , which means that the condition (10) is reduced to . This condition must be met unless no type 2 teacher is hired when the “market” system is in operation.
Starting from a traditional public system whose optimal solution is to hire only type 1 teachers and allowing the participation of charter schools, no type 2 teacher would be hired if . In this situation, the traditional public system would not differ from the “market” system, and we would have .
On the other hand, assuming that , there would be type 2 teachers willing to work earning  per student and providing a better education than the current teachers. Thus, if the “market” system is implemented, there would be students willing to abandon type 1 teachers and transfer to type 2 teachers. If the number of type 1 teachers remains constant, compliance with the above condition would be straightforward because the reduction in class size improves performance. However, a smaller class size, with the consequent wage reduction, reduces the supply of type 1 teachers. Ultimately, however, the class size should be smaller because, otherwise, the supply of type 1 teachers could not be reduced. Thus, we have and .
Let us assume now that . In this situation, the wage paid to teachers, both in the “market” solution and under the rule of the traditional public administration, is given by:  (i = 1 or 2). Then, given that , we obtain (13).

								 (13)

	Equation (13) gives all possible combinations of  and  that deplete all of the available resources and comply with the wage rule described above. It has slope  and is represented by the curve R in Figure 1.
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In addition to meeting condition (13), the “market” rule requires that . The combinations of  and  that meet this restriction are given by (14) and are represented by the Z curve in Figure 1. The slope of (14) is given by  and therefore is dependent on the functional forms of and . The market solution is represented by the point A.

									     (14)

In Figure 1, point B represents the situation in which  and condition (13) is met. Thus, it represents the solution of the traditional public system. Therefore, what we need to know is whether the total educational output is greater at point A or at point B.
To analyze this, it would be interesting to find the condition that maximizes the educational output, given that (13) is met. This condition is given by (15).

					     (15)
subject to:
 

	Assuming the existence of an internal solution in (15), the first-order condition is given by (16).

						     (16)

Defining  and  in (14) we have  and . Note, for example, that, if the elasticities are constant and equal , then the “market” solution is optimal, as would be expected.[footnoteRef:33] [33: By assumption: . By defining , a condition sufficient for (16) to be a maximum condition is that .] 

If we assume that  and , we would have , which means that the optimal solution would be at point A (when  and ) or at a point to its left. Thus, condition (10) would be guaranteed. The term  means that, in absolute terms, the elasticity of performance in relation to class size is reduced when the class size increases, while the term  means that good teachers are relatively better at handling large groups, which means that, for very small classes, the type of teacher would not make much difference.[footnoteRef:34] [34: The condition that  implies .] 

Even if these assumptions do not hold, condition (10) may still be met. The smaller the value of  and the more inelastic the student performance in relation to the group size , the greater the chance that (10) will hold.[footnoteRef:35] Under such circumstances,  would not be expected to deviate too far from the unit, which means that the optimal solution would be near point A. Thus, it would be expected that the total educational output would be greater under the “market” arrangement than under the traditional public arrangement. [35: See footnote 23.] 
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