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Abstract This work contributes to the multi-disciplinary debate on the efficiency of the justice system, under the aspect of the deficiencies from an economic perspective. The aim is analyzing the inefficiencies of the judiciary system, in particular the insufficiency of justice supply. More specifically, we’ll examine the economic theories that can explain the contribution of: (i) the single economic agents that supply justice services; (ii) the factors which determine the level of the justice supply system.
Abstract Il lavoro si inserisce nell’ambito del dibattito multidisciplinare sulla efficienza del sistema giustizia con particolare riferimento alle carenze che presenta sotto il profilo economico. Lo scopo è esaminare una parte delle inefficienze che caratterizzano il sistema ovvero gli aspetti che contribuiscono a determinare carenze dell’offerta. Più specificamente si farà riferimento ai fondamenti economici che spiegano il ruolo (i) dei singoli agenti economici coinvolti nella fornitura del servizio giustizia; (ii) dei fattori che concorrono a determinare il livello di offerta del sistema. 
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1. Introduction
An efficient justice system is a key element for the proper functioning of the economic system. It represents an opportunity for growth. In particular, the reduction of the excessive duration of proceedings is a priority in order to improve the business environment and the attractiveness for investment. From an economic point of view the inefficiency of the judiciary system - with particular reference to the duration of proceedings - can be explained by following both a macroeconomic approach and a microeconomic level. In the first case, inefficiency is due to the failure to achieve a balance between supply and demand for justice, likewise the supply of goods and services, both private and public (cfr. Mitsopoulos and Pelagidis, 2010). The demand for justice is represented both by the degree of litigation typical of an area, and by the number of disputes discussed in court. The supply of justice, however, is the ability of the justice system to settle disputes. In this case, the analysis of possible causes of inefficiency occurs at the micro level, i.e. it considers individual economic agents (cfr.: Marchesi, 2003; Buscaglia and Dakolias, 1999) and focuses on the presence of individual incentives that lead to a mismatch between individual preferences and the efficiency of the system (Buscaglia, 2006). In economic terms, supply may highlight deficiencies because it is undersized (input is insufficient to achieve a given level of output) and because the inputs (although appropriate) are not combined in a technically efficient way. In the latter case there is an inappropriate use of resources, and an erroneous combination and distribution of factors of production. Recent legislative measures - that have reshaped the legal geography of our country - aim to make the distribution of resources more efficient. However, the differences of productivity among the Italian judicial districts show there is the possibility to improve the quality of the whole system through a more rational organization of the resources. In particular, the individual operators can help determine the inefficiency of the system both on demand and on supply side. It is possible to detect the presence of individual incentives, such as inducing operators to make strategic use of the cognitive advantage they enjoy. The economic operators involved in supplying judicial services may be said to act in a rational way, therefore they tend to maximize their own welfare. In this way, there is a mismatch between the individual interest for judges and the public interest represented by the timeliness and effectiveness of the justice system. The aim of this work is above all to highlight some of the significant factors that determine the justice supply and that influence the efficiency of the system. In particular, the intent is to focus attention on the judges’ role. This work is part of a wider research about the theme of justice and aims to provide additional cues for research, in particular with regard to the factors that can influence the justice supply. 
2. Economic background 
There are incentives that lead single judges to carry out provisions as accurately as possible, thus with a low probability of being rejected in an appeal. These incentives are called reputational incentives, and have been identified and analyzed in particular with reference to common law jurisdictions (cfr. among others: Posner 1993, 2009; Miceli and Cosgel, 1994; Cohen et al., 2013). These reputational incentives exercise a great influence at individual level since they lead to career promotions. Indeed, the magistrates pursue their aim to improve their reputation, which depends on their own juridical experiences and passed judgments. Taking charge of original and advanced decisions, the single magistrate shows his ability to administer justice and to reduce the probabilities to cause an appeal. A judgment of this type could however require a very long period of time. These types of incentives seem also to be present in the Italian justice system (cfr among others: Marchesi, 2003; Palumbo and Sette, 2006; Szego, 2008).
First of all, the Italian magistrature is not driven to fast justice administration, inasmuch their career promotions do not depend on either promptness or rapidity. For this reason they prefer to achieve almost unimpeachable judgments. From this point of view Schneider (2005) underlines that unhooking magistrates’ careers from their judicial productivity and efficiency can lead the single magistrate to improve the quality of his judicial service.
The reputational incentives refer to the growth of social prestige and visibility awarded to a "good" judge. Therefore, the competence and professionalism of the judge are expressed by the low probability of seeing a judgment rejected. Szego (2008) underlines that the mere existence of several judicial levels make the courts of first instance pass judgments in the most careful way, in order to point out their competence and high quality of their work, thus improving their reputation. This type of incentive goes beyond the boundaries of the judicial sphere. In fact, it has to do with the gratification arising from the reputation following the reporting of their own competence and skills. Greater prestige materializes in assignments – both paid and unpaid – in extra-judicial areas (consulting, study commissions, teaching, conferences, etc.), that is, in areas where it is possible to increase the level of gratification beyond the purely judicial function. It should be noted that the incentive to issue a ruling as accurately as possible, even though not timely, is positively associated with the complexity of the regulatory framework.
Furthermore, the extrajudicial assignments: (i) represent to a judge an improvement from a cultural point of view (such as academic teaching); (ii) are an answer to the political needs of legal and judicial professionalism. Following Posner, (cfr. among others: 1993, 2009), reputational incentives confer a benefit resulting from the work of the judge which is in addition to that resulting from the status of the judge. In other words, "being" a judge determines a benefit of monetary nature (earnings), while "doing" ("well") the judge involves non-pecuniary benefits in terms of prestige, reputation and esteem. Two different considerations about the judges and their work arise: (i) there is an incentive to produce accurate sentences with a low probability to be rejected (this incentive may not be in line with the efficiency of the system); (ii) their reputation/prestige materializes in extra-judicial assignments, which improve further the judge’s reputation. From an economic point of view, if we believe that magistrates’ behavior is rational, the previous considerations imply that there exist a function of utility for the judge/agent. Moving from Posner, we think that the utility function of individual judges should include, in addition to income (a proxy for the amount of consumable goods and services) and leisure, also another composite variable summarizing the reputation gained by doing the work of a judge.
The importance of the role of the judiciary has been emphasized and verified both at national and international level. In particular, it seems appropriate to implement mechanisms that enable the convergence of their actions with the efficiency of the system (cfr. among others: Rosales-López, 2008; Castro, 2009; Deyneli, 2011). Judges represent the fundamental input in the production of judiciary services. The ability of judges to manage the court and to resolve cases quickly is strongly linked to the individual experience and to the presence of carrier incentives (Castro, 2009). 

First of all, the number of judges could have an effect on the system efficiency that could not be clear ex-ante. From this point of view it is reasonable to expect that an increase in the number of judges could have a positive impact on their performance. This because judges represent an input (the labor force) in the productive function of the judiciary, and their increase in number would augment the output (even though there might be a “bottleneck” caused by the number of incumbent judges. On the other side, following the approach based on a rational model of behavior of the judges, (Cooter, 1983; Posner, 1993 and 2009; Beenstock and Haitovsky, 2004) the increase in their number could have uncertain outcomes: (i) the output of judiciary grows, due to the new judges’ contribute; (ii) the marginal productivity of the incumbent judges decreases. So, the final effect of these opposite trends on the output and on the whole productivity of the system will be uncertain. On the base of these considerations several researchers assert that the increase in the number of judges could not be the problem’s solution (cfr. among others: Dakolias, 1999; Yeung and Azevedo, 2011). From this point of view some scholars underline that judges’ productivity varies directly with the case-load pressure (cfr. among others: Beenstock and Haitovsky, 2004). Working under pressure needs an intense use of the work time and this reduces the average time of production of a judgment. On the contrary, other scholars, maintain that all this leads to a congestion effect which has a negative impact on the quality of judgments, following the equation: high quantity is the same as low quality (Murrell, 2001). So, the question is if it is possible to increase the court efficiency by reducing the length of the proceedings, without reducing the quality of the service. Leonardi and Rancan (2010) point out that this result could not occur if work were well organized, that is when there are interventions oriented to the improvement of the organizational aspects, like the diffusion of the information technologies and the best practices diffusion. The organization of the judges' work is very important because the diffusion of best practices reduces the influence of the individual preferences, and allows fast judgments at least when easier cases are concerned (Scott, 2006). Furthermore, regarding Brazilian Judiciary, Yeung and Azevedo (2011) show a relationship between efficiency in courts and the quality in court management , organization climate and staff motivation. 
3. Empirical evidence
In order to explore relations between the disposal index and the other indicators here described, a regression model could be estimated. But two problems arise: first, the job indicators (productivity, exhausted charge, impending charge and the replacement index) have serious collinearity factors because they are computed on the same elementary items of the disposal index; last but not least, the available data are observed in time series in a longitudinal framework, having likely auto-correlation and other problems which are typical of the repeated measurements. 
To solve the first problem, at least one index was removed from the model, the impending charge (also if it was the less related to the disposal index); to solve the latter, a “repeated measurement model” was applied. The chosen model is known as “hierarchical", “multilevel", “growth” or “mixed-effects" model: it provides a feasible approach for a proper treatment of growth data in case of repeated measures on statistical units over time. 

The above methodology was applied to evaluate in a dynamical way the internal efficiency of Italian judicial sub-districts (165) using the data obtained by DGStat and the CSM database. All described indicators are assumed as covariates, while the status of workforce under or over the average workforce is a binomial factor. 

Also if several models were identified, only the best model (MGM with a “scaled identity” covariance structure) is shown here. In this model, each point of increment of productivity, exhausted charge or replacement index drives to a fractional (but significant) increment of the disposal index; but sub-districts with workforce under the national average have (in average) a disposal index ten point higher than the others. This effect is partially corrected by its interaction with the exhausted charge: in sub-districts with over-average workforce, the disposal index grows quite 0.05 points for each process exhausted, versus 0.03 in the others. 
Table 1: Estimates of Fixed Effects (Dependent Variable: disposal index)

	
	(
	
	
	
	

	Effect
	Estimate
	Std. Err.
	df
	t
	p-value

	Productivity
	0.0183
	0.0023
	498.99
	7.830
	<0.001

	Replacement index
	0.1178
	0.0146
	499.21
	8.073
	<0.001

	Exhausted charge
	0.0300
	0.0043
	569.64
	6.955
	<0.001

	Under-average workforce
	37.4830
	1.7075
	625.88
	21.952
	<0.001

	Over-average workforce
	27.6849
	2.7949
	472.12
	9.905
	<0.001

	Exhausted charge * (workforce=over-average)
	0.0199
	0.0036
	620.54
	5.494
	<0.001


Table 2 : Estimates of Covariance Parameters (Dependent Variable: disposal index)

	
	Variance
	
	
	

	Parameter
	estimate
	Std. Err.
	Wald Z
	p-value

	Repeated Measures (years)
	1.0335
	0.0774
	13.349
	<0.001

	Over-average workforce 
	67.4925
	10.4209
	6.477
	<0.001

	Workforce variation 
	0.0019
	0.0005
	4.108
	<0.001

	Impending charge 
	0.0010
	0.0001
	7.604
	<0.001


The multilevel covariance structure shows the important contribution of the longitudinal effect (years), but also the great variability of the workforce status, of the workforce variation, and, due to its relations with time, of the impending charge (the indicator that was removed from the Level 1 model). All those variables influence significantly the disposal index across time. This growth model explain almost all the variability of the disposal index in time and between sub-districts, having Pseudo R-square=0.993, and also the misfit relative index (that is, the square root of the sum of square residuals divided by the sum of the original data) is less than 1%.
References

1. Beenstock, M., Haitovsky, Y.: Does the appointment of judges increase the output of the judiciary? Int Rev Law Econ 24, pp. 351–369. (2004) doi:10.1016/j.irle.2004.10.006

2. Buscaglia, E., Dakolias, M.: Comparative International Study of Court Performance Indicators. The World Bank, Legal Department (1999).
3. Buscaglia, E.: Comparative international study of court performance indicators: a descriptive and analytical account. (2006). Available at SSRN 931394.

4. Castro, A.: Court performance in Brazil: Evidence from judicature-level data. Midwest Political Science Association 67th Annual National Conference, The Palmer House Hilton, Chicago. (2009).
5. Cohen, A., Klement, A., Neeman, Z.: Judicial Decision Making: A Dynamic Reputation Approach. (2013). Available : http://www.law.yale.edu 
6. Cooter, R. D.: (1983). The objectives of private and public judges. Public Choice, 41, 107–137. http://works.bepress.com/robert_cooter/130
7. Dakolias, M.: (1999). Court performance around the world: A comparative perspective. Washington, DC: The World Bank. 

8. Deyneli, F.: Analysis of relationship between efficiency of justice services and salaries of judges with two-stage DEA method. Eur J Law Econ, 34(3), pp. 477-493. (2012). DOI 10.1007/s10657-011-9258-3

9. Leonardi, M., Rancan, M. R.: Risorse e performance nella giustizia civile; Europa Lavoro Economia. Supplemento mensile di AREL Attività Parlamentare e Legislativa. Febbraio (2010) 

10. Marchesi, D.: Litiganti, avvocati e magistrati. Diritto ed economia del processo civile. Il Mulino (2003)
11. Miceli, T. J., Cosgel M. M.: Reputation and Judicial Decision- Making. J Econ Beh Org, n. 23, pp. 31-51. (1994). doi: 10.1016/0167-2681(94)90095-7
12. Mitsopoulos, M., Pelagidis, T.: Greek appeals courts' quality analysis and performance. Eur J Law Econ, 30(1), 17-39. (2010) DOI 10.1007/s10657-009-9128-4

13. Murrell, P.: Demand and supply in Romanian commercial courts: Generating information for institutional reform. (2001). Available at SSRN 280428.

14. Palumbo, G., Sette, E., Career Concerns and Delayed Decisions: An Application to Courts, Banca d’Italia, Mimeo. (2008).

15. Posner, R. A.: How judges think. Harvard University Press, (2009).

16. Posner, R. A.: What do judges and justices maximize? (The same thing everybody else does). Supreme Court Econ Rev, 1-41. (1993).

17. Rosales-López, V.: Economics of court performance: An empirical analysis. Eur J Law Econ, 25(3), 231-251. (2008) DOI 10.1007/s10657-008-9047-9

18. Schneider, M. R.: Judicial career incentives and court performance: an empirical study of the German labour courts of appeal. Eur J Law Econ. 20(2), 127-144. (2005) DOI: 10.1007/s10657-005-1733-2
19. Scott, K.: Understanding Judicial Hierarchy: Reversal and Behaviour of Intermediate Appellate Judges, Law Soc Rev, 40(1), pp. 163-192. (2006). DOI: 10.1111/j.1540-5893.2006.00249
20. Szego, B.: L'inefficienza degli appelli civili in Italia: regole processuali o altro?. Mercato Concorrenza Regole, vol. 10, n. 2, 283-316. (2008). DOI: 10.1434/27739

21. Yeung, L. L., Azevedo, P. F.: (2011). Measuring efficiency of Brazilian courts with data envelopment analysis (DEA). IMA J Manag Math. n. 22 (4). pp. 343-356. doi:10.1093/imaman/dpr002.

�	Marilene Lorizio, Università degli Studi di Foggia; marilene.lorizio@unifg.it: 


	Annamaria Stramaglia, Università degli Studi di Foggia; annamaria.stramaglia@unifg.it: 





